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The cell

The cell is the smallest
living part of the body.
Different cells do
different jobs.

Tissues
Similar cells form
tissues. There are

four tissu(? types. in Tissues in the liver
the body, including do similar jobs, like
muscle tissue. get rid of poisons

in food.

Inside out

The body is made up of 300 bones, 24
organs, 11 organ systems, and at least

26 ft (8 m) of bowel! The brain controls
everything to help them work together. The
skin is a strong waterproof wrapping paper
that keeps the body together in a neat shape.

There are over
37.2 trillion

cellsinan
average human.

Organs

Similar tissues join together
to form organs, like the
heart and kidneys.




Organ system
Organs that carry out
similar jobs make up
organ systems such as
the digestive system.

Digestive organs
help break down
food for the body.

The body

The different organ systems
join together to make one
individual human being

like you!

rThe cell

Cells are made up of even
tinier structures that work
to help the cell do its job.

The plasma membrane
surrounds each cell. It is
like a fence that controls

what comes into the cell.

\

Cytoplasm ("
is a soupy i
mixture in

the cell. ,J 1 <

|

Plasma j -

membrane _y' j

controls
the cell.

Structure of a cell




12 1d
G rOWth Bone?;ec?:tsinze to grow so

the child gets taller. They
Bones start to form at around six weeks should do exercise to make

old in the womb and continue to grow their bones stronger.
into adulthood. As bones become
longer, muscles grow and get stronger.

Organs get bigger and we get heavier.
Bone cells (
harden into
Embryo Inf_ant strong bo
Life begins as a ball of Babies usually start to walk at

around the age of one. Many

1Is call i
cells called an embryo in of their bones are very soft.

the mother’s womb. The
cells divide so that there
are more cells to form

a fetus.

n?

The fetus is

curled upin

the womb.
"

A six-week-old

embryo is ~ '%"—Many bones

around %/2sin join together

(5 mm) long. as infants age.
Fetus
It takes nine months to
grow a baby. While it is in Four years old -
the mother’s uterus, it is Most of the soft bones from Hormones tell
called a fetus. infancy have hardened by the bones to

keep growing.
the age of four.




Adult

An adult is fully grown from
around the age of 18. This
means their bones will not
grow any longer.

We shrink a little in old
age as the discs in our
back get squashed.
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Upper jaw

You can feel the inside of

the upper jaw by touching
the roof of your mouth.

o than 20 muscles
s.These help

and eat.

We Have mor

attached to the skull bone:

us to smile, make faces,

k Teeth sit in little sockets
(like plugs) in the jaws.




Cranium

This is the brain box. It
is tough and strong and
made up of eight bones.
It is like a protective
helmet for the brain.

Tunnels carry
sounds from the
ears to the brain.

Six tiny muscles
attached to the eye
sockets move the
eyeballs around.

——TEE——

Tiny holes
in the skull let

~ nerves reach
. the brain.

D wow, _‘

\

blood vessels and

Lower jaw

You can chew food because
the lower jaw can move,
unlike any other part of
the skull. Muscles contract
(shorten) to move the jaw.

Growth of skull

The shape and size of the skull changes
as we get older. As our brains grow, the
skull bones also have to grow. A baby’s
skull is very soft because it has to be as
small and flexible as possible during
birth. The bones harden over time to
form a tough adult skull.

Newborn skull

The skull bones

are separate and

can slide over one
another during birth.

Six-year-old skull
As the brain has
stopped growing,
the skull bones
start to join up.

Adult skull

The brain and

skull have stopped
growing. The bones
are joined together
to form a strong box
around the brain.




The brain ()

The brain is the control center of your

body. This wrinkly organ controls The brain
everything you do, from breathing contains about
to recognizing your friends’ faces. 86 Pi"io“
It is full of electrical connections that brain cells!
tell you how to understand language,
how to do math, and how to use
your imagination.

"Left and right side 1

The right half of the brain
controls the left side of the body,
and the left half controls your
right side. Both sides of the brain
are connected by a thick band
of fibers.

Personality
The front part of your
brain controls many
things, including your
personality. It is called
the frontal lobe.

Hearing

Sounds we hear are figured
out in this part of the brain,
Opposite sides so we can tell if they are loud,
>, soft, or squeaky.




Moving

Instructions that tell your muscles
what to do come from an area called
the motor cortex in the frontal lobe.

wareness
AT
X\

What’s around

This part of the brain
makes you aware of
where your body is
in relation to things

around you. This is

called spatial awareness.

Seeing

The optic nerve
brings sight
information from
the eyes to this
area. It is called

the occipital
(ocks-ih-PIT-al) lobe.

Heartbeat

The brain stem connects
the brain to the spinal
cord, which carries
instructions to your
body. Your heart is

controlled here.
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Muscle power

You used muscles in your hands to turn
this page over. Muscles contract (shorten)
to cause movement. They are attached to
your bones, and pull on them to make
your body parts move. Muscles inside you
push food through the digestive system,

and blood around your body.

Muscle pairs

Muscles work together to make
smooth movements, whether
it’s picking up a drink or playing
sports. When you raise your leg
backward to kick a soccer ball,
muscles at the back of your leg
contract. At the same time,
muscles at the front relax.

Types of muscle

There are three types of
muscle in the body called
smooth, cardiac, and skeletal.
Skeletal muscle contracts
when we want it to. Other
muscle types have a mind

of their own!

These muscles are
called the quads. They
relax so that the leg
can go backward.

k '- Hamstring

How hard you can kick muscles at the
the ball depends on \ back of the leg
how strong your - contract to bend
muscles are! the knee.

Smooth muscle ' ‘
All blood vessels and most >

organs have this muscle ' e
type. It lines the different
tubes that transport blood
and food. This muscle
contracts whether or

not we want it to!

Muscle contracts to
squeeze food through

the intestinal tubes. "
k Intestine muscle

V|



Muscle layer

Skeletal muscle is
sandwiched between
our bones and skin.
Sometimes you can see
the shape of the muscle
underneath the skin in
muscular areas like

the shoulder.

Bone, muscle, and skin

\ J

The quad
muscles
contract to
straighten
the leg.

These muscles relax.
If they didn’t, you
wouldn't be able to
make the leg straight.

Both groups of
muscles must

work for the leg
to move.

The leg and foot
swing backward

because the
thigh muscles ,\
are contracted. iy

Cardiac muscle S ~ Skeletal muscle r
Cardiac muscle is y You wouldn't
only found in the / - beable to make
heart. Without you 1 funny faces
telling it to, it pumps without skeletal
blood into blood muscle. It contracts
vessels and around \ to help you raise

l_ your eyebrows
\ or puff out
[ your cheeks.

the body.

The heart is a big,
important bag
of muscle.

k Face muscles




Organs

Each one of the 24 organs in your body
has a special job to do. Organs work
together to carry out tasks. When you
breathe in and out through the nose, you
also use your lungs and windpipe. Match
the eight organs missing from this body.

r “
Organ transplant

A transplant is when doctors remove
an organ that isn't working properly
and replace it with a healthy one.

Skin is the
largest organ in |
the human body!




Liver

organs in the body.

Nose

Hairs inside the nose
trap dirt to keep our
lungs clean when we
breathe in. It also sniffs
out nasty smells!

."L._
r"'. t"-:t 3 e .
Fof potan 5

e Bs o

-y
sV Pancreas
The pancreas makes juice
E for breaking down food
and keeps blood sugar
levels normal.

f‘f

G < “

Brain

This controls
everything in the
body through

electrical connections.

The liver processes food
and is one of the heaviest

Kidneys

These clean the blood to
make pee. They connect to
the bladder. We have two,
but can survive with one!

Stomach

This organ breaks down
food using acids that
turn food into mush.
The stomach stretches
when we eat.

Bowels

Every last bit of
nutrition in the food
you eat is soaked up
by the bowels, before
it becomes poop.

...‘ s k‘;;; Lungs
;g;l- S B & Jh“} The lungs take oxygen
& - from the air and
" - deliver it to the blood.

" The windpipe connects
~ them to each other.

48 3/ A9 95 Vb HE OT DL:SJamsuv-



Heart to heart

The heart’s job is to pump blood around
your body. This organ is like a house with
two floors, and two rooms in each. Blood
is received into the atria at the top of the
heart from the lungs and body. It is then
passed into the super-strong ventricles
at the bottom, and squeezed around the
body and to the lungs.

Pumping bloog

The heart is 5

Blood vessels
hese are tupes
that carry blood
around the body.

Heart




?r
Animal hearts

Animals, including
humans, have different
sized hearts. The human
heart is the size of your
fist. A blue whale’s heart
is bigger than you!
Whales have a much
larger body to pump
blood around.

\

Blue whale heart

These veins

left atrium.

some fat.

When it’s really
cold, your fingers
turn blue because
the blood vessels
shut down!

\

carry blood from
the lungs to the

The heart walls are
made of muscle
and covered in

B Arteries have thick walls.
They can expand as the
heart pumps blood
through them.

-

T T T ———————————————————

’,

» 1.Veins These blood
vessels carry blood
back to the heart from
the body.

» 2. Arteries These blood
vessels carry blood away
from the heart.

» 3. Atria Each atritum
receives blood from the
body or lungs, and pumps
it into a ventricle.

» 4. Valves Gatelike
structures that let blood
flow in one direction only.

» 5.Ventricles Thick walls
let these pump blood to
the whole body and lungs.




Asthma
Respiratory conditions like asthma make it hard
to breathe. Tubes for transporting oxygen in

Breathing

When we take air into and out of
our lungs, we are breathing. This
keeps the body’s cells alive. Put a
hand on your chest and take a deep
breath in. You can feel the air go
into your lungs as your chest goes
up. The organs we use to breathe
make up the respiratory system.

the lungs swell inward and produce mucus,
which stops oxygen from getting through.

Asthma inhalers calm the airways.

Blood vessels carry
oxygen-filled red
blood cells to the

rest of the body. TR

- Every cell in
R o G’ _ the body needs
™ «® o g ‘fﬂ ) OXygen to Survive,
e ® This is why ’
e breathe. Transporting
oxygen
Red blood cells act as [
delivery trucks. They pick |
up oxygen from the alveoli |
Cells make and carry it to the body’s |

.: . e S carbon dioxide as
' "'~ ¢ 2Wasteprodyct.
We breathe this

Outto remove jt,

cells through blood vessels.



Nose \ Wow,
Air enters through the nose '
and mouth. Your nose hairs

trap dust and dirt to protect f
the body from infection. |

We have about
300 million
alveoli in our

lungs. /';
V.

r

Larynx —
This is also called the

voice box and it warms

and moistens the air.

Trachea

Rings of tough cartilage
keep the trachea open so it
can bring air into the lungs.

Lungs
Lungs expand as
they are filled with

air and take up
most of the space
in your chest.

¥ — Bronchi
: These are delivery
tubes that branch
throughout the
lungs. They take air

e ' into the alveoli.
K t \L\xﬁ\\,

/[/ Diaphragm




Red blood cells
only live for
120 days!

L

Blood types | x D
Your blood is one of four different
blood groups. It all depends on the

type of antigen (badge) each red
blood cell has on its surface. If the

X K “rn Group O Group A Group B Group AB
antigen is an “A” type, then your No antigens  Yellow blobs Blue arrows This group
blood will be blood group A. on the show the A show the B has both

surface. antigen. antigen. antigens.

Plasma makes up
54 percent of blood. —$

=,

-

» Plasma
Gooey plasma is a mixture of water
and proteins. The water has salts in
it to keep the body working well.
The proteins are needed to

transport things around the body.
Antibodies that fight infection are
also found in plasma.

Plasma is lighter ‘

than red and
white blood cells.

N

@&

Lad
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White blood cells » ~
White blood cells are like little
soldiers that fight against
bacteria and viruses that enter
the body. There are many

different types of white blood cell,

each with their own job to do.

White blood cells
and platelets make
up one percent
of blood.

Platelets

When a part of the body is cut
and starts bleeding, platelets rush
to help. They bind together to
form a plug to stop the bleeding.

These tiny cells
can fit through
small spaces.

Red blood cells

Red blood cells make blood red.
They get their color from a
substance called hemoglobin
(hee-mo-GLO-bin), which carries
oxygen and carbon dioxide
around the body.

n

Red blood
cells make up

45 percent
of blood.



Immune squad

Cells in your blood are constantly on the lookout for
danger. Invaders can enter your body through the air
or cut skin. White blood cells are the tiny superheroes
that fight them off! They are part of your immune
system, which keeps you healthy.

White blood cells
work in teams.
There is a patrol
team, a messenger
team, and a stealth
team. They’re
always ready to
spring into action!

The patrol team wanders around your body, making
sure everything is in order. They look out for
invaders called bacteria and viruses.

The patrol team leaves their fellow
body cells alone. They know they’re
on the same side.




Suddenly, invaders
enter the body
through a wound.
They try to damage
your body’s cells,
causing chaos.
They’re excellent
at being bad, doing
maximum damage
quickly. They want to
live in your body.

We’ll get the
stealth team!

There are too many invaders
to battle! Messengers run

to get help from the stealth
team. They tell the stealth
team what weapons to bring.

>0 ]

QFom

The stealth team makes
thousands of copies of
themselves. An entire army
is formed. They defeat

the invaders!

The patrol team spots the
invaders. They surround
and kill them. The fight
isn’t over yet, though!

We’ll be ready
next time!

We’ll be
back!

j‘
2
i

& N

Some of the stealth team
becomes memory cells, who
remember the invaders. If
the same invader tries to
strike again, the stealth team
will be ready...




Healing

Your amazing body has ways of checking to see if
everything is healthy or not. Healing is when the body
repairs itself to become healthy again. We have armies

of repair cells that spring into action whenever something
goes wrong. Their job is to patch us up again!

Blood clotting

When you cut yourself,
blood cells stick together

Bone fixing -
The body mends broken w
bones by knitting the broken 4
to form a plug called a clot. parts together. If the break

l This stops you from losing ! | is really big, doctors will use
| a lot of blood. | pins to connect the bones.

Thick string
called fibrin
binds cells

together to
form the clot.

White blood
cells help stop
the cut from
getting infected.

Bone cells make
new bone to
help with the
healing.



New skin

The top layer of your
skin is replaced every
month. When you cut
your skin, the body has
repair cells that can
quickly stop the
bleeding and make
brand new skin.

Cut skin bleeds

Blood escapes from the
damaged blood vessels
onto the skin.

Brain repair
Neurones (brain cells) work
together to perform brain
activity. They are constantly
making new connections with
each other. If the brain is
injured, they repair things.

Neurones talk
to each other to
plan a healing
response.

New cells join
and work

together with
the neurones.

Blood clots

Blood clots to form a scab
and stop the bleeding.
Repair cells start working.

New skin forms
Repair cells make new
skin to close the gap.

Sleep!

During sleep, the body gets to
work repairing muscle, filing
away memories, and setting
the body up for the next day.

This is the ultimate
healing process.

|
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Digestion

Food doesn’t just taste good, it keeps your
body working. Bodies can only use food
broken down into its smallest form. This
process is called digestion. Food is mashed
up in organs such as the stomach, before
the intestines soak up the useful parts.

rFiber

The bits of the food we can’t use, like fiber,
go through the intestines and pass out of
the body as poop. Though we can't digest
fibers, it's important to eat them to help
keep the intestines healthy.

Looking inside 4

Doctors can see inside you
to check that you're
healthy. This tiny camera
can be swallowed and
takes pictures as it moves
through the intestines.

£
///CQMera



. i G Mouth
Our intestines When you chew, your
are 21 ft(6.5m) | teeth break down the

food into smaller parts
before you can swallow it.

long, which is
nearly as long as
a bus!

—_

Esophagus

This is the food pipe.
Food is squeezed
through this pipe to
land in the stomach.

Stomach

The stomach blends food
into pulp. It has strong acid
in it that helps dissolve the
food and kills bacteria.

Intestines

These soak up bits of the
food the body can use. The
parts of the food that can’t
be used are made into poop.




Getting energy

We eat food to give us energy to do things
like running around. Even thinking needs
lots of energy! Nutrients are the good things
found in different foods. It’s important to eat
more of what’s in the big circles on this page,
and less of the food in the smaller circles,

to keep your body healthy.

p\ed cabp 9
=\ \: 00

70%

ofyour

body is
made up
of water.

Sugars give us
short bursts of
energy and should
only be eaten in
small amounts.

Cupcakeg




Oily fish like
salmon has lots
of protein.

Brown rice




Keep them clean

Tiny bacteria stick to teeth

Teeth help break down the food we eat so after you eat food. Brushing
that it can be swallowed safely. Saliva is the twice a day gets rid of them.
fluid produced when you eat or even think
about food. It keeps the teeth healthy by
making acids in everyday food

less acidic. Acids would

damage your teeth otherwise!

Without a full set of teeth,

it would be hard to speak
correctly. Your tongue uses
teeth to make sounds like “t.”

» 1. Enamel This white stuff
is what you can see when you

each tooth and is really
tough. It is often attacked

|
I
[
[
look at your teeth. It covers [
I
I
|
by acids in foods. :

» 2. Dentin This makes up
most of the tooth. It helps
support the enamel.

» 3. Pulp This is the soft
filling of the tooth that
contains blood vessels and
nerves. It is these nerves that
cause tooth pain.

» 4. Gums The tooth is
attached to the skull by bone
and ligaments. All of this is
surrounded by the gums. It is
important to keep the gums
healthy, otherwise the tooth
can become unhealthy.




Child to adult teeth

Teeth grow inside the gums and
push their way out. Children have
20 teeth by around the age of three.
These start to fall out at the age of
five or six, when adult teeth push
them out of their place.

Enamel is
the hardest
substance in the
human body!

. Incisors
. Canines

Premolars
Molars
(- . )
Different jobs
Teeth come in different shapes ?;:';oc:z:] 't appear until Canine
and sizes. Each type of tooth has bout th ppf h These teeth are sharp
ial iob to hel t about the age of ten. They and pointy, and are used
a specialjob to help you eat your have two points for tearing, for tearing mouthfuls off
food. We go through childhood and a flat part for crushing. e e o
without premolars!
.:‘
i Incisor "
y . ; Molar
These are right at the These are the biggest
irrc:nt of yourc?}outh. teeth, right at the back. LT
hey are use P ord They crush and grind
chopping up foo food just before you
into smaller pieces. swallow it




The body clock

This clock is in charge of telling your body eiseag R 3 : : "..E
what to do at different times of the [ See ::EEE;:EEEEEHEE
day and night. Part of the brain e ':E E E E e .;.2:,:::55: -
controls the body clock. These N E-E:. . ':EE;E E E::. : .

different activities are called
circadian rhythms. They are
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affected by the environment, “teesssscases tee
such as the amount of - - smasl ';E
daylight there is, as & SR

well as your genes.

Feeling sleepy
Melatonin is a hormone
that makes you sleepy.
We produce lots of

it when it gets

dark outside.

Get active!

Your body temperature
has warmed up through
the day and is now perfect
for exercising. The organs
are ready for a workout.

Body napping

You've just had lunch. Blood
rushes to your stomach to digest
food. The rest of the body and
the brain relaxes a bit.



Fast asleep

High levels of melatonin keep
us asleep. The brain files away
memories and the body
repairs itself for the next day.

(‘
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AR e LA et Artificial light

Light from electronic devices such as
phones tricks the brain into thinking
it's time to wake up. It’s best not to
use them before bed.
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Wake up!

We stop producing
melatonin in the morning.
We stop feeling sleepy and
are wide awake, ready to
face the day!

Concentration time
Cortisol (a hormone) makes

us feel alert. The body makes
09;0°’ cortisol overnight, which means
you work best in the morning!




Genes

What color is your hair? What color are your
eyes? It’s your genes that decide! They have
been passed down through your family. Genes Ereckles are
contain information about what we look like patches of
coloron

and behave like. Genes are in every the skin.
one of your cells.

Gene carriers
Genes are found on
chromosomes inside your cells. We
have 23 pairs of chromosomes. One
chromosome of each pair is from our
mother and one is from our father.
Children look like a combination of
their parents because they have
genes from their mother

The mother’s

and father. chromosome
The lines on this has different
chromosome genes.
show genes

from the father.

Not all of

us can fold
our tongue
in half!

Genetic ski||




sunshine and ge

This ladder is
folded up and
lives in the

cell’s nucleus.

es cause freckles.
n

Freckles
become
darker in
the sun.

Strong and weak

Strong genes rule over weak genes.
The color of your eyes is controlled
by genes. Brown-eyed genes (B) are
strong and blue-eyed genes (b) are
weak. If someone inherits both
brown and blue, the strong brown
will win! However, theiy child could
still have blye eyes if the weak blye

gene is passed

geneis
passed on.

. Theb.uek i )

on.

o 50 percent
chance of
brown or blye,

We have about

2,000 genes
in our bodies!

e
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Senses

We experience the world around

Sound

Hearing is a special sense.

us through our senses. Tiny : It helps us communicate
. ] - with others. Listening
points around our bodies - R

called sensory receptors collect : ;taY safe. When you
. . €ar a car coming,
information about the world you know not to
outside. This keeps the body © cross the road.
safe. It also keeps things such :
as temperature at the right

level, so the body can work

sssssw
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well. Special senses such as :

1 - u k ‘-
sight use a whole organ to :
gather information. :

 TEMPERATURE

Sensory receptors We can find out how hot or cold something

These points around the body gather different is just by touching it. The temperature
: receptors in our hands tell us
this information.

information. When you feel hot, your temperature
receptors detect this. They send information to
the brain, which tells you to take your sweater off
so you don't overheat!

Receptors tell
your brain

you are hot.

Your brain

helps you /
cool down.

‘
1
!

]
1
1
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The right body temperature is important.




TASTE = Smell

Taste is a special sense. Taste buds detect - Smell is a special sense.
different types of taste, telling you if the The nose has smell
food you're eating is sweet or sour. receptors. Food that’s

gone bad smells
terrible. When you
smell it, you don’t
want to eat it.
This protects
your body.

Taste buds
sit on the
tongue.

e (@

Sight is a special sense with its own organ,
the eye. Seeing things with our eyes tells us
a lot about the world. It helps us not

® to walk into things!
- Our sense of balance Balance is
- helps us not to fall sensed in
o . over. Having poor the ear.
P aln +  balance means we \
- might fall over a lot.

Being able to walk
in a straight line
means you have
good balance.

Feeling pain is not nice, but it keeps our
bodies safe. Pain receptors detect the pain
and you know not to bump your
head again!




Eyelids and
lashes protect
the eye.

Sight enables us to see the
world around us. We can see
all the colors of the rainbow,
as well as black and white,

The iris can  This black

because of our eyes. When be one of six hole i called
you go from a dark room into P the pupil.
the sunshine, the eyes adapt parts of the eye
SO you can see ev : arts o .
J erythlng. Look in a mirror to identify the
different parts of your eye. Your
eyelids close to protect the eye
‘ from getting scratched.
How it works
We see things clearly when light falls
on the retina at the back of the eye.
Light is focused onto the retina by p
the lens. An upside-down image ' . Light receptors
appears there to be taken to the e T in the retina
brain and turned right side up. - detect sight.

The colorless
cornea bends
light rays.

Light rays

reflect off the

duck and enter

our eyes. The magnifying 4
lens focuses light EE—— 7_\:;.‘-:;"{-'I nerve takes
onto the retina. e —— information

% to the brain.




In bright light, inner In the dark, outer
muscles shrink to muscles shrink to

make the pupil small. make the pupil big.

Changing size

The iris has muscles to change the size of
the pupil in different light. A bigger pupil
lets in more light in the dark to help us see.

If '
you can't see a number here,

might be color blind, Yo ‘

Color blindness

Color blindness is when someone
can’t see a particular color or isn't
able to tell the difference between
two colors.

Light hits retina.

Light doesn't hit retina properly.

Seeing clearly

The shape of your eyeballs affects
how well you can see. If an eye is
too long, light doesn’t hit the retina
correctly. This means you're near-
sighted. Glasses help you see clearly.

Tiny cones at

the back of the
eye help us see
red and green.

=
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/ mostly made
\

\

The eye is

up of jelly
called vitreous
humor.




Hearing

The ears collect all sorts of
information about the sounds we
hear every day. Sounds can be loud
or soft, high or low. Each of our
voices has a different sound. Our
mazelike ears and brilliant brain
work together to tell us whose
voice we are listening to. Hearing
helps us figure out what is going
on around us.

Sorting out sound

Information about how loud sounds
are and where they are coming from
is taken to both sides of the brain.
The information travels up the
vestibulocochlear (vest-ee-boo-lock-
ock-lee-ar) nerves that run from
each ear.

Pinna

This collects and
directs sound
waves into the ear
canal. It is made of
squishy cartilage.

Sound waves
end up in this
bit of the brain.

How we hear
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Ears helpyou

keep your Vestibulocochlear nerve
balance as well Nerves carry information to the
\ as hear! brain. This nerve takes sound to

the brain, which tells you what

you're hearing.
Middle ear bones

The malleus, incus, and

stapes are bones in your \

ear that shake when the .

eardrum vibrates. .' a
/dd

— \/

Ear canal
This tube transfers

sound to the eardrum. Cochlea
It should contain wax, .
: ; This processes the
which keeps it healthy. e T e
with balance. It
looks like a snail!
Eardrum

This is a thin sheet
of tissue that vibrates
when sound hits it.

Auditory tube
This secret passageway from

the ear to the throat helps stop
ear pressure from building up.




Taste anci smell

These two senses are closely linked together.
If you have a blocked nose, you might not be
able to taste food because smell helps you
taste. Bad tastes and smells keep us safe from
eating things that might harm us, like rotten
food. Children have more taste buds than
adults, which makes them like sweeter foods!

Taste buds

have nerves
that tell our
brain about
the flavor
of food.

aste buds
You have tiny bumps on the
surface of your tongue that can
be seen in the mirror. These are
taste buds (papillae), which help
us to taste different foods.

Of e i
Yr lemon

Types of taste
The four main tastes are
sweet, salty, bitter, and sour.
A newly named fifth taste

called umami is savory,
like the taste of tomatoes 48
or soy sauce. :

. REALLY?

80 percentof a
food’s flavor comes
from its smell!

)



_Good smell
Oranges smell
delicious and are
good for you!

Bad smell
Skunks let off
a bad smell to
keep other
animals from
eating them!

Striped skunk

The brainy part

The same part of the brain tells you
about taste and smell. It is called the
parietal (pa-Rl-eh-tal) lobe. It mixes
the two sets of information to figure
out the flavor of a food.

The parietal
lobe




Angry

EmOtionS You might feel

angry if you can't
do something, or

if someone is
you see your friends, you feel mean to you.

happy, but a tiger would probably
make you feel scared! Feeling
happy, sad, worried, and scared are
all emotions. Some emotions are
there to help us survive. Feeling
scared of a tiger stops you from
going near it.

Emotions are what we feel. When

— Happy
| Feeling happy

can make us
want to repeat
useful actions—
for example,
doing well on

a test.

Inside

your head
The brain tells us
how we feel and
how to react. Remembering
how something makes us
The brain’s
feel helps us know whether .
X . limbic system
to do it again or not. is the emotion
center.

v b

Your feelings
It’s normal to feel
sad or angry
sometimes, but
happiness is most
people’s favorite
emotion. Certain
activities can help
you feel happier.

g

Talking about feelings. Spending time with friends.
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Scared

you might be
scared of getting
into trouble!

Sad

We might feel sad
when something
important changes
in our life. Sadness
usually only lasts

a short timel!

Eating healthy food.

When you've done
something wrong,

Adrenaline
travels around
the body. o

e l hormone that

s* N .\%"ﬁ“x._\_a__ W/

/ Eating chocolate
produces a

makes most people /
feel happy. '

'.
s il Adrenaline
LL When you are scared, your
L] L]
body releases a hormone
e O called adrenaline. It tells
® the heart and other body
o parts to work harder so
* . that you can run away.
®
@
. Spiders often
make people
feel scared.

Doing exercise such as sports.




Skin bacteria A%

There are
Many types of tiny living things called around 1,000

bacteria live on our skin. They form a different types of
community to help keep us healthy. They bacteria living on
make sure the skin is protected against your skin!
invasion by harmful bugs. Different parts

of the skin are suited to different bacteria.

Q‘(\\,\ococcus epider,h .
s

Forearm

Micrococci are really tough. They are happy to live in
dry conditions, like on your forearm. They also like a
lot of salt! This makes the skin a good home for them.

Hands
Bacteria are found all over the body and
especially on the hands. They help keep the
skin healthy. Bacteria that permanently live on
the skin are called resident bacteria. Bacteria
that visit the skin are called transient.
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Keeping clean
Being clean helps us
stay healthy. We pick
up bacteria throughout
the day. There are some
basic things you can do
to keep clean so that
nasty bacteria don’t
make their home on
your body.

Wash your hands after Have a shower or bath Brush your teeth
going to the bathroom. every day. twice a day.

\ J

Nose

Lots of good bacteria live in the nose. They protect
against invasion by bad bacteria. Staphylococcus
aureus lives in the nose. It can cause nasty diseases
in the lungs if it takes over the good bacteria.

Armpit

Sweat glands under the armpit make sticky sweat,
which acts as food for bacteria. When you reach
your teens, your sweat starts to smell. It's the
bacteria that munches on the sweat that makes

it smelly!




Size: Ten times thinner than a sheet of paper.

» How you get infected: Eating food that
has gone bad or not been cooked properly.

» Symptoms: Stomach cramps, runny poop,
high temperature, and feeling generally unwell.

» Treatment: Drink lots of water and
rest at home.

» How to avoid it: Wash hands regularly
with soap and water, especially after using
the bathroom.

Antibiotics

Antibiotics enter the bacteria

to stop it from working correctly.
This causes the bacteria to die.
Antibiotics only work if the
infection is caused by bacteria.

Each antibiotic kills
different bacteria.

Around a
spoonful of liquid
antibiotics is

needed at a time.

1
1

Superbugs are bacteria
that can no longer be
killed by antibiotics.

Bacteria...

An infection is when tiny living things
called pathogens invade the body to
upset it. Pathogens can be bacteria
or viruses. They work in different
ways to make us sick. A

Some bacteria
have tails to
help them
move around.




oY virus?

The pathogens try to take over the body.
They produce poisons to kill the body’s

cells. Our bodies fight back. This
battle makes us feel really sick.

Viruses infect the
body cell and
change the way
it works.

Virus
Viruses must get
inside a cell before
they can start working.
Once inside, they multiply
and change the cell. This
causes us to be sick.

» Size: Three million times smaller than
I adrop of water.

» How you get infected: By breathing it in
the air, usually after someone has sneezed.

» Symptoms: High temperature, cough,
tiredness, runny nose, and achy body.

I
I
i
1
1
1
I
: » Treatment: Drink plenty of water and rest.
: Keep eating healthy food.

I

1

1

i
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» How to avoid it: Cough or sneeze into a
tissue and then throw it away. Wash your
hands regularly.

Vaccines

These are injected into the body
to stop viruses from living inside
us. Vaccines contain a small
amount of the virus, but not
enough to cause problems.

o
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The body finds the vaccine’s virus
and starts to fight it. The body
produces memory cells.

Y
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If the same virus invades the body
again, the memory cells kill it
off quickly.




Exercise

These get bigger
so heat can escape.

Exercise is good for the whole body.
It keeps the organs working correctly.
It makes bones and muscles stronger.
It also makes you feel happier. We
were built to move around a lot,
rather than sit down for hours.
Exercise has lots of effects

on the body!

Lungs
More oxygen
from the air is
needed by

the body.

Drink water

You sweat out water so
remember to replace it!

Respiratory system
You breathe harder and
faster when you exercise.
The lungs work hard to get
oxygen to your organs and
to remove carbon dioxide
from them.
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'REALLY?

Your heart speeds up

when you exercise to

1 |
B 4 Sweat v l pump blood around !
| hes

Sweat glands in the

the body faster. J

( skin produce sweat Y et e e
‘ when exercising. This 4‘ ' "
cools you down and '
4_‘-"“ keeps the body ‘

temperature normal. b

4

- \ Sweat gland

Sweat is a mixture
of salt and water.

Fuel from fat
Fat is stored underneath the
skin and around the organs.

It’s broken down to make
energy to provide fuel for the
muscle cells, and other body
organs, when we exercise.

Fat cell
Some fat is
good in order
to make energy.

Athletic muscles
Sporty athletes

have large
muscles.




Arm
3D machines can scan
an arm and print a

new one using special
material. The printers
can add real body cells
to the arm!

Hip

If the hip joint breaks,
doctors take out the
broken parts and
replace them with
metal. Lots of people
have metal hip joints.

H- . L™ <
P replaceme®

Superhuman

Scientists can make artificial body parts
to replace parts that are missing or not
working. These look and work like the
real thing. Some manmade limbs

can even be controlled by

the brain!

Knee bones rub together
alot and can wear down,
causing pain. The bones
can be replaced with a
metal joint. This takes

the pain away.

o s W
"eplacement



Ear
If the inner ear doesn’t
work correctly, sounds
can’t be heard. Ear
implants are electronic
devices that do the
work of the inner ear.

Skin

Scientists can make skin
to cover bad burns. This
helps the body heal more
quickly and the person

recovers faster.

Arteries (tubes) carrying
blood from the heart to
other body parts can get
blocked. A stent is placed
in the artery to unblock it
and hold it open.

. Leg
L Some artificial legs are
robotic and can move
electronically. Some
bionic legs are controlled
by your brain.




Human body
facts and figures

The human body is more complex than our

entire planet! Here are some amazing facts Gastric juice
about your body, and what it can do. released by the
stomach is so
acidicit can
dissolve

__r‘ di’fr_ metal

= -

Brains are about

L}
75 percent ‘
water!
Bone is &Gooey gastric juice
A3 six times Stronger helps to kill germs
. \w.. ) and digest food.

. o\ than the same weight

e of steel!

250

MILLION

A single drop of blood
(60 km) contains around 250 million
The total length of nerves red blood cells, and 275,000

in the body is 37 miles (60 km). white blood cells!




You breathe out enough air in one
day to inflate around
3,750 balloons!

There is enough iron in your

body

1in (2.5 cm) long.

to make a nail about

===

I ——

Your nose can detect up to

one trillion

different smells.

10,000,

- You blink your eyelids around
10,000 times a day, shutting
out dust to help keep your eyes
squeaky clean.




. Glossary

Here are the meanings of some words
that are useful for you to know when

learning all about the human body.

acid Liquid that can dissolve

things

artery Tube that carries
blood around the body from

the heart

bacteria Tiny living things
that can live on the skin and

inside the body

blood Liquid that carries

cells with different jobs

blood vessel Tube that
carries blood around

the body

bone Part of the structure of
the body that gives support

and protects organs

bowels Another word for

intestines, these organs take
nutrients from food for the
body to use and get rid
of waste

AR R AR AR AR AR R AR AR R R R R R RER Rl R R LR ER R R Rl LR Rl EER N

brain Control center of the
body that tells it what to do
and figures out what we
sense and how we feel

breathing Taking in oxygen
to keep the body’s cells
working

carbon dioxide Gas made by :

body cells that can’t be used
by the body

cartilage Soft material used
in the structure of the body

cell Tiny parts of the body
that carry out different jobs,
such as fighting infection

Organs used
in breathing

- digestion Process of
: breaking down food
: to be used by the body

disease Problem that means
the body can’t function well

DNA Chemical that genes are
made of

- doctor Person trained to heal

people who are sick or injured

electrical connection Things
connected by a type of energy
called electricity

. energy Force that allows

things to keep working

environment Things around
us or inside us

fat Material in the body used
to store energy

genes Sections of DNA that
carry instructions for how

the body looks

germs Bacteria or viruses

glands Parts of the body that
make different chemicals

. healthy Working well

" heart Organ that pumps

> blood around the body



hormone Chemical
messenger that tells
the body what to do

immune system Parts of the
body that work together to
fight infection

infection Virus or a type of
bacteria that gets inside the
body and causes harm

injection Using a needle to
transfer liquid such as a
vaccine into someone’s body

ligament Material that
holds bones together

medicine Liquid or pill used
to fix the body if it isn’t
working well

memory Something from
the past that is kept inside
the mind

muscle Material in the body
that contracts (shortens) to
allow movement

nerve “Wire” that carries
information between the
brain and body

neurone Brain cell

nucleus Part of the cell
that tells it what to do

organ Part of the body
made of tissue that does
a particular job, such as
the heart

oxygen Gas that allows
every part of the body to
keep working

process Series of actions
that are carried out to do
a job, such as breathing

protein Part of a cell that
affects how the cell does

its job, or a type of food that
helps build a healthy body

receptor Part of the body
that picks up information

respiratory To do with
breathing

sense Information that tells
us about our environment,
such as sight

sensor Part of the body that
picks up information from
the surroundings

sensory Involving a sense,
such as hearing

skeleton Structure of bones
that make up the body

skin Organ that covers
the body
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DNA is found in
all body cells.
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spine Column of bones in the
back protecting the spinal
cord

structure Something usually
made up of different parts

surgery Repairing
something inside a patient
that isn’t working correctly

system Body parts that
work together to perform
ajob, such as digestion

tissue Material in the body
made up of similar cells

uterus Part of the female
body where babies grow

vaccine Injection that
teaches the body how to fight
an infection

vein Tube that carries blood
from the body to the heart

virus Tiny thing from
outside the body that invades
the body’s cells




acid 19, 31, 34, 58, 60
adrenaline 49

alveoli 22

antibiotics 52
antigens 24

arteries 21, 57, 60
artificial legs 57
asthma 22

atria 20

B

babies 6, 11

baby teeth 35

bacteria 25, 26-27, 34,
50-51, 52, 60

balance 41, 45

bionic limbs 57

blood 8, 20-21, 22, 24-25,
58, 60

blood clots 28, 29

blood vessels 11, 20-21, 24,
29, 54, 60

body clock 36-37

bone marrow 8

bones 4, 6-11, 28, 54, 55,
58, 60

bowels 4, 19, 60

brain 4, 10, 11, 12-15, 19,
29, 36, 44, 47, 48, 58, 60

breathing 22-23, 59, 60

bronchi 23

C

carbohydrates 33

carbon dioxide 20, 22, 24,
25,60

Index

cartilage 8, 60

cells 4, 5,12, 22, 26,27, 38,
60

children 6, 11, 35, 46

cholesterol 32

chromosomes 38

cochlea 45

color blindness 43

cornea 42

cranium 11

D

digestive system 5, 30-31, 60

diseases 53, 60
DNA 38, 60
doctors 30, 60

E

ears 11,12, 40, 44-45, 57
ear canal 45

eardrum 45

electrical connections 12, 14,

19, 60
embryo 6
emotions 48-49
enamel 34, 35
energy 32, 55, 60
environment 36, 60
esophagus 31
exercise 54-55

eyes 11,13, 38, 39, 41, 42-43,

59

F

fat 32, 33, 55, 60
feelings 48-49
fetus 6

fiber 30, 33

food 30-33, 41, 46
freckles 38, 39
frontal lobe 12,13

G

genes 38-39, 60

germs 26-27, 52-53, 60
glands 51, 60

glasses 43

growth 6-7

gums 34

H

hair 38

hands 7, 50

healing 28-29

hearing 11, 12, 44-45, 57

heart 4, 13,17, 20-21, 54,
55,57, 59, 60

hip replacements 56

hormones 7, 36, 37, 49, 60

I

immune system 26-27, 61
incisors 35

infections 52-53, 61
injections 53, 61
intestines 16, 30-31, 60
iris 42, 43

J
jaw 10, 11
joints 9

K
kidneys 4, 19
knee 7, 56



L

larynx 23

legs 7,16-17, 57
lens 42

ligaments 9, 61
liver 4,19

lungs 19, 22-23, 54

M

medicine 61

melatonin 37

membrane, cell 5

memory 12, 61

molars 35

motor cortex 13

mouth 31, 35

movement 13, 14, 54-55

muscles 4, 8,13, 14, 16-17,
43,54, 55,61

N

nerves 11, 14-15, 42, 45, 58,
61

nervous system 14-15

neurones 29, 61

neurotransmitters 14

nose 19, 23,41, 46,47, 51, 59

nucleus, cell 5, 61

(0]

organ systems 5

organs 4, 18-19, 54, 61

oxygen 20, 22, 24, 25, 54,
60, 61

P

pain 15,41
pancreas 19
pathogens 52-53
pill cameras 30
plasma 24

platelets 25

poop 30, 33
premolars 35
pressure receptors 40
processes 61
proteins 24, 33, 61

R

receptors 15, 40, 42, 61

red blood cells 8, 22, 24, 25, 58

respiratory system 22-23,
54,61

retina 42

S

saliva 34

seeing 13, 41, 42-43

senses 13, 40-47, 61

sensory receptors 15, 40, 61

skeleton 8-9, 61

skin 4, 18, 29, 50-51, 57, 61

skull 10-11

sleep 29, 36, 37

smell, sense of 13, 41, 46-47,
59

spatial awareness 12

spinal cord 8, 13, 14

spine 8, 61

stents 57
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