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Spot the Little Brainwaves!

The Little Brainwaves are little people with big ideas. With their help, this
fascinating book takes an extremely informative look at how the amazing human
body works. Look out for the colorful characters below:

’ )
Mr. Brainy Mop & Bop, the clean-up twins Baby Bert  Dr. Dave

Yeett

Mr. Strong ~ Naughty Ned Sleepy Steve  Hidden Harry Brianwayve




WHAT MAKES Us DIFFERENT?
Blue eyes? Brown skin? Blond hair?
_g Numerous combinations of skin and eye
-, color, of body shape, and of the way
our facial features are set gll help to
make Us unique.

Human body facts

* More than six billion human beings share
planet Earth.

* More than 6,500 languages are spoken
throughout the world.

* Certain features, such as sKin color or eye
color, are inherited from your parents.

* Two-thirds of the human body is made up
of water.

* Almost half of the cells in the human body
are blood cells.
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WHAT MAKES YOU YOU?
ral things make you different from

o pattern

everyone else, from a unique

i - t< to patterns in your iris.
of fingerprints to P g

r .
These things are determined by

called DNA. Everyone's DNAis uniqu’e to
them—it's what gives each persons
body instructions on ow to be.

JUST ANOTHER ANIMAL?
We are all mammals whe need to
breathe air and eqt food to noursh
our bodiies and get energy. Like other
mammals, human babjes suckle mjlk
What sets us apart from other

animals is our level of intelligence,

BODY SYSTEMs
The body can be divided into a series
of systems, each of which has a
specific job to do. These systems
don't work alone—they work together.
If they all work correctly, then the
body is Kept healthy.




BUILDING BLOCKS

join up ds molecules, which form our

Our bodies are made up of cells:
e cells, blood cells, and a

ether to build our
scles and

Atoms
body's cells.
sat cells, sKin cells, nerv
lot more! The cells come tog
tlesh and blood and bones and mu
tissues. Your body has billions of cells, all
working together to make you Who you dre.

Lung tissue with
blood vessel

7N
Human cell
Showing its
nucleus, the
cell's control
center.

FROM TIssuUEs 1o ORGANS
Groups of similar cells are collected
together to form tissve Fat is a tissue
('15 is muscle. Two or more types of |
JCISSU'G form each of your organs. An
organ is a part of your body that has g
specific job to do. Your skin is an organ
and your heart, and your liver. You're a’

little |

iKe a giant jigsaw puzzlel



Oells, tissues, & organs

Each of the billions of
cells in your body needs
food and oxygen to Keep

it working.

WHAT DO ORGANs DO?
Organs Keep you dljve Different
organs perform different Jife

processes. They also work together
to make up systems. For example,

your pharynx, larynx, tracheaq,
bronchi, and lungs make Up your
respiratory system.

)

THE
RESPIRATORY
SYSTEM

About 200 cells would  —
fit on a period.

RED BLOOD [
CELLS

A LOOK AT CELLS
Ditterent cells are shaped differently,
and they do different jobs. Nerve cells

are long and gangly. Fat cells are plump.
Red blood cells are doughnut shaped.
Most cells have a control center, called a
aucleus, that tells the cell what it should
be doing. (Red blood cells don't have this.)
There are dlso lots of tiny structures in a

k cell that make it work.
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Ball-and-
socket joint

Synovial fluid

A BALL AND WHAT?
A hip joint is a ball-and-socket
joint, and it provides a lot of
movement. You also have
ball-and-socket joints in

L your shoulders. ‘J

It would be impossible to

KEEP THEM LUBRICATEDI
If a' door hinge squeaks, it helps'
to ?l/ it. Similarly, joints dre Kept
moist with a specig| fluid (calleq

synovial fluid) that hef
ps ihem N A

to move freely,

do anything if your
skeleton didn't have joints!



Al joined up

4
JUST LIKE A DOOR!

A Knee joint has a hinge. It means your
leg can bend in the middle, but can't
swing sideways. It's like a hinged
door—it only works one way. You also
have hinge joints in your elbows and in

L your fingers and toes.

LIGAMENTS

JUST LIKE A JIGSAW
Believe it or not, your skull is made up
of 22 sepdrate bones, which have joints.
But these joints fit together tightly and
don't move (aside from the lower jaw

bone, which has to move to allow you to
eat!). skull joints are called “sutures.”

The ankle bones dre
held together securely
by ligaments.

The shoulder is one of
the most moveable

joints in the bodly.
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READY FOR ACTION
Some muscles work without you putting
any thought into how the work happens. Your
heart muscle beats whether you are awake
or asleep. Other muscles work because you
decide to do something—you choose to pick
up a bag or to go for a swim.

The tongue contains
about 16 muscles.

ﬁ\' What do they look like?

Smooth muscle is short with pointed
ends. This muscle pushes food through
your intestines; it is also found elsewhere.

Heart (or “cardiac™) muscle is striped.
It contracts (or tightens) to squeeze
blood around your body.

SkKeletal muscles are long. These
muscles pull on your bones to make

you move your limbs.




Mighty muscles

TO STRAIGHTEN TO BEND YOUR ARM...
YOUR ARM...

.. the triceps

contracts...
.. the biceps

contracts...

HOW DO THEY WORK? W
A skeletal muscle works when the
brain tells it to by contracting (it gets

nd the triceps
T e shorter and fatter) and that makes it

laxes.
and the biceps remes

relaxes.

& biceps bends your arm, while yo

ur
triceps straightens it. J

About 650 skeletal
muscles are wrapped

around your bones.

Y

A

| LET's GET WAR
" * Skeletal muscles mdl
when they. work. That's wh!
to warm upqﬂ'ckly when r
cycling, even if the weather

HELD IN PLACE |
Muscles are attached to bones \rf\‘th

cordlike tissves called tendons—just
nts are attached to each other

like joi
with ligaments.




How we think

. .
How do you think, learn, feel, remember, see,

: and plan out what you
want to do? You use your brain, a spongy mass of tissue made up of

urons.

RIGHT
HEMISPHERE

billions of nerve cells called ne

LEFT
HEMISPHERE

1)

IN CONTROL

The brain's control center is .the

cerebrum, d ¢olded mass of tissue
that is divided into two linked halves.
Eqch halt, or hemisphere, controls the
opposite halt of the body, but the
two “talk” to each other.

Controls the right-hand side
of your body. It deals with
language and math.

Controls the
left-hand side
of your body. It
deals with art

and music.

RIGHT BRAIN

DO TH1s! DO THAT! i
The outer layer of the CerfEbwmll@we ou
J) 1ex) i diided into areas that 70 7
cortex o There are sensory
BACK o e\ / to do certain things. ed (from
4‘ | —— where messages Are rece
" - _-,._-.3".'. - -:‘g'// ’ " areds ch ds the SKin\), there are mOtO\:)
/ | _ laces sV €),
The cerebellum helps ' ' f k .‘/4 { l P g (Wh'\ ch order your muscles fo mov
with coordination » areas qssOCiGtiOﬂ areds (Where
and movement. and there dre .t ted)
information 1S interpreted).




How we think

The brain’s cells are
called neurons.

N

e
A

%

Messages enter
the neuron from
other cells along

the dendrites.

The brain
contains more
than 100
billion neurons
just like these.

ELECTRICITY!

The nerve cells (neurons) that make
up the brain transfer information
from cell to cell as electrical signals.
It's like a constant spark of

connection in an electrical circuit, but
one in which the switch is always on,
even when you are asleep.

SIGHT

TOUCH

USING OUR sENsEs
Our senses dll rely on nerve cells to pass
messages to and from the brain. Nerye
cells are at work here: for example,
they are making the muscles in the girl's
hands and arms move together to grip
the fruit so that she can eqt it

iﬁ?ﬂllﬂgé?
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F THE HEART

sides, eqch of which

' > lar
ventricl ger
‘ A ri M€ and an ypper atriu

Heart facts

* When resting, a child's heart beats
about 85 times a minute.

* The heart is tilted slightly toward
the left side of the bodly.

* Heart muscle has its own supply of
blood to bring it nutrients and oxygen.

:

Why does a child's
heart beat faster
than an adult's?




\

eart is ab ! - b

o cen TSN PULLING ON THE
HEARTSTRINGS

Bl Tough cords called heartstrings hold
‘ down the heart valves between the

N ventricles and the atria. When the

: ventricles squeeze in, the heartstrings
’ stop these valves from turning inside out.

| Aorta—the \
A\ body’s largest
1\ blood vessel.

To the
right lung.

Keep on pumping!
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IT's A MIXTURE!

What goes into blood? Just over half is
made up of a watery liquid cdlled plasma.
Just under half is made up of doughnut-

shaped red blood cells. Less then one

percent is composed of white cells and

WHITE CELLS

infections. There

White blood cells fight e

' I b
are di?ferent t\/PQS of white cé Sd'%erent
they are needed to (J'ttOCK the ai
ey

types of germs that want to invade the
" human body.




B[OOd CeHs

RED CELLS

nd oxygen o and
ur body. Each of these

e about 120 days 50 your

antly making more.

Red cells carty food @

from organs \
cells only lives for
body is const:

Platelets (they help
create a clot).

13 Sticky fibers (called
fibrin strands).




Eyelashes help to

prevent dust from >~
reaching the eye.

PROTECTION
Your eyes rest in a bony eye socket,
which protects them from harm. They
are adlso protected by eyelids, which
act like vertical windshield wipers.

The eyeball is moved
by six muscles.

The iris has
relaxed, making
the pupil larger.

The iris has
contracted, making
the pupil smaller.




LooK into my eyes!

THAT'S A LITTLE BLURRY!
The shape of your eyeball affects your
sight. Your lens should form a sharp

If you dre nedrsighted, it ) \
medns that light is focused N

image at the back of your eye where

your retind is located. If your eyeball in front of the retina.

is too long or too short, you may need

to wear 9‘05565. If you are farsighted, it
medns that light is y B
focused behind the retina. & £

AL U

hind the eyeball, the optic
ve takes signals from the
o the brain, where they
A are interpreted ds images.

edrs dre washed into the
duct at the bottom

X corner of edch eye,

hich makes you sniff

® " when you cry.
4 !

E RETINA?

h’e back of your eyeball and

Jacked with light receptors. T\t\ere are
“cones, which work best i bright light. T;\ey
¥ -o;ide color vision. There are also ro sd

I .i‘ch' work best in dim ligﬁht. They proviae

black-and-white Images.

a
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Semicircular canals in the
The ear flap, or inner ear help with balance.
pinna, never stops
growing (although it

lowly).
grows very slowly) The middle ear contains

three tiny bones.

The pinnd’s shape
helps to funnel /#
sound. into the /* ;

ear candl. /

Eardrum

ZONE ONE
irst, the Little Brainwaves \t,lrave‘lll down.
" the ear candl. This is protectéb_{ by gtick;
edr wax, which helps Keep dust and dirt out.
(It also helps to deter insects from: _Icravgﬁng
into your earsl) There dre about 4,000 wax
glands in an ear and they produce a lot of
wax. Flakes are constantly clumping

\ together and falling out.

The tiny stapes
rests against the

Wax collects in the ear
canal before falling out,
taking with it all the dust

A A
and dirt it has trapped. ‘ YN

oval window.




Hear, hear!

=
PUTTING IT TOGETHER
Sounds create vibrations in the air around us.
These vibrations dre picked up by the eardrum,
which acts just like a drum’s surface when it is
tapped. Its ripples move the tiny bones in the
middle ear, which in turn push against the oval
window and vibrate the fluid in the inner ear. Tiny
hairs in the cochlea pick up movements in the
liquid around them. These are sent as signals to

Lyour brain, which interprets them as sounds.

ZONE TWO .
e air-filled middle section, the

enter th )
Tiitﬂe Brainwaves have to pass throvd

the eardrum. The middle sef:tion COEZ(;\NS
the three smallest bones 11 \/-OTFS) t Q{e
QCOllectively known ds ﬂ?e ossicle D -
malleus (hammer), the \riwcu$ (anvil),

the stapes (stirrup).

THE
O3SSICLES

The cochlea is a
spiral-shaped tube.

AN

YOU sPIN ME ROUND
Your ears help you to balance. Spin around
and it causes the fluid in the semicircular
canals to spin. Small hair cells in these
\ ' detect head movements, and the spinning
fluid makes you feel dizzy! The fluid
continues to spin after you stop, which
Keeps you feeling dizzy.

AN
\ ‘_;J/ \.

. ZONE THREE
Finally, the Little Brainwaves crawl
through the oval window and reach the
inner ear. This zone is filled with fluid
and is where the cochlea (the hearing
part of your ear) and balance
sensors dre located.

vE

r




When you breathe in,

e molecules from the air

e enter e
o4

Human beings need to
through the nose &

o o
breathe air containing oxygen,

nd mouth. As you bre

are aware of different sm

N

Some smells are more
concentrated than others,

ak "’". things smell
 stinky cheese.

T

athe in through you
ells. So how does it work?

which is taken in
r nose, you

There dre tiny hairs
called cilia at the top

of your nose.




A A

I SMELL LUNCH!
Inside your nose are smell receptors. -
These cells respond when molecules in A
Al

the air you breathe in dissolve in

Molecules dissolve in
mucus that coats the /

/"}‘:‘
' AN

top of the nose.

The brain identifies
the messages as
a “smell.”

mucus, sending messages to be read
by the brain. If you have a cold, the

higher levels of mucus in your nose

means that you
won't be able

to smell.

e

' &
‘f;_:‘,f-; &
"N

"~

e

' -

€, WORKING AS A TEAM
": ‘< ; '-7 W Your sense of smell works closely with

your

senge of taste, but your sense of smell is
in charge. 1t's thought that 80 percent of

taste results from the smell of what we
—just hold your nose to see how
ense of taste!

Smell )
receptor are edtlﬂg

it affects your S

A
.\ Smell facts

* You can tell the difference between
about 10,000 different smells.

* A bloodhound's sense of smell is 1,000

times better than a human’s.

* The smelliest stuff in the world,

Q mercaptan, is found in skunK's spray.

™~

There's a definite

stink around here!




COLD ATTACK!
A cold causes you to sneeze. So what's
happening? Well, the viruses responsible 4
enter the nose and attack the cells that SxuJ_

increased production of mucus. The
irritation causes you to sneeze to try and
blow the mucus-trapped viruses out.

v

'The common cold can be

¥ caused by one of more than
200 viruses. Learn more
about viryses gn page 56.




The big sneeze

UNDER ATTACK!

In addition to sneezing to get rid of an irritant,
such as pepper, somMe people sneeze because

of an dllergy—this happens when their
ot @ chemical reaction.

he right) can cause
terers sneeze. Dust

immune systems set
Pollen grains (shown on t
hay fever, which makes su
mite poop (see below) may cause allergic
reactions for some people, ds can grass, pet
hair, and certain foods.

OH
L0 N(I), IT's TOO BRIGHT!
} people sneeze if they ar .
xposed to a bright e
sneezing.

' ’ Y
light. Tt's called photic

(Photic is
~_ Phot; o another word for |;
. Photic sneezin g is inherited < .For light.)
Your parents sneezes in br{'ght If one of
may do the same.

light, you




Are lips made No! They don't have the protective

— \& : of sKin? outer covering and they don't have

[
HIDDEN MUSCLES

You may not Know it, but lips have muscles. This
helps move food and fluids into your mouth and
Keep them there (in addition to helping you to
speakKl). Lips are also sensitive to touch—that's
a good thing, since they help to warn you if
something is too hot or too cold.

sweat or oil glands. Or hair!

Your tongue is also
made of muscles, but
whether or not you can
roll it like this depends
on if you have inherited

the ability to do so

from your parents.

Taste sensations!

People can detect sweet, sour; salty, bitter,
and umami (a savory taste) flavors.
Taste receptors for dll of these are

scattered around the tongue.

Human beings have the most varied diet of

any animal. From grubs and insects to
vegetables and meat, different foods are
popular with different cultures.

I ¢ LD




DIGESTION BEGINS...
.. when your teeth chop and saliva lubricates
the food to make it into a slippery ball
(called a bolus). Both of these things make
the food easier to swallow. Around | pint

(I liter) of saliva is released into your

Tastebuds are surrounded by
papillae. These are the tiny
buds you can see if you look at
your tongue in a mirror.

G00D 1O GO!
On the surface of your tongue there dre
about 10,000 tastebuds (adults have
fewer). Messages from these, combined
with messages from smell receptors in
your nose, tell your brain whether or not

a food is good enough to swallow.

_




MY TWO FRONT TEETH
The front teeth are used for cutting
up food. The front two baby teeth
at the bottom usudlly fall out first,
followed by the front two at the
top. Watch out for the gap!

ont teeth replaces the baby
b, The cese new teth sty with you




Toothy tale
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Teeth i

Epiglottis

Throat

What's the &)
hardest substance R
in your body? Enamel
Enamell
o
EAT UPI
Teeth chew food into an edsy-to-

swallow sludge. The tongue pushes it

to the throat Where it's swqll

| owed
down into the stomach. A flap of

tough cartilage (the epiglottis)
covers the windpipe to stop food
from going into the lungs,
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THE ROOT OF 1T
A tooth's root is twice ds long
as the tooth! The reason teeth
are white is that they are
ed with @ hard substance

called enamel.

cover

4
THE MOLAR

This tooth is called a molar. or “cheek
tooth.” Children have eight molars—two on
each side of both the upper and lower
jaws (at the back). They are used for
chewing, crushing, and grinding food.

SR \-_/

?

. When in your gum, a molar has a
3 long root. But when a baby tooth falls
out naturally, the root is reabsorbed
/b ™~ before it falls out by the adult tooth
/ waiting to take its place below.
That's why it falls out so easily.
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READY TO EXPAND!
The stomach's walls are full of folds
called rugae. This means the
stomach can expand from holding
less than a cupful of fluid to taking
in around 4 quarts (4 liters)!

<Y \7

Pyloric sphincter

MOVING ON

Chyme leaves the stomach when it is

squirted through d ring of muscle called [
the pyloric sphincter and into the %
duodenum. The duodenum s the first i Ty o ._
part of the small intestine. : & ‘T y N




Digestion: the stomach

This picture shows a cross- Gastric pit,
section of the stomach lining where acid Stomach
and the mucus-producing cells. is released. cavity

N\

Mucus is produced
in these cells.

g.

Blood vessel

e
ACID HERE, MUCUS THERE

A powerful acid is released into the
stomach through millions of gastric pits
to aid in breaking down the food. This
acid is powerful enough to strip paint
or dissolve bone. Mucus is also
released to protect the stomach

from its own acid. /

WHAT'S THAT NOISE?
A tummy rumbles if you haven't eaten for
a while and it is empty because it begins
to churn. The gases and small amounts of
acids it does contain will then make a

rumbling noise.

The stomach’s walls
are heavily folded.




At the liver factory

Your liver is situated at the top of your abdomen, just above yo
stomach. Just behind your stomach nestles your pancreas. The live
body’s largest internal organ and it is well supplied with blood. So whar <
does it actually do? J

ur
r is the

&N

EREETEEES ?

/7
2
A

WHAT DO THEY po»
Your liver and pancreas are
important parts of your
digestive system. You can
compare the liver to g factory,
Where goods enter. gre sorted, and
stored or leave for their correct
destinations. In g similar way, the
liver processes the nutrients that

% JLTHE GALL BLADDER
This is where bile juice is store.d
gtter it has been made by the liver.

Juices from the

Rile is released into the duodenum lver, gallbladder, Q g have been taken out of the fooq you
| tomach and and pancreds eat and also cleans the blood of
as {’ood leaves the s ; all drain into POfSODOUs Chem{cal

fat. the duodenum. N =
helps to break down £




LIVER LOBULES
A closer look at the liver shows it
is made up of about 100,000 lobules,
which are mostly hexagonal in shape.
Each lobule is made up of lots of
individual cells.

Central vein

LOOKING CLOSER
This hugely magnified image
shows a cross-section of d liver
lobule. Each lobule has a central
vein that runs through its middle.

Liver lobule

Functions of a liver

*Stores vitamins circulatory system.
and minerals. *Controls amount of fats
*Processes absorbed and glucose in the blood.
nutrients from food.  *Stores glucose for

THE PANCREAS
The pancredas makes and releases a
juice that helps to break down fats,
proteins, and carbohydrates. It also
releases a chemical that controls the

. *Filters all blood later release.
sugar levels in your blood. _ _
? from the intestines  *Cleans the blood of
F . so that bad things  poisonous chemicals.
& absorbed by mistake *Helps get rid
’ don't enter the of bacteria.

The liver is thought / ~ .
to perform more l

than 500 tasks!
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ONE AND TWO
The sKin has two main layers: the
thin outer epidermis and an inner,
thicker dermis. Below these
is a layer of fat.




Outer surface A
¥ e
| of skin, magnified g

TUST BELOW THE SURFACE

This is where you'll find sweat and oil

nds, nerve and sensory endings,

gla -
hair follicles (in some parts of l‘the J‘
ich blood supply- . q
bodly), and d rich b q
i I \// i)
A
™ {"

A

There are no hair or oil glands
on the palms of the hands or
the soles of the feet.

A NEw COAT
VETy minute we lose thousands of dead

sKin cells from the surface of our skin

However the skin is al
re;new{ng itself. New cells gre Continually
being made at the bqse of the epidermis
and makKing their Way to the surface

S0 COnstantly

AN UNEXPECTED HOME
Your sKin is home to millions of bacteria.
Most are not harmful—in fact, they actually
prevent harmful bacterid from settling the’re.
However, they can infect a cut in the sKin's
surface. This magnified image shows d colony
of a usudlly harmless bacteria that cornmonly
lves on the skin's surface, but these bacteria
could cause infection in broken sKin.




Hair

Millions of hairs cover almost every pa
dead cells that grow from hair follicl

€S, W

p of

rt of your body. Hair is made u
rface.

hich are tiny pits in the skins su

Fach hair continues to gr

, THIN, BUT TOUGH
The outer layer of a strand of hair s
Covered with overlapping cells. These
surround an inner core of g tough
substance called Keratin—the same
material that your nails are made of

e

™~

&

88 lce have legs

-

désigned to climg to the
hair shaft. They lay eggs
« at the base of the hair.

A magiﬂ‘
picture of the hair
Clearly shows its

Sometim SPLIT ENDS

the o €s q h(fur shaft cqn spl
. and this spl

Way up the hair h

remedy s to o

. it at
it can Work its
aft. The only

m the hair




This cross-section of skin
shows a hair follicle.

COLD DEFENSE
Each hair has its own tiny muscle!
The erector muscle pulls the hair 1 usdes =g
upright when you are cold, which - ' T e e /
helps to trap a layer of air around <

= follicle =
your body to Keep you warm. %

About 80 to 100 hairs full
out of your head every

day, but they are ‘ :
/ constantly being replaced. =

-

tie
(]
A head louse can lay / )

up to 0 eggs a day.

*Srg ' o B Empty egg cases are
rom g oy, &5 '9ht hajp grow, .- called nits.
olicle curly 4. 2
an o "2 Ko)
I Wayy o, flat val




take air into the two lungs.

which end in air
e network of tu

whol
like an upside-down tree.

kg

Cartilage
ring

Lung facts

* Blood reaches the lungs low on
oxygen. Having collected oxygen, it
begins another circuit of the bodly.

I CAN SEE MY BREATH!
Breathe out on a cold day and you'll see
a mist. Puf onto a mirror and you'll see
the glass mist over. You're seeing the

water that's in your breath, which
changes from a vapor to a liquid when
it passes from your warm body to

something cold.

* At rest, you will breathe in and out
between 16 and 20 times each minute.

* Newborn babies breathe much faster.




*._,:,—j_i—" Breathe n

ALVEOLI

Windpipe
(trached)

The thin-walled, air-filled
sacs dre encdsed in a net of

tiny blood vessels for fast

gas exchange.

Thin-walled
air sac

¥

- 5 ’
- . — =
_ay A
T "l‘ T \ .
i ) >

Sy

NG B EEE gl B

Mesh of tiny
blood vessels

N

WHAT ARE Alveo p, ©
These are tiny air b .
pz{s;:; through thejr walls and into the

o stream, Waste carbon dioide
qj:{sbout of the blood. into the alyeo;
X ack out through the tubes to ,

ave the bodly i the same way that
oxygen has entereq

99s. Oxygen

How many alveoli
are there in the
two lungs?

There are
300 million!




RACE TO THE EGG
Sperm are produced by a man. These
tiny cells have tails (they are the only
human cells that dof). They use the tails
to swim toward an egg cell. Usually only
one sperm will join with the egg to
fertilize it

”

WHAT HAPPENS NEXT?
Once fertilized, the €99 divides intol two
It does this in the firot 36 hours afterA
fertilization. A baby is on its way!

Just one sperm cell
will fertilize the egg.

The egg travels
down a fallopian tube
to the womb.

Sperm swim
to meet
the egg.

Egg released
from ovary.

Orne eqgq is released

each month from one

of two ovaries.




‘ MakKing a baby

The egg quickly
becomes a ball of
cells after it has

been fertilized. THE \TOURNEY h

HAS BEGUN
After three days, there are
!‘6 cells. The pqll of cells make
its Wy down ¢ tube called # )
fallopian type toward the j

uter
(the mother’s wome) Us

After about
20 weekKs, it is
~ possible to feel
the baby moving.

MAKE FOUR...

The two cells then divide to mc.lke
four, the four divide to make eight,
and so on. Each cell is full of
instructions about what the
baby will look like.

On arrival in the uterus, the ball of
cells will plant itself in the soft wall. It
is warm and this is where the baby
will develop over the next 40 weeks
before birth.




We all grow from a tiny egg, smaller than a pinhead. This egg develops into
a baby after fertilization inside the mother’s uterus (womb). At first, it is
called an embryo, then after eight weeks, a fetus. Let’s take a look at the

fetus and its development.

. ®
’ AT 4 WEEKS OLP »
By this stage, the embryo 1S ;K eo :
1/, in (10 mm) long. You €A mheort.
N head, back, and beating
y 1ts limbs are tiny buds.

-

.‘ parts are i
l'nnl'ngs_ _;4,"'

Fetus facts

* The fetus grows inside a sac filled with
liquid called amniotic fluid. The liquid
protects the fetus from Knocks and bumps.

* The fetus feeds through an umbilical
cord. One end is attached to its belly and
the other to its mother's blood supply
through a placenta. When the cord falls
off after birth, it leaves behind the
baby's belly button.




o’
AT 12 WEEKs OLD
Now about 5 in (I3 cm) long, the
fetus has eyelids, fingernails, and
toenails. It can open and
close its mouth.

egins to grow, it
ds d f._gil. This

N WEBBING
Until it is about Iy WeekKs old, g fetys has
webbed hands and feet, which means the

fingers and toes gre joined together by skin.

The digits separate gs the fetus develops.

ﬁ\i ?l ’A}w baby
7

AT 20 WEEKs oLD
At7in (17 cm) long, the fetus is
able to make faces anq suck its

thumb. It can hear noises and
recognizes its mother’s yojce.

AT 30 WEEKs OLD
The fetus is now 16 in (40 cm) long.
It can open and close its eyes and its
wrinkly sKin is smoothing out. Its
lungs are nearly mature enough for
it to live outside its mother.




UNDER THE MICROsCOPE
There are two main types of germ:
bacteria and viruses, Bacteria gre single-
celled living things and they come in dll
Kinds of shapes. Viruses are different.
They are tiny particles, much, much
smadller than bacteria and they invade
living cells—a virus cannot reproduce

without a host cell

k. ¥ __‘p S
v’ ?

i

‘&;L“-.

HELPFUL BACTERL; j
Many bacteria are helpful. Go

bacteria help digestion "m thzre
nes, while certain Kinds

e some foods

Ke
used to ma . ol
) and medicines. .@




DEFENSE!

Your body has an immune system to
fight infection. Part of this immune
system is your white blood cells. Some
white blood cells swallow up germs.
Others make chemicals called
antibodies that will stick to a germ to
prevent its attack.

lllnesses caused by'
bacteria and viruses

BACTERIA VIRUSES
*Boils *Common cold
*Sore throat *Measles
*Food poisoning *Chicken pox
*Impetigo *Cold sores
*Pneumonia *Flu

*Ear infections




WwW.
but the complete
f the amazing

Did you Kno

Vour body may be made up of microscopic cells,
Take a look at some O

package is an incredible machine.
facts that help t© make it O incredible.

”

5\ EEPY FACTS O,

1n total, about one-third of - -;-'._‘._ -

your life is spent cleeping: : N

\When asleep at night, you 3

il shigt position @boUt TOUCH SOMETHING, AND
y5 times. YOUR BRAIN 15 BUSY

SENSATION ONE-HUNDRETH
OF A sECOND LATER.

About 50,000
flakes of skin
drop off the
human body
edach minute.

YOU ARE A | |
TINY BI
MORNI T TALLER 1
SPINE GE PADs 1
SECOME A LTTTLE thTA;ZLéR "
DI

YOU TAK
E ABoy

B T 25
REATHS EAch DA\(:OO



RIGHT NOW, 75 PERCENT OF 7 FAR51C-I}HC1(;\: ot S
YOUR BLOOD 15 IN YOUR VEINS, Most peopedle =
~~20 PERCENT 15 IN YOUR ! ' a ngtzdk;?awoy.
ARTERIES, WHILE 5 PERCENT : :
IS5 IN YOUR CAPILLARIES.

¢. 420 BCE Time of Hippocrates, an ancient Greek doctor,
now Known as the “father of medicine.” He believed that g
person’s surroundings were responsible for disease.
(Before then, it was thought that magic caused disedse—
it was a punishment from the gods)

¢. 350 BCE Aristotle, an ancient Greek philosopher;
states that the heart is the organ of thinking and feeling.
We now Know these feelings come from the brain.

¢. 190 CE The worKings of the human body are
. described—mostly incorrectly—but the account is
vOU MUN CH YOUR WAY gRggGH — unchallenged until the 1500s.
ABOUT 1,100 | B ioso_:;E SAME ¢. 1500 Accurate drawings by Leonardo da Vinei show
FOOD A YEAR. THA KG)) the correct workings of the human body.
WEIGHT AS 20 (85 18 [%5

|
NINE YEAR OLDS: 1590 The microscope is invented. This has a huge

impact on the study of the human bodly.

1667 The first blood transfusion takes place, using
blood from a sheep.

1818 The first successful human-to-human
blood transfusion takes place.

1895 The first X-ray is made.




ARTERY: part of the network of
tubes that carry blood around the
body. Arteries carry blood away from
the heart.

ATRIUM: one of two chambers at the
top of the heart.

BLOOD VESSEL: one of the arteries,
veins, and capillaries that carry blood
around the body.

CAPILLARY: a microscopic blood
vessel through which blood reaches the
body's cells.

CARBON DIOXIDE: the waste gds
that humans breathe out.
CARTILAGE: a tough but flexible
material that together with bone
supports the body. Babies have more
cartilage than adults.

CELL: one of the body's basic

building blocKs.

CEREBRUM: folded mass of nerve
tissue that makes up the largest part
of the brain.

CILIA: tiny hairs at the top of

the nose.

CORTEX: The outer layer of the brain.

DIGESTION: the process of breaking
down food.

DNA: stands for deoxyribonucleic acid.
This molecule is found inside the
aucleus of a cell. Tt contains instructions
for how that cell works.

FECES: the solid waste that is
produced by digestion.

INTESTINE: the long tube through
which food passes in the process

of digestion.

IRIS: the colored part of the eye.
The iris controls the size of the pupil.
JOINT: the place where two or more
bones meet.

LIGAMENT: slightly flexible straps
that hold bones together.

MUCUS: a thick, slippery fluid. It is
produced in the mouth, nose, throat,

and intestines.

MUSCLE: a type of tissue. Most
muscles contract to cause movement.
NERVE: a bundle of fibers
through which instructions pass
between different areas and cells
in the body.




NEURON: one of billions of nerve cells
that make up the brain.
NUTRIENTS: the substances in food
that are useful to the body, such as
proteins, carbohydrates, and vitamins.
ORGAN: groups of tissues working
together to achieve a particular task.
(See Tissue)

OXYGEN: the gas that humans take
from air. It is needed by cells to
release energy.

PERISTALSIS: the action of muscles
pushing food through the intestines.
PINNA: the ear flap.

PLASMA: the part of blood that
remdins when the red and white cells
dare removed.

PORE: tiny holes in the skin through
which sweat passes.

PUPIL: the black circle in the middle
of the eye's iris. This is where light
enters the eye.

REFLEX: a response that happens
without the person having to

thinK about it (such as moving away
from pain).

RETINA: the surface lining the back
of the eye.

SALIVA: a liquid produced in the
mouth to help make food slippery

enough to swallow.

SENSES: the means by which humans
find out about the world around them.
The five senses are: hearing, sight,
smell, taste, and touch,

SPINAL CORD: a bundle of nerves
that runs inside the spine and enables
the brain to communicate with the
body—and vice versa.

SYNOVIAL FLUID: a fluid that keeps
joints moving smoothly.

SWEAT: a salty liquid that contains
waste products. It is released

through pores in the skin to help cool
down the bodly.

TENDON: a tough cord that ties
muscle to bone.

TISSUE: a group of similar cells that
worK together.

VEIN: part of the network of tubes
that carry blood around the body. Veins
carry blood toward the heart.
VENTRICLE: one of two

chambers at the bottom of the heart.
VERTEBRA: one of the bones that
make up the backbone.
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sweat 46, 47, 6l
synovial fluid 12, ol
systems 9

taste 3l, 34
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