V P s
DK/| | zom

House

REVISED EDITION

DK DELHI

Senior Editor Sreshtha Bhattacharya
Senior Art Editor Vikas Chauhan
Project Art Editor Heena Sharma

Editor Bipasha Roy

Picture Researcher Vishal Ghavri

Managing Editor Kingshuk Ghoshal

Managing Art Editor Govind Mittal

DTP Designers Ashok Kumar, Pawan Kumar, Rakesh Kumar
Jackets Designer Deepak Mittal
Senior Jackets Coordinator Priyanka Sharma-Saddi

DK LONDON

Senior Editor Carron Brown
Editor Kelsie Besaw
Art Editor Chrissy Checketts
Managing Editor Francesca Baines
Managing Art Editor Philip Letsu
Senior Production Editor Andy Hilliard
Senior Production Controller Poppy David
Senior Jackets Designer Surabhi Wadhwa-Gandhi
Jacket Design Development Manager Sophia MTT
Publisher Andrew Macintyre
Associate Publishing Director Liz Wheeler
Art Director Karen Self
Publishing Director Jonathan Metcalf

Consultant Dr Kristina Routh
Authenticity Reader Kit Heyam

FIRST EDITION
Editor Lisa Stock
Project Editor Jane Yorke
Art Editor David Ball
Senior Editor Rob Houston
Senior Art Editor Alison Gardner
Managing Editor Camilla Hallinan
Managing Art Editor Owen Peyton Jones
ArtDirector Martin Wilson
Category Publisher Andrew Macintyre
Picture Researcher Louise Thomas
Production Editor Hitesh Patel
Senior Production Controller Pip Tinsley
Jacket Designer Andy Smith
Jacket Editor Adam Powley

This Eyewitness Book® has been conceived by
Dorling Kindersley Limited and Editions Gallimard

This edition published in 2023
First published in Great Britain in 2009 by
Dorling Kindersley Limited
DK, One Embassy Gardens, 8 Viaduct Gardens,
London, SW11 7BW

The authorised representative in the EEA is
Dorling Kindersley Verlag GmbH. Arnulfstr. 124,
80636 Munich, Germany

Copyright © 2009, 2014, 2023 Dorling Kindersley Limited
A Penguin Random House Company
10987654321
001-335447-Apr/2023

Some of the material in this book previously appeared in
Eyewitness Human Body, published in 1993, 2004.

All rights reserved.

No part of this publication may be reproduced, stored in
orintroduced into a retrieval system, or transmitted,
in any form, or by any means (electronic, mechanical,
photocopying, recording, or otherwise), without the

prior written permission of the copyright owner.

A CIP catalogue record for this book
is available from the British Library.

ISBN: 978-0-2416-1717-5
Printed and bound in China
For the curious
www.dk.com

™
MIX
Papar | Supporting

responsible forestry
Ew%gr:g FSC™ C018179

This book was made with Forest
Stewardship Council™ certified
paper - one small step in DK's
commitment to a sustainable future.

For more information go to

www.dk.com/our-green-pledge

Cross-section of the skin

Brain from below

Contents

o)
The human body

8
Myth, magic, and medicine

10
Study and dissection

12
The microscopic body

14
Looking inside the body

16
The body’s framework

18
Inside bones

20
The body’s joints

22
Muscle power

24
The moving body

26
The nervous system

28
The brain

30
Inside the brain

32
Skin and touch

34
Eyes and seeing

36
Ears and hearing

38
Smell and taste

40
Hormones

42
The heart

Inside the eye

44
In circulation

46
The blood

48
Breathing to live

50
Inside the lungs

52
Eating

54
Digestion

56
Waste disposal

58
Reproductive systems

60
A new life

62
Growth and development

64
Future bodies

66
Timeline

68
Find out more

70
Glossary

72
Index



1 he blood

An average adult has 5 litres (9 pints) of blood coursing
around the body. Each drop of blood consists of millions
of cells floating in liquid plasma. Red blood cells deliver
essential oxygen to the body’s tissues, while defence
cells fight off infections. Blood also distributes heat

to keep the body at a steady 37°C (98.6°F) - the ideal
temperature for cells to function.

Heart
pumps Lungs transfer
blood oxygen and
around carbon dioxide

to and from

the bod
4 the blood.

Spleen removes 1
e e s Blood transfusions

and helps to Before the discovery of
recycle their iron blood groups, the transfusion
Liver controls the (transfer) of blood from a
concentration of donor -usually a healthy
many chemicals in person, but hereadog-toa

the blood . . B

sick patient, often failed,
Intestines transfer BTE .
nutrients from food Sl Ll
into the blood.

Blood groups
Austrian-American
scientist Karl
Landsteiner (1868-
1943) found that
people belonged to
one of four blood
groups: A, B,AB, or O.
Doctors can now match
up blood types to avoid
a body rejecting a
blood transfusion from
the wrong blood group.

Three main roles

Blood transports a range of
substances, including oxygen,
nutrients, and waste products
from cells. It also protects the
body by carrying white blood
cells and forming blood clots.
And it controls body temperature
by distributing heat produced by
organs around the body.
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Red and white
blood cells

Each type of blood cell has a vital role
to play in the body. Red blood cells
transport oxygen to body cells. White
blood cells, including neutrophils and
lymphocytes, help to defend the
body against pathogens, or disease-
causing germs. While neutrophils
track down pathogens and eat them,
lymphocytes destroy specific germs.
Platelets help to seal wounds by
forming blood clots.

/FORMING BLOOD CLOTS

Plasma makes up
Blood components sk
If allowed to settle, blood
separates into three parts. The )
red and white blood cells float White blood cells
i llow liquid called plasma and plaleltsmaje
I erysiow g eiERI TR up 1% of blood.
This is mainly water containing
mgre thgn 100 substan;es, Radl Bload Galls
including blood proteins. make up 44%

of blood.
Settled blood

w
Changing colour :
Blood takes its colour from
the red blood cells. When
they pick up oxygen in the
lungs, blood turns bright
red. Once they unload
oxygen in the tissues, blood
turns a darker shade of red.

Oxygen-rich Oxygen-poor
blood blood

Oxygen carrier

The protein haemoglobin carries oxygen.
A molecule of haemoglobin contains four
iron atoms (yellow), which bind oxygen in
the lungs and release it wherever oxygen is
inshort supply inthe body.

%

When there isa wound, platelets stick together to briefly
form a plug. They also release chemicals that convert a
blood protein into threads of fibrin, which trap blood

cells to form a clot. White blood cells destroy any invading
bacteria. The clot dries out to form a protective scab over
the tissues while they repair themselves.

Scab eventually
forms over wound

A net of fibrin White blood cell
threads traps destroys the germs
the blood cells. inside the wound
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Platelet Red White blood cell Blood

blood cell  moving to the wound vessel
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‘ Myth, magic,

Chinese channels EYEWITNESS
Written more than 2,300 ©\

years ago, The Yellow Claudius Galen
Emperor’s Classic of Born inancient Greece,
Internal Medicine explains Claudius Galen became a
et o acupuncture treatments, towering figure in the study

n m I I n which focus on the flow of of anatomy, physiology, and

chi, or vital energy, along 12 medicidnelindRome. There, he
. . body channels, or meridians. treated gladiatorsasayoung
Prehistoric art Needles are inserted into the physician, describing their

wounds as “windows into the
body”. Human dissection was
banned, so he studied the
anatomy of animals instead.
His flawed ideas were

First Nations Australian — Egrly humans made sculptures and cave paintings of human
rock art has featured

X-ray figures showing figures. As civilizations grew, people began to study their own

theinternalanatomyof 15 djes closely, but care for the sick and injured was tied up with
humans and animals

skin along these meridians to
rebalance the body forces
known as Yin (cool and female)
and Yang (hot and male).

for 4,000 years. myths, superstition, and a belief that gods or demons sent ilinesses. accepteéd withiut ;q;(e)sotion
. o 5 across curope tor i, ears.
Ancient Greek physician Hippocrates (c.460-c.375 BcE) Tramsksted nke Laki ol : i
Holes in gk taught that diseases could be identified and treated. 12th century, The Canon of

the head
This 4,000-year-
old skull from
Jericho, West
Bank, shows

the results of
trepanning, or
drilling holes in
the skull. Modern
surgery uses a
similar technique,
called craniotomy,
to release pressure
inthe brain caused
by bleeding.

In the Roman world, Galen (129-c. 216 ce) set out ideas Medicine was the leading

. medical textbook for the next
about anatomy and physiology that would last for fi e cent ries
centuries. In Persia, medical knowledge was developed v u °
by physicians such as lbn Sina (980-1037 cE).

An illustrated panel invokes
God for the completion
of the work.

Medieval

treatments
Blood-letting, using
a knife or a blood-
sucking worm called a
leech, was a traditional,
if brutal, remedy for all
manner of ills in medieval
times. Few physicians
tried to seeif the
treatment was of any
benefit to the patient.

A medical textbook

This is a page from an 18th-century
copy of the Al-Qanun fi al-Tibb
(The Canon of Medicine), written
by the Persian physician Ibn Sina in
c.1025. He built on the knowledge
of ancient physicians such as Galen
and Hippocrates. The massive book
consisted of five volumes covering
different topics on health and
sickness and the human body’s
anatomy and function.

Sacred sacrifice

Inthe 14th and 15th centuries, the Aztecs

of Mexico believed the god Huitzilopochtli

would make the Sun rise and bring them

victory, if they offered him human

and animal sacrifices. The Aztecs
might have learned about the
inner organs of the body from
these rituals.

The heart,

considered the

The brain, regarded as useless,  centre of being,
was hooked out through the was left inside
nostrils and discarded. the chest.

Egyptian
embalming .~
Some 5,000 years ago, ‘:13; a0
the Egyptians believed
that a dead body o
remained home to its
ownerssoulinthe o A
afterlife, but only if \§
preserved as a lifelike

mummy. Natron, a type
of salt, was used to dry

out the body to embalm
it and stop it rotting.

The embalming process dried
out the muscles, which shrank e S
and exposed the bones: S e LS
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A ‘ o B made of dead cells,
. ~'-. ' Internalorgans, removed remained intact. -,
: from an opening in the . <
2B side, were preserved =+
~._separately in special jars.

Skin became dark and leathery
through embalming and age.
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Primary motor cortex Primary sensory B ra | n Ma p

controls muscles cortex receives ]
input from skin Different areas of the cerebral cortex carry

out specific tasks, as shown in this map of the
Sensory association left he'mls'phere. Sensory areas of the cortex
cortex interprets deal with input from the sensory detectors.
touch signals Motor areas of the cortex control the body’s
movement. Most of the cortex is made up of

Premotor
cortex controls
complex
movements

The brain

The brain is our most complex organ and our nervous
system’s control centre. It contains 100 billion

Broca’s

confrroeli Visual association  association areas, which interpret and analyse
neurons (nerve cells), each linked to hundreds or speech cortex interprets  information used in learning and memory.
. . images
thousands of other neurons, which together form Hole in the head prefronta]
. . . refronta .
avast communication network with incredible s sl il e cortex controls Primary
. . In 1848, a gunpowder accident blew a metal reasoning wsuaj cortex
processing power. Over the past two centuries, rod through the left frontal lobe of his brain. and learning ;fggfysefp"f
. . . . Gage survived, but he changed from
scientists have mapped the brain and how it works. contented and polite to moody, and foul- Primary auditory o
mouthed - living proof that the front of the cortex receives ::gg}lr;:t{;er:)rets
brain is involved in personality. L i Auditory language

association cortex
interprets sounds

The brain from below = Left hemisphere :
The brain has three main parts. The cerebrum : of cerebrum ; /
controls the right . e

makes up 85 per cent of its weight. It processes
and stores incoming information and sends out
instructions to the body. The brain stem relays
signals between the cerebrum and the spinal
cord, and controls automatic functions,

side of the body

Blood supply
This angiogram shows the brain’s blood
supply. The brain makes up only two per

cent of the body’s weight, but receives

A

Olfactory bulb
carries signals
from the nose

i to the brain
such as the heart rate and breathing. Frontal lobe 20 per cent of the body’s total blood
The cerebellum is responsible for Optic nerve at the front of i supply. This delivers the oxygen and
controlling balance and posture and = (shown cut) BT \ ( lucose (sugar) that the brain
o carries signals hemisphere b g . 9 .
for coordinating movements. from the eyes requires to function normally.

to the brain

Pons is

the middle Left cerebral y
part of the hemisphere .
brain stem / Chius{Edge)
4 Right cerebral
| Temporal 1 hemisphere
lobe at the } 4 | , $
side of the | \ | ‘
cerebral E e - Sulcus (groove)
hemisphere & .3 .
" f b i = 3
Left and right Parietal lobe : _ ’ .
i . Medulla on the rear . a The brain
The right half of the cerebrum o . top section of , f
controls the left side of the * A Z pg;vtggfa the cerebral & . : fI’O ma bove
body, and vice versa. Many \ Hheubrain hemisphere o The surface layer of the
parts of the brain work stem that cerebrum, called the cerebral
together for most tasks, but \ , Zont;zl_s Vs cortex, is heavily folded with
. . 1 N Y reathing ; £ ’
theright 5|d'e.tends to hanQIe W | arid the Occipital lobe .. r|dges.and grooves. These
face recognition and creative \ < heart rate at the back of greatly increase the surface
abilities, while the left tends to \ A / the cerebral > area of cerebral cortex that can
control language and problem \ N Cerebellum hemisphere ’ fit inside the skull. If laid out flat,
solving. Left-handed people, \ o : controls b?dy the cortex would cover about the
such as guitarist Jimi Hendrix, C.e;)etf;fum_'s o i , / same area as a pillow. Deep grooves
- - right hemisphere . o . ; 5
often excel m'the creative el SEREDRY \\\~ 4 : g T - divide each hemisphere into fogr areas,
arts and music. from the body’s left \"’,‘V i relays signals between separates the two called the frontal, temporal, parietal,

and occipital lobes.

side and controls it V U the brain and body cerebral hemispheres
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