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Bodies come in all shapes and sizes, but just what goes on
inside? We've got a team of tiny tour guides to take youo
on an amazing rollercoaster journey around your body.

Here's some of the weird places you'll
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CONTROL DECK

Take a look inshle your brain

& the control team stays on

the alert for danger signals from
all over the body and sends cut
meEsEpes b comtral how your
body moves and behaves.

_:_{‘1'. '-.-‘" See the valves smapping
‘-_:r}.‘- apen arel shut mose than
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%4 Fedn ues feside your heart,
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be visiting...

\ 70 Limes 2 minote.
=y Wanch your muscles
Ny mqeecEe a8 they pomp
35 litres of blocd
cvery hoar.

GERM WARS

Feel the fear? Pot on your battle sit to join
the hemoic armics of youar immone system
a8 they fight agaimat the evil germ imvacder.

Cict the inside knowledge on T killers,
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the body's saper-assassing, as they embark m 7
o their missian o eliminate perms, By ﬂ FAST TRACK
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SEWAGE WORKS

Travel dhoard the nerve
cxpress 34 it whizzes its
M tlqu}l.tnh s L
Wikness a high-speed reflex
rercticn, & it reapancds o 2
pain alert, Sce signals jump
the synapse E‘l‘!

Live into the large intestine, the Hg
sloppy pipe that gets rid of wnwanted
foodl. Feel its masche squeezing food
alang. See its pump in action to
save every last drop of water.
ton'll need 2 wetsoit

BIG LIFTER

Fide the sll-sctien machine
that ks the biceps moscle in
your arme. See the mighty
teams of sarcomeres pulling
together! Whtch the muscle’s
super-hools engage as they
prepare for lift off.
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HOW Do YOU GET STRONG‘? -y 'm - u.%wﬁ)

W™ M b N L PG | ABLWORKING 11ARD y Gl
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: When you exercise hard, yoar mmacles . ~Lo LW ﬂ
454401 BUILD-UP

may work sa hard that your Bood
sapply cant keep op. When this ; -
happens, your muscles burn glocose If you're onfit, your muscle g on working anscroldcally moch
withost cxygen. This is longer. This nca only uses op glecose fasver and tires yom ont,
anaerubic respiration. iv mbio lews loctic acid Laild wp in your moscles so chey feel sore.
When yoo finally step ranning, yoa may have 1 pant 1o gt
extre cxypen vo larn off the acid.
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Many people po through life without
doing moch exercise at all. But top _¥
athletes train hard to get super-fir
and strong. They have to work
hard with exercises, such as
ronning and gym routines.

“ZA2 WORKING ARROBICALLY

If you're fit, your heart stars pumping harder and boosts the
Hood supply vo deliver more cxygen and swivch the nascls w
i merolic respiration. [n s long mce, an athlete’s moscles will wark

arraldcally for most of the time — andd only
“ switch 1o anssrolsc for the Final spring.
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When yoo exorciee, your miseles

F'
_.-" Rrow hrp;tr- Ax firse, the filwes josc et
fatber. Bog i you go on oxercising

ItﬁlJ]IFI}'. YUl ltlilnll}' s
new sche filwes, which

mcans they grow srcager.
The lHood supply alwo
improves, so they can

' el fur banger,
D!]H'T

PUSH 1T

Lhuring exercise, your body
eliverts [ood o the skeletal

muscles 3o they pet mose ooy

Usually, this has liutle effeex on the \

[
f
i
f
]
i

H.:gu'lir EXEICISE IMpraves fiwness I:}' L-u!'hi.ng np
yoar mmicles, strengthening your heary and
building op yoor body's alility to pamp BHood
andd supply miscles with caypen, Bug for & 10
wunk like this, exercize has to be aerobic.

A9 MUSCLE FUEL

Your mmicles noed Focl, Jost like a car
engine, anl their Foel is glocose, supplied
in the Hood. They pet their energy when
flmeose comlines with sxygen in 3 process
celbed aerclic respdration.

U
lue rest of the body. Bot if you exercise hard,
&) ! the sapply o your heart con drop, That’s
why uafit maners can saffer hean atmacks, \
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. (@) TINE FoR AN UPDATE

i Moot merve cells Lest all your like, but skin
cells last just 2 Few weeks, On averape,

Your body is an amazing round-the-clock,
cell-making machine. Every moment, it’s .
making millions of new cells, as old ones die. |

b replacing every seven to ten years, Yo
#lso noed to replice any damaged cells,

your entire set of body cells meeds

@ ME T0 DEE.
A A new cell knows ig's in the ripht plece if
J.-' molecules on its surfece match its neiphbours,
i The melecules are its address label. Bue if the neighbears
- are different, the cell simply dies. Cells alse self=destruce
e = when demaped or worn out. This is called spoptesis
‘Eh‘ ane it helps protect your body from cancers.
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“ (@) GoING FoR GROWTI?

When you're young, you prow bigper
every day. Your body does all this growing

RTER CELLS /o /s

: b} rn:li:lng new celle. Sametimes YO proa

g [fast, and somsetimes slow. Bat you enly siop Yoar body has & stock of “stem’ cells, * cells to stop dividing.
If prowing when you're an adult. Bven then, which zre 2ll-purpose cells that can
| your nose and ears go on growing. be uwsed oo restock damaped or old -
1 cells. Stem cells can change a3 they 1\ ’
\ divide to become the kind of b o ©
*‘ cell needed, )
G vousLING UP

~ @) THAT'S ENOUGH
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When you're young, you need to grow more.
Yo chemicals celled 1;.}'Inii|w1 tri.gge:r cells 1o \
dlivicle Fester. Bur when a cur i healed or a

body part ks Fully grown, other cytokines tell

Your body can't build new cells
from scranch. [nestesd, existing
cells split in half, s each half
becomes & new cell. When new
cells are needed, cells go an
dividing, creating more and
mare cells, This is celled cedl

Right neaw, your leg and arm boes
are prowing lonper. Cells are
dividing and multplying & special
‘growth plates” cn the ends of each
bome. As new cells are sdded, the
okler omes are baried and tum into
hard bone. When the bose has
reached its Full size, the growth
pletes sezl over and tarm to hard
bone and you stop growing.

- (@)copyers

Al cells divide in the same way, 90 that new cells are exactly

the same 25 the old ones, First the cdl swells up. Then it coples

its IINA, its program for life. All 23 pieces of TINA split in half
lengthurays to make two identical sets — one set for each new cell. ]

-5 (5. BREAKING UP
Crnce the cell's made sure its DINA §s copled comectly, it
sends one set to cach end of the cell. Then the cell splits
in ]1.t|.|-.| and the membrane seals off each half o r.n'rn'|:-'|:'l.-:~
the mew cells. This i called mitosis,
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Your liver is a super-hot powerhouse of chemical
activity. Diay and night, it’s busy werking on soo

different chemical-processing tasks at once — purifying
the blood, whipping the nutrients you absorbed
in your blood into the right chemical shapes for
the body te use, making bile to speed digestion,

and much, moch more,
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H{1L» LIVER DELIVER
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1] Bood pours inko the Liver throagh twa { Lobmlkes soan get busy tuming
| ood vessels: the hepatic artery and IJI carbohydraves from your food into glocose, ‘ |
j the portal vein They enter through i the sagar chat is your body's nember one A
E the I'F.- ]:-nrl;.ll that rens op the middle, 1 fuel. Some E'IIW'H Enl::.ﬂﬁ.ig'l into your '
' blood w g r body cells the ener
i ks e B et o] e
, | they need. But some Is stored 23 glycogen
’ | = like energy bars ready in store for when
:i you need a quick boost,
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(4.5 SWEET POWER
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(22> MICROPROCESSING
From the Ell.-rl!1|.I blocd vessels
spread oot 1|1r-m:glh the liver
carrying blood directly to
thowsaneds of lictle processing
units called lobales, Lobubes
are bong amd hexagonal and
split into wedpes. Blood flows
imto exch wedge throngh a
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channel called 2 snmscid.

ER'S
g OF THE LIV
o MANY TASRS
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3." LIVER ACTION
In each sinnsoid are the
liwer's special cells, the
hepatocytes. As blocd flows
st them, l:|||.‘:.l exract the
right chemicals, soch as

]
When levels of unwanted proteins in your
blood get too high, the liver turns them into 2
chemical called urea. The area goes off in the
blood o your kidneys for disposal in your wee
= grea makes wee smelly as it tarns into the

gas ammonia,

carbohydrates amd proteins,
process Chem and reonm
them to the Hood. Bile,
though, i sent back out.
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6. FATS
Your liver rakoes Far thar
has been abserbed from
yoar focd inmto your
Hoad amd mses it to make
cholestercl, Your body

needs cholesteral to ii.ecp [}
your cells soardy - |
though too moech can

clog up your areries 1
swhen you get alder, f!-@ FAT BREAKER \
- 4" There's a third pipe passing throogh the
partal. This is the Lile doct, Bile is a ]
-~ e, ligguid yoor liver makes and sends off to yoor i
| == A small intestine to help break
' .5 'y down fatry food. 1
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WHAT HAPPENS |
~TO WATER?
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@ WATER WORKS

As well as controlling
water levels in your body,
your kiﬂlm}'-. alsn clean
the BHood of poisonous
washe, WHﬂl blood Flows
into the kidneys, its sent
1.[r:ig|1|! aff 1o filtraticn
units called mephroos.

Your body is more than 6o per
cent water. Water fills your cells,
makes np most of your body
Flaids and keeps the chemistry
of life going. Making sare your
water levels are balanced is one

of your kidneys' main jobs,
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= _ 3.)STAY OR G0?
e ™ The watery part of the
, blocd seeps through the

wills of the Bowman's

" (2) ¥mo TiE PLTERS

In every one of 2 Kideey™s
millicn nephrons, flration
sparts 3% blocsd floods inte
& timy bundle of capillaries
kenown as the glomerulus,
The glomerulus is held

smaply insicde 2 cup called
the Bowman's capsale,

czpsule into 2 tubule.

Eat provein molecubes and
blood cells are too big to
seep through amd they
stay with the blood.
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7 . I your blood becomes saltier, ics because
“".TH] & WATER OLT: 1 vou're shoot of water. Your brain’s water
3.5‘ LF"ES 2.5 UTH'E& * F" monitor = the hypotkalames = reacts o
| this by sending ot @ bormone kicwn as
0 b 0 {} 0 ATH. This opei ap pores in the tubale
- ’ d w0 ket more water back into the blood.
- flg il fam il o Joml Gdaey
r \ ;::. i bt -:-'-i':.1 i e L
| WATER LEVEL A
tou pain water by drinking, eating and 2¢ 2 by-product Anﬂ: .
of cell processes. You lose It by sweating, breathing and A 5 Ly
wrinzting. As long a3 you take in the same amount as you " T X -
bose, your body water levels stay steady.
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The watery fluid in the
tabule i known 28 the
fiktrate. All kinds of
things are dissolved in it
- zallt, minerals, glucose,
amino acids, anca (wiste
from protein breskdown in
liver) and creatine (waste
froen mascle action), The |
tebule must hold on to
some of these, and pet
ridd of the rest.

$ (5) THE WASTE

The vabule saves water for your
by, along with glucose, smine
EII'|: I11:IIIEI.1I.'| tl:i.'l SOHTHE i.'lr L
the salt, l1_l|l ||:I!I!i||.-|'1 them seep
bl Gneo the Mood. Urea,
unwznted chemicals 2nd
I.II}' oS waler are Ftlﬂl’iﬂ'l!
away throagh the tubule
aid ite the bladder.
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