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",\,’ Bizarre® "?c

¢ Bio(ogy

here’s a lot more than just blood and

guts inside the human body. There’s
¢ 1S, earwax, vomit, scabs, pus, boogers,
and belches, too! From head to toe, our
be< o are amazing—and gross!

2 :oun 2,000 years ago, scientists
beg in t 1 eek inside. They began
to d’ .se- ¢ hvmn bodies. From the
outsidc, we 7.ay "ok pretty boring. ‘
But cut u. op~. ana inside you’ll
find a worla strang.r t' an any planet.

Human anatomy is the part of science that

deals with our body’s structure. The words
gross anatomy don't refer to parts of the
body that are gross. They refer to parts

of the body that can be studied with the
human eye—no microscope required!



What lies below our skin?
How do the different parts of the
body work together?

How would our lives change if
our bodies were different?



Muscles and bones
work together to
support the body.




Boneheads

Every baby is born with a
soft spot at the top of his or
her head. This is where the
bones in the skull haven't
grown together yet. In the
past, people tried to flatten
children’s skulls by pressing
. 4 their skulls gently against a
_‘°'__ { board. Bad idea!

Smooth Moves

Babies are born with over 250
bones. Over time, some of the
bones fuse together. Adults only
have 206 bones in their bodies,
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No bones about it. Our skeletons hold
us together. When you think of bones, you
may picture the dry, hard bones you see in a
museum. But our bones are alive. They grow
and change just like the rest of the body. If
a bone is broken, the body is able to repair
it. New bone joins the broken ends, and the
repaired bone may be as strong as it was before.
Bone is inade of calecium and other
elemenis. Caicium is very strong. Ligaments
and ten<ons hold the bones together. Joints
are formed where the bones meet. The elbow
is one of the most uscd joints in the body. To
keep the bones froin rubbing against each
other, pads of cartilage (KAR-tl-ij) cushion the
joints. Throughout the day, cartilage shrinks.
That’s why we’re taller in the mornng and
shorter at night!




Foot Binding
For generat'\ons, many Chinese
had their feet bound.
Their toes were broken, tucked
under, and then pandaged.
bindings prevented
the feet from growing to full
ith these tiny

Wormen Wi
ired. Some wore
as three inches.

aingis illegal.

girls

size.
feet viere adm

<hoes 2 small
Today, ‘oot bin
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Muscles make it possible for the human body to
move. They help us lift boxes, talk, and digest food.
Skeletal muscles are the muscles most people are
thinking of when they say muscle. They are tied to the
skeleton with tendons and ligaments. Smooth muscle
is used in peristalsis (per-uh-STAWL-sis) to push food
througb ‘ae body (down if you’re lucky, up if you’re
not). _ardi: ¢ n:uscle never needs to rest like skeletal
muscle coes. The only time your heart rests is in
between bente.

The heart :na; be the most important muscle in the
body. But sphinct r (€. NGK-ter) muscles are a close
second. A sphincter is @ ring-:haped smooth muscle.
It opens and closes imj citaric arcas of the body. One
sphincter holds the food usicc the stomach until it is
ready to move on. Other spnincicis hold waste in the
body until it’s time to go to the bath:oom. A sphincter
in the eye shrinks the pupil in brig4t light.

Little Hercules

Richard Sandrak is known as Little Hercules. When

he was young, he started training for body-building

and martial-arts competitions. At 8 years old,

weighing 80 pounds, he could bench-press more

than twice his own weight—that’s over 150 pounds! &
Just remember, lifting too much weight when '
your bones and muscles are still growing can be
dangerous. Talk to your doctor or PE teacher before
starting any weight-lifting program.
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There ara over
600 skeletal
muscles in the
human body.



Bones and
Muscles

Doctors study cadavers to learn

about what’s under the skin. As ‘
- . they dissect the body, they discover

T how the different parts of the body

work together. The skeleton lies

at the center of each part, holding

the body up. The muscles connect

many different areas of the body.

It used to be common for anatomy
students to write messages on the table
under the cadaver. One student wrote,
“His time was bad, but ours is worse.”

Today, people allow their bodies to be studied
after they die. But 200 years ago, people didn’t
want to donate their bodies. Body snatchers sto
dead bodies from fresh graves. Then, they sold
bodies to anatomy schools. One body snatcher’s
punishment included a public dissection of his body!



Herophilus was a Greek
doctor who lived more
than 2,000 years ago.
He is known as the
Father of Anatomy. He
was the first doctor

to dissect cadavers in
order to learn about the
human body’s structure.
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Skin Planect

Think of your skin as a planet. ‘ihe
kind of bacteria that exists between
the eyebrows is different from the kind
found on the tip of the nosc. Some
areas of the skin are dry. Other areas
are filled with oil. Just as some animals
can survive in harsh places like the
desert, only some bacteria do well

on dry areas of skin. Others will only
survive on oily patches.




Skin Twins

Can you imagine sharing
your skin with someone else?
Conjoined twins share skin as
well as other organs. Some
conjoined twins are attached
at the head. Others areé
attached at lower points in
the body. Doctors are finding
ways to Leparate these twins
so each can Ve his or her
own healthy life.

subcutaneous

tissue I



Face Transplants

In a face transplant, facial tissue
from a recently deceased person
is sewn onto a patient with serious
injuries. If the surgery goes well,

S S the patient may be able to breathe

A

and speak more clearly. In time,
he or she may even show facial
expressions again. The first face
transplant was done in 2010.

Before After

Dallas Wiens's face was Wiens was inspired
severely burned by a live to recover by his
electrical wire. He was the young daughter.

first person in the United
States to have a full face
transplant.






ne preath out. Respiration, or
a simple process. We do it

running, or just thi 're breathing

First, oxygen e
oxygen flows into the 1
Cells deliver waste back t

leaves the body on the exhal€&
keeps us alive.

Gulp!
Swimmers practice holding
their breath so they can stay
under water longer. Ricardo
da Gama Bahia is the world
record holder. He held his
breath for over 20 minutes.
The only way to do this is with
medical help. Da Gama Bahia
inhaled pure oxygen for 20
minutes before his attempt.

e nose or mouth. The

|
|
|

—



There He Blows!

ens when the lungs

y and forcefully out of
of small saliva

A cough happ

push air quickl
the mouth. Thousands

droplets flyina sing
of those droplets ca
miles per hour!

le cough. Some
n fly at up to 60

T!'ne lungs are filled with
air sacs that absorb and
release oxygen.




The circulatory system is the highway of
the body. Red blood cells act like dump trucks
in a city. They carry oxygen and nutrients to
all the organs in the body. The heart sets the
pace. Fresh oxygenated blood moves from the
lung: to the heart, where it is sent around the
body. Binod cells carry oxygen throughout the

vody. Then, they come back to the heart and
lungs ¢ uror 0.1 carbon dioxide. It’s time to
pick up niore Y ygen

- 3604 Bath

In the past, doctore rten didn ts ilzr‘:o(;/\rl
how to treat p¢ ple who werrao g
in pain. They b 'teved tho .e.-t 0 e
‘cou\d cure the pauenr’ o« aui: u o
illness out. Leeches 'er? <‘). .t " ;a“y
this process. Unfortunc iy ! y
only made patients wefaker ;n -
bleeding, Of bloodlettit. 4 C
painful and slow way 0 die.

The human heart can
pump five liters of
blood around the body

in just one minute.



; The Human Heart

| Therightand left sides of the heartare labe|edbin;his diagram J
i he body.
as though the heart was looking out from the y ‘.

The heart sends

oxygen-rich blood

into the body.

Wi

Blood cells carry
carbon dioxide
back to the
heart and lungs.

\ e \
- _leftatrium §

right atrium | / '.




Red Gold

Blood is known as red gold because it is so valuable. We
can't live without it. In the United States, patients need
blood transfusions every two seconds. They need blood
from someone else to survive. They may be sick, or they
may have lost blood in surgery or an accident. Thousands
of people donate blood every year. Their blood is used in
transfusiornis to save lives. Here’s what happens.

A healthy person
donates a pint of blood.
Donors must be at least
17 years old to donate
Donating blood takes
about an hour.

9 The blood is tested
and processed. The
different parts of the

blood are separated. 6 Each unit of blood is
A single donation can assigned a code. This helps
save three lives. doctors track the blood and

% make sure it stays safe.



Blood is sent to
hospitals around the
country. Stored in
refrigerators, the blood
is safe from disease.

When a patient needs
blood, a transfusion
is given. Donated
blood is pumped

into the patient. In
time, the patient may
one day grow strong
enough to donate
blood as well.

@® Why do you think only
10 percent of people
donate blood?

What other names
would you use to
describe blood?

What do you think is
the most important
step in this process?




he foodyyou eat and drink gives your body
nergy. &Your digestive system takes in

nu d. These nutrients travel on
throug latory system to reach the rest
of the body. g journey, but it’s worth
it. These n ur body healthy,

help it grow, and/gi energy to work
and play.
Along the way, it €an y ride from

€
food to poop! A normal meal gdn cause burps,
gas, and ferociously bad brédth. An
meal can come up in the for vamit!

m Stuffed

The large intestine is
about five feet long! It
is coiled up so it can fit
inside your bodly.



Digestion starts
with a single bite.

@ In your mouth,

saliva starts
breaking down
the pizza. As
you chew, your

teeth grin ] : ' '
the foo, ' @ Acid in your

stomach kills
some of the
bacteria. It
also breaks
down the
food even
more.

|\

This mush

ves to the
s intestine
whet€'the
rients are
sorbed.
@ The large
intestine
breaks down The parts of the food
food more L that the body doesn’t
and absorbs use are collected as
any extra feces. When your body
water. is ready, the waste

comes out as poop!

25
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No one can deny that humans
love to eat. We eat many different
kinds of foods, and we each have
our favorites. But when it comes to
digestion, there are certain things
every human has in common. It

takes u een S5 and 30 seconds to
che

travels through the
intestine for three houts
Then, it visits the large
intestine to dry
out. It could
be in there up
to two days!



brussel

hamburger

3 hours

prouts

more than
5 hours



The Truth
About Toots

The bacteria in our intestines help I

us digest food. As they work, they
create gas. Most people pass gas
14 times a day!

- Ll

——

~-t1arge farts apq %
ouerfartsare qUietuO: b4
€r
a0
”ds dor/@s

=

y o

"

Gas can;—.- '__-
takel]p to

45 minutes to
leave the body.




Burps move quickly. !

Gas Graph

The average toot is made
up of these chemicals.

1%

(o)
3% other

%  oxygen
hane

>

When g2 5 %

the bod\lv“6.,<<.
toasty 98'_

a5

0
itrogen

The chemicals that make
gas smell make up less than
1 percent of each fart.

¥
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Five
I t’s hard agine life without our senses. They
give ils, about the world and help us survive.
in Waves through air, water, and other
objdets. tside of the ear directs sounds into the
s hit the ear—as long as they
! The, brain interprets the sound

re hearing.
es! It’s time to give

inner ear.
aren’t filled with
waves and tells us
Clear that gunk
the eyes a second look
about the world. Light passe the eye. The
retina at the back of the eye absorb ight. The
brain makes sense of what the eyesgee. Eyes are
placed in the skull so we can see far
things are. They help us watch base
admire paintings, and see our families.
the eyes moist and healthy. Eyelashes prot€ct
eyes from painful intruders like dust and s

Mixed Messages

experience synesthesia associate one
iy WhoanoF’:her. For example, they may hear .a "
when they smell a rose. They mig
hen they heara violin play. Many
lor with a specific number or letter.

sense with

particular sound
taste chocolate W
associate a certain co



Human eyes can distinguish betwee
500 shades of gray and 10 million colo

Earwax protects the
ear from dust, cirt,
and infection.



The human mouth can detect the flavor of
foods, minerals, and poisons. Taste buds are
arranged in patches on the top of the tongue.
There are five basic tastes: sweet, bitter, sour,
salty, and umami (0o-MAH-mee). Umami is
a Japanese word that means “good taste.” It
is used to describe something that has a rich,
long-lasting taste. Some cheeses, mushrooms,
and meat; have this taste.

Special ceiis inside the nose detect
cheraicals in the air. Those cells send
messages to tlie brain. Smells can be good,
like apple pie o1 ninc trees. Or they can be
bad, like rotting fi=1 or 5;xunk. Bad odors
often warn of somicthine that could
cause disease.

You can feel the soft riiov against your
face or the sharp rock undc:foo! thanks to
nerve endings. Nerves in the skin dciect
stimuli (STIM-yuh-lahy) like he:., cold, or
pressure. The nerve endings send « sigra!

to the brain. These signals protect thc body
from danger.

The sense of taste is so dependent

hat if you
he sense of smell t
0'l‘utgg;eed your nose, you probably

couldn’t tell if you were biting

ion.
into a crisp apple or a raw oni
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Exercise isn’t just good
for the muscles. It
keeps the brain in good
working order, too.




vour brain does all the thinking. But have you done
inking about the brain? The brain helps

r phone numbers, and it knows how to

e youttalkfand walk. The human brain invented

baseball. This is where our feelings,

as come from.

mogt complex part of our body.

1
And it is the co

This important O
nerves. It also sen

body. It keeps the body
(HOH-mee-uh-STEY-sis).

/\

If you touch it,
the brain feels
like firm jelly.



Some people say
the brain looks gray.

Others say it looks pink, |

green, or even blue!



. Two Heads Are
7 Better Than One

The human brain is made up of two
hemispheres (HEM-i-sfeerz). Each
side controls the opposite side of the
body and is responsible for different types of
thoughts. A thick band of nerves connects the
two sides of the brain. This lets the hemispheres
shar2 information with each other.

= A 4
The left side of the biair
controls the right side of
the body. This side of the
brain helps us speak, make
decisions, and analyze fact:

.'.

~ g
L1

If you are right-handed, you
are mostly “left-brained.”

“Left-brainers” are more
often logical and focused
on details.




Just as you are right-handed

- or left-handed, most people
have one side of the brain
that’s stronger than the other.

The right side of the
brain is good at hands-on
activities, making art, and
listening to music.

If vou're left-handed, you're
rost likely “right-brained.”

“Right-brainers” are
thought to be artistic and
interested in big ideas.

s




he human body has built giant cities, vehicles that
d beautiful works of art. Humans have

eat distances to explore new
planets, but of gross anatomy allows us
to view the stran pes of our own body’s
interior without goj . We get the chance
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amputated—cut off
bacteria—tiny one-celled life-forms

bloodletting—the practice of opening a vein and letting
blood gtivin the hope of curing illnesses

cartilage—a firm, connective tissue
circulatory system—t

the heart and blood vesse

e body that includes

deceased—no longer living

digestive system—the system of t reaks
food into nutrients and waste

dissect—to cut open something to exa
feces—solid waste that is eliminated from
glands—organs that secrete chemicals
hemispheres—half-sections of the brain

homeostasis—a state of stability when the body’s systems
are all working properly

ligaments—bands of tissues that connect bones or hold
organs in place

microorganisms—very small living things that can only

be seen with a microscope
B2



nerves—cells that transmit signals to the brain or
spinal cord

nutrients—elements necessary for life and health
organs—parts of the body that perform specific functions
oxygen—an element found in air that supports life
peristalsisa-muscle contractions that move food through

skeletal muscles scl@tissues that are connected to

the skeleton
smooth muscle—muscl€ contracts without
voluntary control
sphincter muscles—ring-shdpe thymuscles that
close a bodily opening

stimuli—events or things that caus@a reacti om

living things
synesthesia—a condition that includes a ch
as color) other than the one (such as sound) g

stimulated
tendons—bands of tissue that connect muscles to bones

umami—a Japanese word used to describe one of the
basic tastes that is rich and long lasting
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amputated, 35 ear, 30-31
bacteria, 14, 25, 28 earwax, 30 -31

blood, 4, 6, 17-23 elbow, 8

i eye, 4, 10, 30-31, 34
face transplant, 16 —17
Father of Anatomy, 13

cadavers, feces, 25, 27
calcium, 8 flatulence, 29
carbon dioxide, 18 t binding, 9

cardiac muscle, 10 4 24 28-29

cartilage, 8

cells, 14, 18-21, 32
circulatory system, 20, 24
conjoined twins, 15

cough, 19 intestine, 242
da Gama Bahia, Ricardo, joints, 8

18 leeches, 20
digestion, 24, 40 ligaments, 8, 10
dissect, 1213 Little Hercules, 10

doctors, 10, 12—-13, 15, 20, lungs, 18-21, 40
37

donation, 22 -23

mammals, 6

microorganisms, 14
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mouth, 18-19, 25, 32 skeleton, 6, 8, 10, 12

muscles, 6, 10-12, 17, skin, 5-6, 12, 14-15, 17, 32
34-35, 40 skull, 7, 30, 37
neck, 9 smell, 29-30, 32
nervesf17, 32-38, 36, 38,  smooth muscle, 10
sounds, 30
nose, 14, sphincter muscles, 10
nutrients, 20,24 7 stomach, 10, 25-26

optical illusions, 3
organs, 6, 14-15, 20
oxygen, 18-21

esthesia, 30

Padaung, 9
peristalsis, 10
phantom limbs, 35
red blood cells, 19-20

touch, 36
red gold, 22 transfusion, 222
respiration, 18 waste. 10. 18
retina, 30 Wiens, Dallas, 16

saliva, 19, 25
Sandrak, Richard, 10
senses, 30, 34

skeletal muscles, 10-11



Daynes, Katie and Colin King. See Inside Your Body.
Usborne Books, 2006.
Take a hands-on approach to learning. This lift-the-flap anatomy book
follows the pathways of digestion and respiration.

Gould, Egintesca. Why You Shouldn’t Eat Your Boogers
er or Gross Information About Your Body.
er, @20

Broken n bysystem, this book is full of awesome facts about human
anatomy. astronauts poop in space?

her. Basher Science:
uts. Kingfisher, 2011.

Green, Dan and
Human Body:A B

Jankowski, Connie. Inve uman Body.
Teacher Created Material
Find out what characteristics all seven billion ans on the planet share.

This book explains how scientists study th an body.




Mutter Museum

http:/lwww.collegeofphysicians.org/mutter-museum
This unusual medical museum includes preserved body parts such as
Einstein’s brain and exhibits on diseases and medicines.

Gunther von Hagens called plastination.
eck out the schedule online to see if it

KidsHealth
http://kidshealth.org/kid
This site includes movies, game ipe medical dictionaries that

MEDtropolis: Home of the Virtua

http:/lwww.medtropolis.com

This website is intended to educate kids an ults wit est health
information, including features like Health Cal€platef$¥Kids Ith, and
the Virtual Body.
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Timothy J. Bradley grew up
near Boston, Massachusetts, and
spent every spare minute drawing
spaceships, robots, and dinosaurs.
That was so much fun that he
started writing and illustrating
books about natural history and
cience fiction. He loves to create
new,creatures based on real bizarre
Is. He also worked as a toy
r Hasbro, Inc., and

@ . As an artist, he

has st@idied natomy for
many years. Linothy lives in sunny
Southern Cafglornia wifhthis wife
and son.
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