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THE
HEART
KNOW ITS 
NAME
The heart is the
hardest-working organ 
in the body. Every cell, 
from the neurons firing 
in our brains to the 
vessels in the tips of 
our toes, depends on 
blood surging from  
this mighty muscle to  
grow and function.  
If it stops working, you 
typically only have a 
few minutes before 
the rest of your body 
begins to shut down 
and you’re a goner!

THE ROYAL 
CHAMBERS
The heart has four 
chambers that contract 
and relax, pumping 
blood through a 
network of arteries 
and veins called the 
circulatory system. 
The upper chambers 
are called atria, and 
the lower ones are 
ventricles. 

WHEEEEEEEE!
As blood travels 
through your circulatory 
system, it delivers 
oxygen and nutrients 
throughout your body. 
Blood cells that have 
dropped off their 
oxygen enter the right 
side of the heart in 
order to refuel. There, 
the heart pumps the 
blood into the lungs, 
where it picks up 
oxygen. After being 
replenished, the 
red blood cells turn 
bright red and enter 
the left side of the 
heart, where they are 
pumped back to the 
rest of the body to 
keep everything going.

LUB-DUB, LUB-
DUB, LUB-DUB 
That’s the sound of a 
healthy heart beating. 
Doctors listen for 
this simple rhythm 
when they place a 
stethoscope on your 
chest during a checkup. 
It tells them if blood 
is properly pumping 
through your body. The 
actual sound is made 
by the valves between 
heart chambers 
snapping shut.

PLAYING THE 
LONG GAME 
Your heart never stops 
beating. Every minute,  
it beats between 70 
and 110 times. If you’re 
10 years old, your 
heart has already beat 
more than 450 million 
times; over the course 
of your lifetime, it  
will beat more than  
2.5 billion times.

A MIND OF 
ITS OWN
Think about this: You 
don’t have to ‘‘think’’ 
to make your heart 
beat. That’s because 
your heart has its 
own electrical system 
that controls when its 
chambers contract  
and pump. It does that 
job automatically —  
no brain necessary. 

MEASURING 
GREATNESS
Clench your hand into  
a fist. That’s about  
the size of your heart. 
It will grow larger as 
you do. 

BLOOD, 
EVERYWHERE
Every day, a full-grown 
heart pumps about 
2,000 gallons of blood. 
That’s almost 4,000 
two-liter soda bottles’ 
worth of fluid. 
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I T ’ S  M Y S T E R I O U S ,  M A D D E N I N G  A N D  M A G I C A L  A L L  A T  O N C E .

Y O U R  B O D Y,  E X P L A I N E D
TO UNFOLD THIS NEWSPAPER a moment 
ago, you used your hand to turn the pages. 
No biggie, right? Wrong! Without thinking 
about it, your brain sent staggeringly fast 
signals down nerves running along your 
spine and then through your arm to tell your 
hand what to do. The more than 30 muscles 
that move your fingers and thumb then had 
to move in conjunction against the 27 bones 
in your hand. The ridged skin on your finger-
tips had to grip the newspaper lightly, and 
your arm had to make a delicate movement 
so you didn’t tear the page. A web of blood 
vessels had to bring oxygen and nutrients to 
the area, so your hand could move at all. If 
you accidentally got a paper cut, the thou-
sands of touch sensors in your hand sent out 
pain alerts so that the appendage quickly 

drew back — again, without your even think-
ing about it. As hard as scientists and engi-
neers have tried, they can barely get robots 
to do the same thing, because even when all 
you’re doing is turning a page, your body is 
executing something incredibly complex. 
And maybe you’re doing something else 
at the same time, like talking to a friend or 
watching TV. It would be mind-blowing if it 
weren’t so normal. Welcome to the magic 
that is your body. Learn about how it works 
with this almost-full-size kid body, which de-
tails its 11 systems in a nontraditional way. 
We’ve chosen the most important things, 
but there is so, so much more that we could 
show you. If you want to keep learning, 
check out the interactive body models at 
human.biodigital.com.

INSTRUCTIONS: 
1. To read this guide, treat it like a poster
and hang it up on the wall lengthwise. 
2. Start wherever you want: Each body part is 
labeled with a number and a color that indi-
cates its system (or systems). So dive in! 

DISCLAIMER: To show you all 11 body systems 
at once, we had to Frankenstein this body: We 
used an arm to show you the skeletal system, 
a leg to show you the muscular system and so 
on. But in real life, they’re obviously all lumped 
together! In some places we’ve also removed 
or spread out organs or tissues (like some ribs) 
to more clearly show you what’s happening. 
We hope you better understand how the body 
works after reading this — but, uh, don’t rely 
on it if you’re studying to go to medical school. 
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MUSCULAR SYSTEM

 
 31  
MUSCLES: How you move 
through the world
We use muscles to move ourselves 
and other objects around. They’re 
made up of bunches of long, thin, 
protein-filled cells, and they’re 
attached to your bones with tough 
cords called tendons. They’re also 
what you use for feats of strength 
like arm wrestling and lifting  
heavy objects.
 32  
ELBOW: Every muscle has a  
best friend
The bendy places bones meet  
are called joints, and they’re what 
allow our body parts to move.  
Take the elbow joint: It’s bent by  
your biceps muscle, which is 
attached to the humerus and radius 
bones in your arm. You flex your 
biceps to bend your elbow. Muscles 
can only contract, or shorten, 
though. So they come in pairs. Your 
triceps muscle, attached to the 
humerus in the upper arm and to the 
ulna bone in your forearm, contracts 
to straighten your biceps (and your 
arm) back out. It’s teamwork.
  33  
THIGH MUSCLE: Whoa.  
Have you been working out? 
When you work out your muscles  
by doing push-ups or playing  
a long game of soccer, you’re actually 
damaging your muscle cells. Thin 
strands of protein within those cells, 
called myofibrils, tear when you 
exercise. But don’t worry: When 
your body repairs those cells,  
your muscles become thicker and 
grow more protein strands. The end 
result? You become stronger.
 34  
BUTT: Yes, it’s time to learn  
the scientific name for it
The biggest muscle in the human 
body is the gluteus maximus,  
and it’s partly what makes butts 
stick out so much. Why is it so  
big? The gluteus maximus —  
one in each butt cheek — helps  
the body defy gravity: It’s  
thick and strong to allow us to  
stand up straight.
 35  
INTESTINES: Keep it moving, 
over there! 
We usually think of muscles  
as things we actively control. But 
many muscles in the human  
body, like those in the heart or 
intestines, operate automatically, 
meaning we don’t have to think 
about them to make them do their 
jobs. Imagine if we did have to 
consciously control everything in  
our bodies at once — yikes! 
  36  
EYELID: Your own personal 
windshield wipers
We blink more than 20,000 times 
in one day without even realizing it, 
because the muscles we use to blink 
are partly automatic: Our brains 
send signals to the muscles that 
open and close our eyes without our 
having to tell them to. That way, our 
eyes don’t dry out, and our eyelids 
can clear away dust and other 
particles to keep our vision clear. 
 37  
TONGUE: Look who’s talking 
The tongue is a hard-working set  
of muscles (eight of them!). Not only 
does it allow us to taste delicious 
food; it’s also crucial for letting  
us talk to one another. Our tongues 
are incredibly flexible — they can 
move in any direction — and,  
along with our teeth and lips, they 
form sounds made in our throat  
into actual, understandable words. 
 38  
ARM: Brr. Turn up the  
heat, please!
When we shiver, our muscles  
are essentially flexing and unflexing 
really quickly. Muscles generate 
heat when they use energy (which 
is why you become so sweaty 
after running around outside), and 
shivering takes advantage of that  
to keep you warm when it’s cold out. 
 39  
CALF MUSCLE: Why you  
have to eat
Your body powers your muscles  
with energy that comes  
from the food you eat. The foods 
that provide the most energy 
include bread, pasta, rice,  
fruit, vegetables and milk. When 
you’re running a race, say, and  
your muscles need energy, they’ll 
break down the sugar stored  
in your muscles or running  
through your blood vessels to  
power themselves.

DIGESTIVE SYSTEM

 
 

1   
MOUTH:  Let’s get mushy
Hot dogs. Hamburgers. Pizza. They 
all take the same journey into our 
bodies . . . and out through our butts. 
This gross and gassy adventure  
is known as our digestive system. 
First stop: the mouth. Here, our  
teeth do the big work by chewing  
up our food into smaller, easier- 
to-handle pieces. Meanwhile,  
digestive molecules in our saliva 
begin the process of dissolving  
the bits of food. Our tongue 
chauffeurs the spit-covered globules 
to the back of the throat, where 
they are swallowed.
  2   
THROAT: Gulp!
After entering the pharynx (throat),  
food slides along the epiglottis  
(a cartilage flap that prevents  
food from entering the tube that 
leads to your lungs) and then  
down the esophagus.
  3   
STOMACH: The juiciest organ
After the food goes down the 
esophagus, it enters the most 
famous of digestive organs, 
the stomach. Here, gastric acids 
that are supercorrosive further 
dissolve and liquefy the food. The 
stomach’s hydrochloric acid also 
kills microbes that could potentially 
harm our bodies. 
 
 4   
SMALL INTESTINE:  
Soak it all up
The stomach muscles contract  
and squirt teaspoon-size bits of the  
liquefied food into the small 
intestine. Inside its twists and turns, 
dissolved food combines with 
greenish-brown bile from the liver 
and other digestive secretions  
from the pancreas so that the body 
can absorb it. As the food travels, the 
body breaks it down so it can suck 
up the nutrients that we need to live. 
Most everything else moves along 
and out of our bodies as waste.
 5   
LARGE INTESTINE:  
Where poop lives
After traveling through the small 
intestine, the dissolved food enters 
the final stretch of the digestive 
system: the large intestine, or colon. 
Here, water and vitamins are 
absorbed from what’s left of the  
digested material, making it 
more solid. Billions and billions of 
microbes help turn the digested 
material into the smelly poop we all 
know. Our muscles push the poop,  
or feces, through the colon. The 
feces then enter the final part of the 
digestive system, called the rectum, 
before being pushed out of the body.
 6   
BURPS: Excuse me
*Buuuuurrrppp.* You belch  
because you’re letting out gas that 
you’ve swallowed while eating  
or drinking. That gas was trapped  
in your digestive tract, but 
it forces itself out through your 
esophagus and then your mouth. 
Common causes of burps are  
the carbon dioxide in sodas and  
the indigestion that comes from 
chowing down on food too quickly.
 7   
FARTS: Let’s be serious
Everyone farts — your mom, your 
dad, your teacher and of course 
you. Gross as they may be, they are 
simply the passing of gas trapped  
in our digestive system. Microbes in  
our guts contribute a lot to the 
smelliness of our farts, as do certain 
foods like brussels sprouts, dairy 
and the pharaohs of flatulence, 
beans. Some of the main gaseous 
culprits are hydrogen, hydrogen 
sulfide, ammonia, carbon dioxide 
and methane. When they party 
together, they can get a bit out of  
control, creating a putrid smell 
that’ll surely disgust your friends. 

RESPIRATORY SYSTEM
 
 
 21  
LUNGS: Air is life
Breathe in. Breathe out. These two 
simple steps are crucial to staying 
alive. With every inhalation, we take 
in oxygen, a life-giving gas that 
helps the tens of trillions of cells in  
our bodies draw energy from food. 
And with every exhalation, we expel 
carbon dioxide, the toxic waste  
gas that our cells produce. Everything 
that has to do with breathing  
makes up the respiratory system. 

22  
DIAPHRAGM: The engine  
driving your lungs
During inhalation, a flat muscle 
beneath our lungs called the 
diaphragm works with muscles 
between our ribs to push the chest 
up and out, giving the lungs room  
to expand like full balloons. When 
we exhale, the diaphragm relaxes, 
letting the lungs squeeze out air. 

23  
NOSE HAIR: Air filter to  
the rescue
Each day, we take roughly 20,000 
breaths. As we breathe air into  
our nostrils, oxygen and other gases 
enter a moist, mucus-coated cavern 
called the nasal cavity. There, snot 
and nose hair act as bodyguards 
that prevent dust and other harmful 
particles from entering our lungs. 

24  
LARYNX AND TRACHEA:  
Is this thing on?
After moving through our nasal 
cavity, air passes through the larynx, 
or voice box — the area that lets 
us speak or sing when exhalations 
make our vocal cords vibrate.  
Then it moves into the trachea. This  
tube acts as the major passageway 
for air coming in and out of the  
body. Like our nose, it has mucus 
that helps trap unwanted particles. 
The trachea is held up by a series 
of C-shaped rings of cartilage  
that prevent it from collapsing as  
we breathe. It looks like an upside-
down tree trunk as it branches into 
two airways called bronchi, which 
lead into our right and left lungs. 

25  
ALVEOLI: Not ravioli
Inside each lung, the airways  
branch farther and farther into a 
network of small tubes that resemble 
the twigs of a tree. At the ends  
are hundreds of millions of grapelike 
bundles called alveoli. Each one is  
surrounded by blood vessels called 
capillaries that allow for an important 
exchange of gases. The oxygen we 
breathe in moves from the alveoli  
into the circulatory system, while 
carbon-dioxide waste from the blood 
moves into the lungs to be exhaled 
from the body.

URINARY SYSTEM

8  
BLADDER: Reading this will 
probably make you have to pee
Why do we urinate? Our bodies 
accumulate a lot of waste as we go 
through our day. Excreting urine is 
one way that we get rid of it.  
Urine is mostly made up of excess 
water. On average, a full-grown 
person pees about one to five  
plastic water bottles’ worth  
per day. And interestingly, for most 
mammals larger than a mouse — 
including you — the average length  
of time for a tinkle is 21 seconds.

9  
KIDNEYS: How your body  
filters out the bad stuff
It’s the job of our two kidneys to  
filter and clean the blood in order  
to dispose of the chemicals that 
our bodies don’t need. A long tube 
connects each kidney to the bladder. 
This organ stores urine until we’re 
ready to take a whiz. It flows from 
the bladder through the urethra  
and then out of the body. 

10  
URINE: A rainbow of possibilities 
As you’ve noticed, your pee can be  
different colors. Normally it’s 
somewhere on a spectrum between 
dark yellow and clear. The reason 
for the differences depends on  
what wastes your body is getting 
rid of. The more water you drink, 
the clearer your pee tends to be. 
But your urine can also be orange, 
blue or green if you take certain 
medications or ingest certain food 
dyes — or even the color of cola,  
if you eat a lot of fava beans. 

REPRODUCTIVE SYSTEM
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GENITALS:  
Change, change, change
If you’re anywhere between ages  
9 and 16, chances are you’re  
going through puberty, which is  
when your body prepares itself  
to be able to have children. To 
understand puberty, it helps to  
know how babies are made:  
Male bodies produce a type of  
cell called sperm, and female  
bodies produce eggs. When an egg  
and sperm meet (often, but  
not always, through a process you  
may have heard of — sex), they  
combine into one cell that divides 
and divides until, eventually,  
it develops into a baby.
 58
BRAIN: Puberty can feel crazy 
Puberty starts when your  
brain releases hormones that  
direct other parts of the body to  
produce even more hormones. 
These hormones flow through your 
bloodstream and start triggering  
a ton of changes that make  
your body look different — you get 
a lot taller, hair starts growing in 
your armpits and crotch and certain 
body parts get bigger. But those 
hormones also make your emotions 
more intense, and you might go 
through mood swings, leaving  
you feeling thrilled one minute and 
grumpy the next.
 59
BREASTS: An early signal that 
puberty is underway
Between ages 7 and 13, most  
girls will start puberty. One of the 
first things that happens is  
that your body starts developing 
breasts, which mothers use to  
feed milk to their babies.  
Fat starts collecting underneath  
your nipples, and the system  
that produces milk develops, too. 
Your breasts become rounder  
and larger.
 60
UTERUS: A future home for  
more kids
For girls, one of the last changes of  
puberty is getting your period,  
when blood comes out of an opening 
called the vagina for a few days 
every month. An organ above the 
vagina called the uterus grows  
a lining every month to create a 
place for babies to develop.  
But if you don’t become pregnant 
that month, that lining breaks down 
and leaves the body — that’s the 
blood you see coming out.
 61
PENIS: A multipurpose 
appendage
For boys, puberty starts around  
age 9 to 15. Your penis and  
testicles (the two balls under your 
penis) grow larger, and the  
testicles start producing sperm  
and other fluids. You also  
might start having sexual thoughts 
and spontaneous erections —  
in which your penis fills with blood 
without warning.
 62
LARYNX: Why your voice  
gets deeper over time
If you’re a boy, the new  
hormones in your body also make 
your vocal cords, the folds in  
your throat you use to talk and sing, 
grow longer and thicker (this  
is also true for girls, but the change 
isn’t as extreme). That makes  
your voice deeper, the same way  
a double bass plays lower  
notes than a violin. But your body 
takes time to get used to the change 
— which is why sometimes your 
voice can crack embarrassingly 
without your being able to  
control it. !

NERVOUS SYSTEM

 
 16   
EAR: Do you hear that? It’s your 
homework calling.
When you hear sounds, what  
you’re really sensing are vibrations 
traveling through the air. These 
vibrations hit your eardrum, a thin 
layer of tissue that shakes like  
a real drum when it’s hit, which sends 
those vibrations via a chain of 
tiny bones (the smallest bone in your 
body, the stapes, is in your ear) to  
the inner ear. Those structures 
generate nerve signals that ultimately 
reach your brain, which interprets 
the sounds you hear as words you 
understand or noises you recognize. 
As we age, our ears get worse at 
picking up high-pitched sounds, which 
is why kids can generally hear higher 
sounds than adults.
  17  
EYE: Seeing is way more 
complicated than you thought 
When you look at something — an 
apple, say — light bounces off  
it and into your eyes. A part of your 
eye called the lens focuses the 
light onto an area called the retina, 
where millions of tiny nerve cells 
called cones (which sense colors and 
details) and rods (which help you see 
in the dark) send the image to the 
brain, which figures out what you’re 
looking at. Because of the way light 
bounces into your eyes, the image 
that comes in is actually upside-down 
and flipped. Your brain is constantly 
turning that image around so you can 
understand what you’re seeing.
  18  
TASTE BUDS: Pass the pizza
Your tongue is covered with up to 
10,000 taste buds, special cells 
with little hairs on them. Those hairs 
sense the chemicals that make up 
the food in your mouth and send that 
information to nerves connected to 
the brain. Scientists have identified 
five basic flavors — sweet, salty, 
bitter, sour and umami (or savory) — 
and think we taste these flavors  
as a shortcut to figuring out if the 
food we’re eating is good for us. 
Something sweet may mean the food 
will give us lots of energy; something 
bitter may be poisonous. But your 
sense of taste isn’t just about what 
your tongue senses — what food 
looks, smells and feels like all play a 
role in what you actually perceive. 
 19  
NOSE: What’s that smell?
Smells are actually odor molecules 
released by the things around  
you, whether they’re roses or garlic 
or a fart cloud. When those smelly 
molecules enter your nose, they stick 
to special nerves called olfactory 
sensory neurons way up inside your 
nostrils. Those neurons send their 
information to the brain, which figures 
out what the smell probably is.
 20  
FINGER: Why touching something 
hot hurts
We have a huge number of nerves 
threaded just below our skin, 
especially in sensitive, important 
places like our fingers, toes and 
lips. Those nerves include specialized 
receptors that sense things like touch, 
temperature, pressure and pain. No 
one likes pain, but it’s actually  
a useful evolutionary adaptation: It 
tells your body that something 
is harmful and should be avoided. 

For more on the nervous system, see 
the brain page.

IMMUNE-LYMPHATIC
SYSTEM

26  
SPLEEN: Your body’s defensive  
all-star team
Your immune system is what protects 
you from getting sick. And when  
you do get sick, it’s also your immune 
system that tries to fight off  
the bacteria, virus or fungus that’s 
attacking your body so you can  
be healthy again. Some of the most 
important players are white blood 
cells floating in your blood. They look 
for unfamiliar organisms in your body 
and destroy them. The areas that 
white blood cells move through are 
called the lymphatic system, which 
also filters dead cells and germs out 
of your body. Your lymphatic system 
includes bone marrow (which makes 
white blood cells), your spleen, lymph 
nodes, lots of lymphatic vessels and 
your thymus (in your chest).
  27  
LYMPH NODES: Where battles  
go down
When you’ve gotten sick, you might 
have felt some swollen bumps on 
the sides of your neck, below your 
ears. That’s a sign that your body’s 
immune system is doing its job. 
Those bumps are lymph nodes, bean-
shaped structures containing  
lots of white blood cells. These nodes 
swell up when your body is fighting 
off infection as bacteria or viruses  
in your body are brought there to  
be destroyed. You might also feel 
big lymph nodes in your armpits, 
under your chin and near your crotch.
  28  
BRAIN: No germs allowed!
Because your brain is so important, 
it has a special defense to protect 
itself from invaders. Scientists call 
it the blood-brain barrier. Basically, 
the blood vessels in your brain make 
it hard for things floating around in 
your blood (especially harmful germs) 
to reach your command center. 
  29  
UPPER ARM: Some outside help 
Vaccines work because your immune 
system usually remembers how  
to fight off the bacteria and viruses  
it has seen before. A shot contains 
dead or weakened versions of 
harmful germs, which your immune 
system attacks without your having to 
get sick. If you encounter those germs 
again in your daily life, your body will 
know how to defend against them.
 30  
NOSE: Why Kitty might make your 
eyes water
If you have an allergy — to cats or  
peanuts or pollen — your body’s 
immune system senses those things 
as a threat to the body, the same way 
it does bacteria, viruses or fungi. The 
immune system then starts producing 
chemicals that make you sneeze 
uncontrollably or your eyes water — 
or trigger even more intense reactions 
— to try and get the ‘‘invader’’ out of 
your system. Scientists estimate that 
about one kid in 13 has food allergies.

INTEGUMENTARY SYSTEM

42  
SKIN: Who needs clothes?
When grouped together, our skin, 
hair and nails have a fancy name: 
the integumentary system. Although 
our skin measures only a few 
millimeters thick, it is considered the 
largest organ in the body, weighing  
in at about 9 pounds in an adult! This 
waterproof full-body suit protects 
us from germs, injuries and the sun’s 
harmful ultraviolet light.

43  
EPIDERMIS: What you  
see when you look at someone
The epidermis is the layer  
that gives us our skin tone, thanks  
to a biological pigment called 
melanin. This layer does not have 
any blood vessels, which is why 
when you get a paper cut that isn’t 
too deep, it doesn’t always bleed. 
The skin cells up here are all dead, 
but tightly attached. 

44  
DERMIS: The cushioning we  
all need 
The dermis is the layer of skin where 
our sweat glands and hair follicles 
live. This area is teeming with blood 
vessels, which is why you bleed when 
you get a deep cut on your hand. 
You have lots of pain, pressure and 
temperature receptors here — when 
you shriek in pain after touching 
a hot pan, this is why. Beneath the 
dermis you’ll find the hypodermis: 
a layer that is in contact with the 
bones and muscles beneath it and 
contains a lot of fat cells that help 
keep us warm and insulated.

45  
PALMS: Don’t get sweaty palms 
while reading this
Your body sweats as a way to cool 
itself down. When sweat seeps from 
your pores onto your skin, it often 
evaporates, which takes heat away 
with it. Do you sweat a lot? There’s 
a reason: Skin is covered by two 
million to five million sweat glands, 
concentrated on the palms of your 
hands and the soles of your feet.

46  
SKIN (CALF)
Thank you for your service
Every day we shed more than 500 
million skin cells. Some researchers 
estimate that’s between 0.5 and 1.5 
pounds of dead cells per year! Those 
old or damaged cells are continually 
replaced with new skin cells coming 
up from deeper layers. The fresh 
supply also helps wounds heal. 

47  
FINGERNAILS:  
Your own personal claws
Your fingernails, which are made  
of keratin, grow at the same  
speed that continental plates move: 
about 20 millimeters per year.

MUSCULAR /SKELETAL
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ANKLE: Walking, running, 
jumping — it all comes down 
to this relationship
Muscles and bones can’t work 
without each other: Muscles rely on 
hard bone to pull against, and bones 
can’t move without muscles, which 
also help keep them in place. Most 
of the muscles we can control are 
called skeletal muscles, because 
they’re connected to our bones  
with strong cords called tendons. 
(The biggest tendon in our bodies 
is the Achilles’ tendon. It’s the 
straight, stiff tissue at the back of 
your foot that connects your calf 
muscle to your heel bone. Whenever 
you stand on tiptoe, you’re using 
that tendon.) 

ENDOCRINE SYSTEM
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PITUITARY GLAND:  
The taskmaster
Hormones are the body’s chemical 
messengers, in charge of regulating 
our metabolism, growth and 
reproduction. They are found 
throughout the body. All together, 
they and the structures that  
make them form the endocrine 
system. The pituitary gland is a pea-
size part of the brain often called  
the ‘‘master gland,’’ because  
it controls the release of an army of 
hormones. These chemicals target 
specific parts of the body, including 
the skin, muscles, bones and kidneys. 
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ADRENAL GLANDS: Boo!  
Were you scared?
Ever felt a rush when you’ve been 
startled? That’s your adrenal glands 
kicking into action. They regulate  
our ‘‘fight or flight’’ hormones, which 
can help us survive and overcome 
stressful situations by doing things 
like making us breathe faster and 
making more energy available. The 
adrenal glands sit atop the kidneys.
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PANCREAS: The king of sugar
The pancreas makes two very 
important hormones, insulin and 
glucagon. They help regulate the 
body’s blood-sugar levels. Kids and 
adults who have a pancreas that 
doesn’t make any insulin, or enough 
of it, have a condition called Type 1 
diabetes. Without insulin, sugar 
can’t get from your blood to your 
other cells to give them energy. Too 
much sugar in the blood can  
be life-threatening. 

CIRCULATORY SYSTEM
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HEART: An organ you  
should love
With its powerful pumping, the heart 
sends blood rushing through your 
circulatory system, a superhighway 
made of about 60,000 miles of 
blood vessels. The system’s job is to 
deliver nutrients and oxygen to  
all the body’s cells — from the top  
of your head to your pinkie toe  
— and to take away all the waste. 
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BONE MARROW: A factory for  
red blood cells
Every day, a healthy adult’s bone 
marrow (found at the core of  
bones) produces about 200 billion 
red blood cells, which become new 
passengers on the superhighway.
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BLOOD: A horror-film staple, 
important for you too
Blood is red because it contains the 
iron-rich protein hemoglobin. 
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BLOOD VESSELS:  
One-way streets
For the most part, arteries carry 
oxygenated blood away from  
the heart and throughout the body. 
Veins, on the other hand, mostly carry 
deoxygenated blood to the heart. 

IMMUNE/CIRCULATORY
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KNEE: Here’s how your body 
heals itself
Let’s say you fall and scrape  
your knee. First, blood will start to 
clot, or clump together, around  
the wound to stop the bleeding. 
When it dries, it forms scabs  
that keep germs from coming into 
your body. Blood vessels in 
the skin expand to bring more white 
blood cells to the area — that’s why 
the area around the scrape gets 
reddish and warm — and those 
white blood cells detect intruders 
like viruses and bacteria and destroy 
them. After that, your body regrows 
the skin and blood vessels that  
were broken.

SKELETAL/IMMUNE
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HUMERUS: What happens 
underneath a cast
When a bone breaks, a blood clot 
forms around the area, and  
immune cells clear away germs 
and bone fragments. Then a lump 
of a soft protein called collagen 
forms around the fracture, which 
is gradually replaced by hard bone 
cells. Eventually, after a few  
months, that lump of bone gradually 
forms into the bone’s original  
shape — a reshaping process that 
can take as long as nine years. 

SKELETAL/NERVOUS 
 
56  

TOE: Ouch!
Why does stubbing your toe 
hurt so much? Partly it’s because 
your toes are bony and don’t  
have muscles or fat to shield them. 
But it’s also because feet have 
lots of pain receptors, which are 
nerve cells that tell the brain that 
something hurts. And finally,  
when we stub a toe, we’re usually 
moving it pretty quickly — so  
when we slam it into something,  
all that force is concentrated into  
a tiny area.

SKELETAL SYSTEM
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SKELETON: The reason  
you’re not a blob
Unlike most of the body, which 
is soft and squishy, the skeleton 
is rock-solid. It gives the body 
structure, helps it move around 
and protects those soft, important 
organs like the heart, lungs  
and brain. Bones are hard because 
they’re made of calcium and 
phosphate, which are minerals 
(like the ones in actual rocks) that 
we get from foods including milk, 
broccoli and nuts. In total, a full-
grown human has 206 bones.

12  
RADIUS: The bone you’re  
most likely to break
One of the most common bones 
kids break is the radius, in  
the forearm, because we use our 
arms to catch ourselves when  
we fall. In a 2010 study of 382 kids 
14 and under who had broken  
a bone, almost one-third of them 
had broken their radius near  
the wrist. About a quarter broke the 
long part of the radius and about 
one-fifth broke an elbow.

13  
EAR: Bendy is best
Have you ever wondered why skulls 
don’t have noses or outer ears? 
That’s because those parts are 
made of cartilage, a firm, rubbery 
material. Cartilage is a lot softer 
than bone, which is why it’s used 
as cushioning in our joints and 
between other bones — and in our 
ribs, which need to stretch when we 
breathe in lungfuls of air. 

14  
SKULL: A natural magic trick — 
making bones appear 
When we’re babies, our bones 
aren’t completely hard yet. They 
have sections of cartilage at 
their ends, which, when we reach 
puberty, become solid. That’s  
why the skull of a newborn baby 
is soft (those bones fuse together 
around age 2). 

15  
TEETH: The No. 1 grinders
Your teeth are part of your skeletal 
system, even though they’re  
not made of bone. They’re actually 
stronger than bone, because 
they’re covered with enamel, the 
hardest material in the human 
body. Humans have two sets of 
teeth: our 20 baby teeth, which we 
start to lose at around 6 years  
old, and our 32 permanent teeth, 
which usually all come in by age 21. 
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