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D id you know that your nails and hair are modified
forms of skin? They grow from specialized structures
deep in the dermis: the follicle (in the case of hair) or the
matrix (in the case of the nail).

The matrix of a nail lies beneath the skin and behind the
nail. You glimpse it through the lunula, that pale half-moon
at the base of the nail. It’s the only part of the nail that’s
alive. The visible part is dead. The thin, nearly transparent
flap of skin surrounding the sides and base of the nail is the
cuticle. It seals the matrix to the nail plate and keeps dirt and
germs from invading the living nail bed beneath it. Blood
vessels are plentiful in the nail bed, making nails look pink.

Hair, like nails, is made mostly of the strong, tough protein
keratin, and it’s dead, too. Pluck a single strand of hair from
your head and you’ve lost the hair shaft. The shaft is made
of three layers. The outer casing is called the cuticle. (This is
the same word as the skin around nails, but not the same

structure.) Under an electron microscope, the cuticle looks
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like a series of overlapping layers, something like shingles
on a roof. Inside the cuticle lies the cortex, a column of
cells containing keratin. The strength of hair comes mostly
from its cortex. The central core of the hair is the medulla.

A hair follicle is a tiny pouch below the skin’s surface
that manufactures hair. It obtains a rich supply of nutrients
from the tiny blood vessels that surround it. At the bottom of
the follicle is the papilla, which forms the root of the hair.
The part of the hair that is actively growing is the hair bulb.
The cells that generate the hair lie just above the hair bulb.
As soon as hair cells are manufactured, they harden and die,
forming the hair shaft.

Hair has many functions. The fine, short, nearly invisible
hairs that cover most of the body protect against extremes of
heat and cold and combat water loss. Body hair has a sensory
role, too. The movement of hair on the skin helps you detect
even the lightest touch or change in temperature. The hair on
the head cushions against blows, protects the scalp from
sunburn, and slows loss of heat from the head. Eyebrows
and eyelashes keep sweat, dirt, insects, and foreign objects
out of the eyes. Ear hair traps dirt and insects and blocks
infections that might damage the inner ear. Hair in the nose
filters dust and germs.

Nails have important functions, too. They protect the
sensitive ends of fingers and toes from injuries and
chemicals, help in grasping and plucking small objects, and
aid the sense of touch. Although nails are dead and have no
nerves, the nail bed beneath is remarkably sensitive to the
impact signals that come in when you type or play the piano.
Nails can be tools for construction or weapons for defense.
And they’re just the thing when an itch demands a scratch.
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Skin to Skin:

The Science of Touch
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skin’s outermost layef and detect environmental
signals such as pressure, heat, and cold. Although
the numbers of receptors vary from one area of the
body to another, the entire sheath of skin can be
compared to a giant switchboard loaded with
millions of sites, each wired to a central computing
center, the brain.

In a process that is complex and not fully
understood, a touch sensation starts with individual
receptors under the skin surface detecting some
stimulus from the environment. Stimulated
receptors then fire off messages that zip up to the
brain, where they are interpreted. Depending on
the combinations of receptors triggered, the brain
can distinguish hundreds of different sensations.

Receptors include numerous varieties within
four basic categories of function—

e Pressure. When someone taps you on the
shoulder or tickles the hair on your arm, your
mechanoreceptors sense the pressures involved.
Mechanoreceptors are sensory neurons found
below the surface of the skin or wrapped around
hair follicles embedded within the skin. Other
mechanoreceptors wired to skeletal muscles,
joints, tendons, and ligaments detect body
movements and positions.

e Heat. The campfire you huddle up to on a cool
summer night sets off a set of skin receptors that
specifically sense warm temperatures. Mmmm. . .
feels good! But shift yourself a bit closer to the
fire, and that comforting warm feeling gives way
to a painful burning sensation. A new set of
receptors that do double duty becomes activated,
signaling both heat and pain. Both sets of
thermoreceptors are part of a large group of
receptors that sense heat, each type tuning in to

a different temperature range.
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e Cold. Another group of thermoreceptors detects ) i 3

cold. Like receptors for heat, cold receptors vary BRI Z ARIBRZE, FRBIIEE,
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recognize. And, some can signal both cold and

pain. Plunge your hand into a bowl of ice water,
and you’ll quickly get a combined cold/pain
message from such receptors.

Pain. The skin is loaded with pain receptors
(called nocioreceptors), some of which are
coupled with temperature detection, while others
signal when tissue damage occurs. Of the

damage-sensing type, there are those that lead

to prickling, stinging sensations as in the case of
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a skin cut, and still others that respond to chemicals
to produce itching or burning sensations.
VITAL TO SURVIVAL
Anyone who has ever accidentally picked up a hot dish
knows that it takes only a second or two to realize their
mistake. Ee-ow! We don’t like getting burned, but the
pain serves to warn against further harm. Without our
sense of touch, we would be unaware of dangerous
situations until it was too late to prevent serious or even
life-threatening injury.

Touch is also essential for normal development.
Experiments performed on monkeys in the 1950s, and
now considered too cruel to ever repeat, showed that
infants need their mother’s touch. Psychology professor
Harry Harlow of the University of Wisconsin
(Madison) isolated baby rhesus monkeys at birth and
placed them in cages with mother substitutes made from
chicken wire. Even though Harlow’s “wire” mothers
were rigged to deliver milk on demand, his infant
monkeys visited them only when hungry. The monkeys
spent virtually all of their time hugging and snuggling
up to “cloth” mothers, which consisted of chicken wire
wrapped in soft terry cloth.

Harlow’s experiment effectively separated the
nursing function from the touch function of mothering
and revealed for the first time just how important touch
is to infant development.

His work inspired more research into the science of
touch. We now know from animal studies that positive
touch experiences — hugging, rocking, and playing—
are essential to the normal emotional and social growth
of infants. Without normal touch experiences, infants
grow up to become withdrawn adults who are unable
to interact with their peers or even provide proper
mothering behavior toward their own babies.

Human studies also show benefits arising from
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H ave you ever marveled at the ability of the
blind to read Braille? How do they make any
sense out of those tiny bumps? They must have
developed greater skin sensitivity to compensate for
their loss of sight, right?

Wrong! Skin tests administered to sighted and sight-
impaired individuals show no significant differences
between the two groups either in sensitivity to pressure
or in numbers of skin receptors present in the skin. Blind
people operate with exactly the same skin sensory
equipment as everyone else. They are simply more tuned
in to channels of communication that involve the sense
of touch and have learned to use them with more ease.

| Touching to See
B
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In Moon Braille, words are spelled with raised symbols
that approximate the shape of printed letters.
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A s far as the body is concerned, a tickle and
an itch begin the same way. Both sensations
have the same physiological response. Tickling and
itching, called pruritus, start with a stimulus that
irritates the skin. The stimulus can be microscopic
dust, bugs, bacteria, someone else’s touch, or a host

of other things.

by Jacquelin Cangro
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Let’s look at itching first. For example, if a creepy
crawler climbs up your leg, thousands of tiny receptors
under the skin’s surface become irritated. The skin’s
defense mechanism kicks into action and alerts you to
scratch the spider away, hopefully before you’re bitten.
Once you rid yourself of the bug or other irritant, the
brain gets the signal that the threat is gone and tells
the skin to stop itching. Even if the irritant, such as a
clothing tag, is still there, the act of scratching focuses
the attention of the skin’s receptors on the scratching,
rather than on the irritant. Strong scratching feels
satisfying because blood rushes to the skin and
disperses the sensation of the itch.

While itching and tickling start for the same
reasons, the responses are certainly different. Laughter
is the natural response to a tickle. Robert R. Provine,
a professor of neuroscience and author of Laughter:
A Scientific Investigation (Viking Press, 2000), thinks
that the tickle is a form of communication and social
interaction. Most ticklers and ticklees recognize it as
a way to show affection. That’s why a person doesn’t
respond by trying to scratch the tickle away. “If you
think the social component is not important, try tickling
a stranger,” says Provine.

If tickling is fun and affectionate, then why can’t
people tickle themselves? Although scientists haven’t
been able to pinpoint the answer to that question, they
think that it is because of the cerebellum, a part of the
brain that controls movement. The cerebellum is aware
of the sensations of all the body’s movements and

knows to prepare the person for the anticipated tickle.
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arah Yeargain had never really thought about

her skin before, until the day it started to fall
off! The young woman from San Diego lost nearly
all of her skin—and her life—due to a rare allergic
reaction to her sinus medication. Her skin was
literally peeling off in sheets, and without skin, she
would die. But thanks to the application of an
artificial skin, doctors were able to stop the reaction

and save her life.

YOUR BODY'S FRONT LINE

Our skin is our armor. “The skin is your first line

of defense against the outside world,” says Doris
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