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BREAKING BOUNDARIES

Dossibai Patell (1881-1940) trained
as a doctor in her native Bombay
{now Mumbai), in India, and
continued her medical education
in Britain, She was the first woman
10 gain a licence from the Royal
College of Physicians, and the
first woman 1o become a member
of the Royal College of Surgeons
of England, having gained her
Doctor of Medicine degree from
the London School of Hygeene
and Tropical Medicine. Patell

was the first woman to teach at
an Indian medical college, and
was made an MBE in 1941 for her
work for the Red Cross in India
during the Second World War

The history of medicine is the history of everybody - and every
body ~ past and present. In many ways, our experiences today
are very similar to those of people who lived long ago. Got &
headache? Take advice about something that will make you
feel better. Broken your leg? Try to numb the pain, while getting
help to ensure it heals, But in other ways, today's medical care
is very different from that of the past. Scientific understanding
of how our bodies work, access to clean hospitals with expert
staff and a choice of effective medicines have revolutionised
healthcare, Medicine is adapting all the time, with patients
and professionals seeking solutions to challenging

problems, from new drugs to better communication,

Medical history is not a simple story, although it has sometimes
been told that way. In the past, the diseases people caught and
the treatments available to them differed depending on where
they lived and when, on whether they were wealthy or not, and
on details about their identity, including their gender, race and
age. Although it can be hard to uncover the evidence, finding
out how individual people felt about their experiences is just

as important as facts about new techniques and technology

HEALTHCARE CHOICES

Mary Clarke, who lived in England i the 1600s, took medical advice from
many sources for herself, her 11 chiddren and their servants. In letters to
her husband, she described using brown paper for bumps and bruises,
and dosing her children with rhubarb for swollen faces. She also bought
Hungary water (white wine and rosemary) and syrup of roses from the
apothecary, whose advice she took when her chiddren were unwaell

If home or local remedies didnt work, Clarke consulted her family
friend the famous physiclan and philosopher John Locke (1632-1704)
about the children’s ailments, such as a possible case of rickets.

Medical history is also global, as people, diseases and
ideas move between countries, with positive and negative
impact. European colonisers brought terrible diseases
into colonised countries, and often devalued existing
traditional medicines - a legacy that continues today.
Inequalities still exist, with medicines and healthcare
not available to everyone, but sharing knowledge
around the world has also accelerated techniques and
technology. Vaccines are an impressive example of
this, whether it be the global eradication of smallpox,
or the rapid development of vaccines for COVID-19

Medical history not only records progress, but also
delves into the complicated stories behind successes
and failures. The emphasis has frequently

been on individual white, male pioneers,

but breakthroughs are often about

teamwork and collaboration

As we find out more about

the past, historians continue

to enrich medical history

RICH HISTORIES

Kwasimukamba (1692-1787), an enslaved man from West Africa, was taken

10 South Amenca by his Dutch owners as a child, and became a successful
healer. He earned enough money 1o buy his freedom, partly owing to his
discovery that making a bitter tea from the bark of a local plant effectively
treated infections caused by intestinal parasites. Famous botanist Carl Linnacus
(1707-78) Later named the plant Juassia amara after Kwasimukamba. Eurcpean
people used the bark to treat vomiting and fever, and scientists continue

to research its medicinal uses today, including for diabetes and malaria

INTERNATIONAL IMPACT

Pedianos Dioscorides, a Greek
army physician and plant huntaer,
was born in Anavarza, now in
Turkey. in about 40 CE. He wrote
a five-volume book, De materia
medica, recording practical
details about 830 medicinal
plants, minerals and animals
Translated into many languages,
his ideas were shared and added
to in the Arab world and Europe
for more than 1,500 years
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WRITTEN RECORDS AND ARTEFACTS

Some of the oldest medical records are around 4,000
years old, created by the Assyrian people who lived
in parts of present-day Iraq. Turkey and iran. They
recorded their prescriptions and medical recipes on
clay tablets using cuneiform symbols. Other peoples
including First Nations and Native Americans passed
down medical knowledge through stories and songs

Before the printing press was invented in the 1400s,
books were written and illustrated by hand, and as &
result were rare and expensive. As more people learned
to read, printed medical books spread information more
quickly, but often used complicated expert language which
many people could not understand. Today, these sources
reveal the beliefs of the people who wrote them, whether
that's a handwritten medical recipe from the 36th century,
or a texthook about disease from the 15th century

Archaeologists and curators can also use other surviving
objects to find out more. For example, ancient Roman
surgical instruments look very similar to tools we use today,
suggesting that their purpose may not have changed very
much. Historians can read Latin labels on ceramic jars to find
out what 17Tth-century apothecaries sold to their customers

e

EVOLVING PERCEPTIONS

Examining historical evidence uncovers people's past
medical beliefs, and while surviving sources provide
many different perspectives, there are still lots of gaps

in our knowledge. Our interpretation also changes over
time. For example, an 18th-century painting of a tooth
worm shows that people at the time believed that this was

responsible for rotling teeth. Today we know that a worm
is not the cause. Researchers are constantly finding new
evidence, 50 who knows what we might discover next?




ANGIENT BELIEFS

Humans have always looked for ways to cure ilinesses and treat injuries,
but ideas and beliefs have changed over time. Today, if we feel ill or have
an injury we often turn to medical treatments, but there are lots of other

FAITH AND HOPE

In many past cultures, how you were feeling was
believed to depend on the gods, the stars or luck
Linking body parts and diseases with the position

of the stars, moon and planels is a practice used all
over the world, In fact, the word influenza, which we
often shorten to 'y, comes from the Italian word for
influence’ of the planets. In medieval Europe, doctors
linked each part of the body to an astrological sign
(such as Plsces for the feet) and treatment was only
carried out when the stars were in the correct position
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THE POWER OF TRUST

Kings and queens were once belleved to have a God-
given power to cure the disease scrofula. From the
Tith-17th centuries, people queued to be touched by

a monarch, or wore a coin around thelr neck which
had been touched by royaity. Patients taking a placebo
can often feel better, and scientists are still trying to
understand the importance of trusting someone

or something to provide a cure
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MENTAL HEALTH

Medical history often focuses on the body, but people have suffered with
mental illness throughout history too, It wasn't until the 20th century,
however, that scientists were better able to understand how the mind

works and develop effective treatments. Prior to that, the treatment of the
mind was often overlooked and sufferors were regularly treated cruelly or
hidden from view. Our knowledge of mental health continues to evolve,

UNDERSTANDING THE MIND

Some doctors in the past explained mental illness
using the theory of the four humours (see page 11), with
mania linked to heat, and melanchoely linked to excess
black bile. From the 1600s, writers such as French
philosopher Rene Descartes (1596-1650) proposed that
the mind was separate from the body, which suggested
it needed s own specialist doctors, SCentists were
8l20 beginning to research the brain's anatomy and
how it linked to the body. In the 19th century, doctors
formed two new medical specialities: neurology - the
study of the nervous system; and psychiatry - the
study of mental iliness, behaviours and emotions

ASYLUMS AND TREATMENTS

In Europe, mentally ill people were
sometimes moved into special
hospitals, known as asylums
Perhaps the best-known is Bethlem
Royal Hospital founded in London

in 1247, Staff often used very brutal
treatments 10 restradn patients, and
the word ‘bedlamy, meaning a stale
of uproar and confusion, comes from
the asylum's nickname. Some doctors
in the 19th century introduced more
sympathelic treatments, including
activities such as gardening

In the 20th century, scientists
introduced more extreme treatments
to try to alter the state of a sufferer’s
brain, including #lectrical shock
therapy. The psychologecal smpact

on soldiers of the First World War
gave a new focus and urgency to
treating mental itiness. From the
19505, new medicines such as anti-
depressants were introduced

Gradually, mental health hospatsls
were closed, and in Britain

by the mid-19590s virtually all
patients were cared for in their
own homes with medication

SIGMUND FREUD

Ssgmund Freud (1856-1939) is probably the most famous doctor to
mveshigate mental health. He believed that our unconscious ideas
influence all of our behaviour and actions, with a patient’s problems
often buried deep down, like layers in archaeology. Me divided the
mand into three parts: the id, the superego and the ego. The id is the
part of the personality that controls desires The superego makes
judgements aboutl whether an action is correct or ideal. The ego iries
to find a balance between the other two parts, which Freud described
as Lke trying to ride a strong-willed horse. His approach was called
the Yalking cure’ by Berthas Pappenheim, probably the lirst patient

10 talk about her thoughts and ideas as a form of treatment



GERM THEORY ESTABLISHED ...

Before the 1860s, mout people believed that diseases
came from the body itself or from bad smells known as
miasmas. French scientist Louis Pasteur (1822-95) was
among the first to dispel these theories. He discovered
that germs or micro-organisms could invade & substance
or a body and affect it. Pasteur moved from researching
how tiny Living particles i wine and mik made them
turn sour, to investigating how different germs cause
different diseases. He went on 1o invent the first
vaccine against rables, by manipulating the strength

of the virus to stop animals and people catching it

... AND PROVED

German scientist Robert Koch (1843-1910) was inspired by
Pasteur, but the two were also rivals. Over an incredibly
productive 20-year period, Koch and his students
managed to identify and isolate the specific bacteria

that caused an impressive range of diseases. anthrax,
bolulism, cholera, diphtherla, dysentery, syphilis, telanus,
tuberculosis and typhoid fever. Pasteur's and Koch's
achievements stimulated many more scientists to join the
rapidly growing specialism of microbiology, continuing

to find ways of preventing the spread of disease.




HENRIETTA LACKS

In 1951, Henrietta Lacks (1920-51) was treated for
cancer al the John Hopking Hospital in Baltimore, US,
one of few hospitals in the country to treat poor African
American patients, The doctor treating her, Dr George
Gey, took a sample of cells from her tumour to see

it he could grow them for research. As was normal

and legal at the time, he did not seek her permission
Lack’s cells were incredibly useful for medical research
as they multiplied and survived outside the human
body. The cells were named Hela cells from the furst
two letters of her forename and surname. Sadly,
Lacks, a mother of five, died in Dctober that year

1\‘\_,,.7'7"

O st 1%,

Hela cells were successiully cloned in 1955 and shared with scientists around
the world. They have since been used to develop the pelie vaccine, 10 study
the effects of toxins, drugs, hormones and viruses and to study the human
genome. But all of this happened without Henrielta's permission and none of
the companies that profited from her cells passed any money 1o her family. In
2013, members of the Lacks family were added to the committee that controls
who gets access to her genetic data, In 2021, 70 years after Henrietta's death,
the World Health Organisation officially recognised her world-changing legacy.

17
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THE CIRCULATION EXPERIMENT

For centuries, medical thinkers puzzied over how
the body makes and circulates blood. Based on his

: N = own human dissections, Arabic physician bn
- . \ al-Nafis (1213-1288) rejected Galen's theory that

- B P %, the body has two blood systems, and instead wrote

MEASURING THE BODY.:

If doctors are unable to see inside a patient’s body, they need ! , b
other ways to find out what is going on. Since ancient times, !

doctors have monitored a patient’s pulse, observed their s ¥ ' "\«-’i e SR N N about one system. In Europe three centuries later,
temperature and examined their urine to assess their health. % l v ARG W % | royal physician and anatomy lecturer Williem Harvey
Today, they might also take more specific measurements N \ 2 % ) E:‘S‘Z‘:h'::?“:?d': :.:l:;d;:n?.; :::‘f:c"’r'c v
such as checking cardiac enzyme lovels for the heart. Many 3 t 9 blood around the body. He shared his findings
A %
L &

through public lectures and a book published in
1628, but his new ideas were controversial and
were not fully accepted during his lifetime,

tests have only become widespread and practical with
recent developments in both technology and equipment.

O o e v e B

READING VITAL SIGNS

For centuries, doctors have axamined the
appearance and even the taste of a patient's
urine as an indication of their health. Anclent
physicians such as Hippocrates and Galen linked
bodily fluids to the balance of a person’s humours
(see page 11), and lbn Sina recorded that some
patients’ urine evaporated 10 leave a sweel
residue like honey, something we now know to
be a symptom of diabetes (see page 73). Today,
urine analysis is still used to detect conditions
such as diabetes and for pregnancy tests.
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HEART AND BLOOD

Although monitoring a Py 00000 prraicun
patient’s heart by 'Okiﬂg ) Sancharo Sestorn
their pulse has been - SISU e
- o 2 peadsium 1O hed e

practised qu centuries Goterummne Sulse febon,

in many civilisations, and Dritwh dociar S
counting the pulse Jobn Floyer (491734} \
accurately is not as easy R TRy ’
as it might sound.
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VISUALISING RHYTHM

aus -"”’/ L In the 20th century, the electrocardiogram A
. /’ (ECG) was invented to record visually a
heart's electrical activity. Early machines

Recordng the pulee rale automatcally and

'“-‘:""' e "“"I': wes 2 wgruhicast N, % . g s were enormous, took five people to make them work and
b '"WK‘:':: v::;':(’;'"(":"& - needed the patient to put their limbs in buckets of salt
water. Today's ECGs are computerised with signals taken

ivversied The sphrygmograph 10 frace

s patents pulse 0210 & reoh from the patient via electrodes attached to their skin
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X-RAYS

in 1895, German scientist Wilhelm Rontgen (1845
1923) discovered that the rays he was investigating
could produce an image of the bones in his hand
He called his discovery X-rays. For the first time,
doctors could see inside a living human being
without having to cut them cpen. One of the first
images he took was of his wife Anna Bertha
Ludwig's hand. In 1901 he was awarded the lirst
ever Nobel Prize in physics for his work

In their early days, X-rays were a very exciting
development. but the dangerous effacts of the
radiation that make the images possible was not
fully understood Today, we know much more about
radiation and safe levels of exposure. Radeation
therapy can also treat diseases like cancer.
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AT A TINY LEVEL

Understanding how our bodies work, how to treat diseases and how
medicines work goes further than anatomy. Scientists need to find out what )
is happening at a cellular level and even smaller. This is only possible with
the development of technology to help researchers and doctors.

Scientists grappled with blurred microscope images
and inaccurate colour until manufacturers added
mirrors for increased light and higher-quality
{enses in the 18008, These improvements meant
that researchers like Pasteur (see page 15) had the
equipment they needed to make significant steps

in the understanding of the body and diseases.

in the 20th century, new electron microscopes
allowed scientists to see micro-organisms like
viruses for the first time, and developments in
computer technology have continued to improve the
uses to which microscopic images can be put. By
combining new surgical techniques with microscope
technology, surgeons can carry out detasled and
precise microsurgery inside a patient’s body.

@, 3

& Y
MICROSCOPES X
No one is sure who invented the first microscope. Dutch ‘
spectacie maker Zacharias Janssen (born 1585) claims
to have made a compound microscope with two lenses
in around 1600 which meant that an object could be
magniied up 10 30 times its actual size. In the 1660s,
Antonie van Leeuwenhoek (1632-1723) made simple
microscopes with one lens, similar to a magnifyng
glass, able to magnify an object up to 200 times. He
enthusiastically examined animal and plant tissue, blood
cells, minerals and fossils and presented his findings
to the Royal Society in London, where scientist Robert
Hooke (1635-1703) was also making similar discoveries.

.
-

GENETICS

Meanwhile, researchers were investigating a science that became known as
genetics Czech scientist Gregor Mendel (1822-84) carried out experiments
growing pea plants to explore how dilferent characteristics like height and
colour were passed through the generations, Scientists discovered that this
information was held in the nucleus of cells, which they named chromosomes.
In 1905, Amaerican scientists Nettie Stevens (1861-1912) and Edmund Wilson
(1854-1939) discovered independently that chromosomes determine whether a
creature is male or female. We now Know that every person inherds a copy of
ecach chromosome from each parent. Understanding their role allows scientists
to investigate how different conditions are passed between generations

in the 19505, scientists were keen to find out more, British sclentist Francis
Crick (1916-2004) and American researcher James Watson (born 1928)
achieved international fame in 1953 for their discovery of the double-stranded
helix structure of deoxyribonucleic acid or DNA.

in 2003, the Human Genome Project successfully sequenced the entire DNA of
the human body This information has made it possible for scientists to develop
treatments for diseases which are lailored 1o individual patients In the future,
it should be possible to sequence a patient’s DNA, find out i they are at risk
from particular diseases and provide personalised medicines
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1880

Parasite identified

MALARIA MEDICINES

Malaria is ane of the biggest killers in history. It is caused by a tiny parasite
that lives in the blood and organs of its human or animal host and is spread by I
bloodsucking mosquitoes. Sufferers get a fever, chills, sweating, aches and pains,
nausea and vomiting. Although we think of it as a tropical disease, it was also '
/

common in Europe, for example during the Roman Empire in Italy. Today, there are
more than 200 million cases worldwide each year, with many thousands of deaths.
Tragically, young children are at most risk of death, owing to a lack of immunity.
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MAKING MEDICINES

How medicines are made has changed dramatically over time. If you opened your
first aid kit today and found a cachet or a lohoch, you probably wouldn't have a clue
what either was. These different types of medicine are now part of history, dating
from a time when treatments were made individually by hand either at home or by an
apothecary or pharmacist, often using techniques passed down the generations.

EXPERIMENTAL EQUIPMENT

As people experimented with more scientific
ways to find medicinal ingredients, especially
those from minerals and metals rather than
plants, they developed equipment to help.
Workshops to make drugs or investigate precious
metals became full of intriguing devices,

During the 18th and 19th centuries, as more people
ecarned wages and cities expanded, the demand

for ready-made medicines grew. Apothecaries and
pharmacists made pills, tinctures and syrups by hand
in the back rooms of their shops (see page 32).

MAK ING M
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For every 10 medicines taken across the world loday, an estimated
9 of them are tablets. The first tablets were made one by one in
a little device invented by William Brockedon (1787-1854). The
ingredients would be poured into the die and then punched with
a mallet to compress all of the powders together. The next step
was mass production. In the 1800s, the massive demand for
medicines supported mass production. Henry Solomon Wellicome
(1853-1934) and Silas Mainville Burroughs (1844-1895) established
one of the biggest and earliest global medicine businesses.

MAKING MILLIONS OF MEDICINES

Today, the journey of a drug from the laboratory to the patient takes around

12 years and costs around EL115 billion. The research often starts in a university
department with scientists exploring how a disease works and how it might

be treated, funded by government or industry. New drugs might be based

on animals, plants or fungl, but also on new molecules developed through
scientists’ growing knowledge of genetics and proteins. Thousands of potential
compounds might be investigated before a handful are analysed more closely.

At this stage, the new medicine has to be tested on humans, starting with
a very smail group and building up to larger international studies. if a new
medicine passes all of the many testing stages, the manufacturers will apply
for permission to sell it. For every 25,000 substances that are developed in
the laboratory, 25 are tested in humans, 5 make it to the patient and just |
new medicine makes enough money to cover the cost of the whole process.
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SECRET FORMULAS

Until the late 18005, most medicines were made
by @ pharmacist in their shop, esther from thesr
own recipes or for a doctor’s prescription
Making up their own medicines was s good way
for pharmacists to make a profit, and some
became famous. Until new laws were passed

i the 20th century, the ingredients in most
medicines were kept a secret from the customer
Most pcople simply accepted that they had to
place their trust in the =nowledge of expert
doctors and pharmacisls

SELLING MEDICINES

How do you choose which medicine to buy? You might

ask someane to recommend semething that has worked

for them, but you might also be persuaded by an advert.
Adverts for medicines were once simply shouted in the
market square or printed on a leaflet. Now they might be
displayed on the side of a bus, shown on television or

pop up on the internet. Cure-all promises used to be
common, but now the claims that are made about a _‘-»"
medicine's effectiveness are carefully controlled and
must be as accurate as possible. '
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ROLL UP, ROLL UP!

Across Europe from around the
16003, quack doctors with no formal
qualilications travelled from town
to town selling medicines to large 7
crowds. The ingredients were

at best useless, but with some ,,o
maedicines including mercury, opsum,

antimony and alcohol, they could Q
also couse severe side effects of 2
oven death, Taking medicine was

therelors a risky business! {‘

CUSTOMISED CURES

Inthe 1700w, madicing sellers developed specially
designed. and shaped bottles \o enzuré their product: o
were instantly recognisabie By the 1800s, evory part }4
of a medicine’s packaging was carefully dezigned for
maximum sates Thomas Holloway (1800-83), who
became a very rich man by selling pills and ointments,
claimed that his ointment was sold by ‘almost ail
respectable medicine vendors throughou! the civilised
world’. Medicine sellers used recommendations from
satished customers, known as testimonials, to persuade
other people 10 buy their products. We now know that
many of these were made up by the advertiser

INTERNET SALES AND SCAMS

Although laws exist to protect us
today, fraudulent medicines are still
sold across the world. Fake brand-
name treatments present a massive
challenge and while the internet
has meant it's easier to sell
medicines safely, it's also made it
easier to persuade people 10 buy
dubious remedies.
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THE LAFARGE SCANDAL

In 1840, Frenchwoman Marie Lafarge (1816-52) was imprisoned for murdering her husband, Charles Pouch-
Lalarge. The case hit the national headlines as the lirst 10 use a new scientdic test - the Marsh Tes!,
developed by Scottish chemist James Marsh in 1834 - to prove that she had poisoned him using arsenic

oW Wi ARE MERLe, [VER
YCLUNAD

\
M PREVENTING POISONING
- ARIE LAFARGE

.ro m ( With many powerful substances avaiable in
apothecary shops and pharmacies by the 19th
century, governments became concerned that the
public was at risk. A spate of murders caused
by poison led to new laws and regulations. In
Victorian Britain, registered pharmacists had to
pass exams in order to sell medicinal poisons
such as strychnine and opium. The sales had to be

Enough polson o | 1o known customers and officially recorded, and
o~ llll_l. People!  /  the substances had 1o be safely stored in locked
—= cupboards and in distinctive ribbed poison bottles

1o prevent any confusion.
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TOWARDS TODAY'S HOSPITALS

During the 18003, many more hospitals were built
across the world, with their design reflecting a new
understanding of the importance of cleanliness and the
isolation of infectious patients. The number of doctors
working in hospitals vastly increased as hands-on
medical education grew. Developments in nursing,
particularly through the work of Florence Nightingale
(see page 64), also had an impact on staffing standards
and aspects of hospaal design such as the introduction
of better ventilation, more windows and bigger wards.

The role of hospitals has increased dramatically in
the past century. Significant developments in surgery
(see pages 38-39), the introduction of scanning

and monitoring (see pages 22-23), and different
attitudes 1o childbirth (see pages 58-59) are just
some of the factors that have increased hospitals’
importance as key cenlres for healthcare




EARLY SURGERY

Until recent history, surgery was only carried out in emergencies, so
after accidents or life-threatening battle wounds. Patients remained wide
awake and experienced agonising pain. Even if they survived an operation,

they often died from infected wounds. And yet archacclogists have found
skeletons of pecple who lived thousands of years ago who clearly survived
amputation, complicated compound fractures and skull injuries.

ANCIENT DPERATIONS

In ancient Rome, some of the earfiest
operations that historsans know about
were on wounded wrestlers, gladiators
and soldiers. Archagathus emigrated
from Greece 10 ltaly in 215 BCE and
called himself vulnerarius or wound
specialist, His recommendations
included inserting a white-hot metal
rod into the skin of & wrestier's armpit
to prevent frequent dislocated arms
Roman surgeons used bone drills and
skull-rasps to treat skull fractures,

il perhaps someone had been kicked
in the head by a horse. They would
make the wound Larger, lift the broken
section of skull and then il the hole
with flour and boiling vinegar

Hook for puling o Inser

Scalpel \ Hutr actoe
- r s .

EXCRUCIATING CAUTERISATION

in the first century CE. Roman doctor Celsus provided details
on how to stop wounds bleeding and advice about ulcers and
abscesses in his encyclopasdia De medicing, One technique was
cauterisation, where blood vessels or wounds were burnt using
a hot metal instrument, 10 stop bleeding and close up the wound.
It was hoped that it would stop infection, but it must have been
excruciatingly painful. The technique was recommendod for
many centuries across Europe and the Middle East.

38

LEARNING FROM WAR WOUNDS

Once gunpowder was widely used in battles, the number and severity of war
wounds increased massively, and doclors had to develop new techniques In
1514, itatian surgeon Glovanni da Vigo (1450-1525) published a book in which
he recommended treating bullet wounds with boiling oil. French surgeon

Ambroise Pare (1510-90) was a pioneer in treating battiefield wounds, and in /
1545 he published a book specifically about wounds caused by firearms. One
day, he ran out of boiling oil and instead used egg yolk, rose oil and turpentine A

on a wound. When he returned the next morning, he was astonished 1o find that
the wound was healing successfully. He claimed that he would never use oil
again as it was cruel and painful

Tz 17| | REBUILDING FACES

3 In Italy in the 1580s, Gaspare Tagliacozzi (1545-95) was professor of surgery and anatomy

- " ot the University of Bologna. He became rencowned for carryng oul reconstructons of the

,;':ﬁ\ ol \* [ y nose and other missing parts of patients’ faces which had been injured owing to war, duels
d) “ or disease. These techniques had long been practised in India and descrnibed by doctors

including Sushruta (6th century BCE). In his illustrated book called De curtorum chirurgia
per insitionem (On the Surgical Restoration of Defects), lirst published in 1597, he wrote that
his aim was to help the spirit and the mind of the injured person rather than to produce a
resull that delighted the eye Much Later, surgeons trying to treat the ternble facial injuries of

soldiers in the First World War were inspired by these earbier attempts
39
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THE WONDER OF ANAESTHESIA

Surgery without pain relief was, as you can imagine, excruciatingly
painful, Alcohol, opium and cannabis have all been used since
ancient times to reduce a patient's pain, but the development of
anaesthesia truly revolutionised surgery. From a Japanese herbal
concoction to propofol, today's drug of choice, the race to find the
most effective general anaesthetic has seen pioneering scientists,

doctors and dentists compete and inspire each other.

HANAOKA SEISHO -
THE POWER OF PLANTS

Medical history often focuses on European developments, but  Patients arrived from all over Japan, and Hanaoka
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ROBERT LISTON - ETHER

in 1730, German chemist August Sigmund
Frobenius (1700-41) gave the name ‘ether to a
highly flammable substance. Although Paracelsus
(1493-154)) had used it to send chickens to sleep
200 years earlier, it was American surgeons

and dentists who introduced it 1o medicine.

In 1842, Dr Crawford Williamson Long (1815-78) was
probably the first to use ether for surgery. But the
demonstration that made headlines was the removal of
& tumour by Dr John Warren (1753-1815) on 16 October
1844, Dantist Willlam Morton (1819-68) also successfully
numbed his patients’ pain. The news spread quickly, and
the first two British anaesthetics were likely given on
the same day, 19 December 1846, Surgeon Robert Liston
(1794-1847) amputated a patient’s leg using ether just
two days Later, its first public demonstration in Europe

Japanese surgeon Hanaoka Selshé (1760-183%) was probably
the first 1o use a general anaesthetic. Inspired by ancient
Chinese medicines, he developed tsisensan - a mixture

of powerful plants. Its effects lasted for up to 24 hours and
allowed Hanaoka to experiment on his wife

performed plastic surgeries, amputations and more than
150 breast cancer cperations. However, his expertise did
not spread beyond Japan, and 50 his achsevemnments had
No iMmpact in America or Eurcpe, where similar surgical
techniques were not used for another 40 years,




42

ANTISEPSIS

Even if surgery is successful, it is vital that a patient’s wounds
heal successfully too. Ancient treatments included frankincense
and turpentine, and surgeons cauterised wounds to stop bleeding,
but there was no scientific understanding of what was causing
infection until the late 1800s.

HAND WASHING

Hungarian physician ignaz Semmelweiss (1818-
1845) was worried about how many new mothers
waore dying from infections after childbirth at
Vienna General Hospital in the 1840s. He started
10 collect data and found that women who were
looked after by medical students were more likely
10 die than those who were attended by a madwile
What was happening? As was usual at the time,
the students were examining dead bodwes as well
a3 helping mothers, and were spreading infection
Semmelweiss introduced hand washing with a
chlorine solution, and death rates quickly fell

GERM THEORY AND ASEPTIC SURGERY

Until the Late 1800s, surgeons didnt keep themselves,
their instruments or the operating theatre clean. They
often wore coats or aprons coversd in blood from
previous operations, as evidence of their experience,
and il they washed thesr hands it was after an operaton
but not before, Medical students were also allowed

to watch operations close up. Interest in Pasteur and
Koch's new germ theory (see page 15) coupled with a
growing number of industrial injuries such as complex
fractures inspired surgeons to rethink their techniques

By the late 18005, aseptic surgery was introduced
which aimed 10 stop germs getting into the cperating
theatre and therefore into a patient’s wound. Surgeons
began to wear gloves, face masks and clean gowns,
replaced wooden operating tables with metal ones
that could be more easily cleaned, and used stecilised
surgical instruments. These practices continue today

JOSEPH LISTER

Surgeon Joseph Lister (1827-1912) was inspired by Pasteur’s breakthroughs in understanding
germs. While working in Glasgow In the 1860s, he developed a device that sprayed carbolic
acid solution across the patient, staff and operating area. Lister also covered wounds with
carbolic-soaked dressings, starting with 11-year-old James Greenless who had badly
broken his leg in August 1845, Rather than becoming infected and having to be amputated,
James's leg got better. Lister wrole about his success in The Lance! medical journal. He
also experimented with hand washing and sterilising instruments, a practice that became
known as antisepsis. Not everyone agreed with Lister's approach, either because they
didnt believe in germ theory or because they thought that carbelic acid could make wounds
worse. But Lister’s resulls showed great success. More people survived their operations,
and as a result, surgeons could consider procedures that were once unthinkable.
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PLAGUES AND PANDEMICS

Diseases can spread so fast and so far that they become out
of control. When the spread becomes global, it is described
as a pandemic. From ancient empires to the present day,
enormous numbers of people have suffered from infectious
diseases including the plague, cholera (pages 50-51), AIDS
and SARS. Today, we have medicines to prevent or treat most
of these infections, but the recent COVID-19 pandemic shows
that diseases can still present encrmous challenges.

ANCIENT PLAGUES

Botween the 5th century BCE and the éth century
CE, a number of devastating disease outbreaks
killed millions of people from Greece 10 China, and
across the Roman Empire. Although historians
believe that the pandemics were caused by diseases
including the bubonic plague and smallpox, no one
knows for sure what the deadly infections were.

BUBONIC PLAGUE

Plague is a potentially lethal infectious disease, caused
by a bacterium called Yersinia pestis. This bacterium
lives in some animals (mainly rats and mice) and fleas.
Bubonic plague is the most common form of the disease,
in 1344, the Black Death killed up to 200 million people
across Asia, the Middle East, North Alrica and Eurcpe
(more on pages 48-45). In 1665, an estinated 100,000
Londoners died in the Great Plague of London ~ the
worst outbreak of bubonic plague in England since the
Black Death. In 1855, the plague spread easily from China
vin global shipping routes to every inhabited continent

on Earth, in a pandemic that lasted until the 15605,

SMALLPOX AND
MEASLES

As European people colonised countries in Africa and the
Americas from the 14005, they introduced devastating
new diseases. Imported viruses, including smallpox, killed
an estimated 50% of native people living in North, South
and Central America, while measles killed more than

half the populations of Cuba and Honduras in the 1500s,

FLU

Between the 18805 and the 19605, a number of flu
pandernics spread across the globe. The most famous,
the 1918 Spanish flu pandemic, killed up to 100 million
people, helped by the global movement of troops at
the end of the First World War. It was nicknamed the
Spanish flu because while other countries censored
news during the war, Spain reported its flu cases.

A new virus that attacks the body's Immune system
was first described in the 1580s and has since killed
more than 25 million people. People who catch
Human Immunodeficiency Virus (HIV) can develop
AIDS (Acquired Immune Deficlency Syndrome), which
causes serious health problems, Today, medicines
can help people with HIV 1o stay healthy.

CORONAVIRUSES

Coronaviruses were named in 1968 by the
scientists June Aimeida and David Tyrrell, because
they look like the Sun's outermost layer, the
corona, from the Latin for wreath or crown,

SARS: 2002-4

With the first case reported in China in November
2002, the outbreak of Severe Acute Respiratory
Syndrome (SARS) kitled at least 774 people
worldwide. However, the pandemic was contained
through the quarantine of infected people.

MERS-CoV: 2012~

The Middie East Respiratory Syndrome coronavirus
(MERS-CoV) first transferred to humans from infected
camels. Twenty-seven countries including Saudi
Arabia and the Republic of Korea have reported

cases since 2012, and the outbreak continues.

SARS-CoV-2: 2019~

First reported in China in mid-December 2019, the COVID-19

pandemic quickly became a global crisis with more than
700 million cases and more than 7 million deaths by the
ond of 2024, Scientists responded incredibly rapidly to

develop eMective vaccines, although making them available

to everyone across the world is an ongoing challenge.
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THE BLACK DEATH

In the 14th century, a terrifying disease killed up to 200 million people
across Asia, the Middle East, North Africa and Europe. This massive
outbreak of bubonic plague was the deadliest pandemic in recorded
history, At the time, no one knew what caused or spread the discase
and there was no cure. Today, there are still regular outbreaks of
plague in places like Madagascar, but it can now be successfully
treated with antibiotics.

ATTACK OF THE PLAGUE

The bubonic plague is an ancient disease thought 1o have
begun in the 1200s in the area that is now Uzbekistan
and Kyrgyzstan. Historians and scientists believe that
nfected Neas living on wild marmots carried a specilic
dacterium in their blood, which transferred the plague
10 humans with a bite. Most people Lived in crowded
dirty conditions, and so the infection travelled easily

via fleas on rats, and via lice living on unwashed
clothing and bedlinen. The disease spread as merchants
travelled to Constantinople and on across Europe, the
Middle East and North Africa. The pestilence, as it was
known at the time, was particularly bad in England and
n modern-day ltaly and Germany. The pandemic peaked
between 1347 and 1351, but there continued 10 be many
plague outbreaks centuries after this

ACHES, PAINS, LUMPS AND BUMPS

The plague was an extremely frightening illness. You might
have begun to feel hot, achy and tired before starting to
develop buboes, or swollen infected lymph nedes, in your
gron, neck and armpits. Very fow people recovered, some
deed within 24 hours, but most within one week

ug

PREVENTION AND QUARANTINE

Many peoplie delieved that the plague was a punishment sent by God, so thay
visited churches and prayed in an attempt to protect themselves. Some doctors
believed that the disease might have been caused by poisonous gases or St
miasmas which could spread easily from a sick to a healthy person. A pomander
filled with scented herbs was thought to help to block out the disease b

Doctors such as Guy de Chauliac (1300-1348) from France and Ibn al-Khatid ol
(1313-74) from Spain, who lived through the pandemic, highlighted ways to
prevent the disease which we champion today, for example the importance of
having fresh air, cleaning rooms and staying away from infected people. In

a number of ports, people arrving on ships were ordered o stay offshore

for 40 days - this is where our word quarantine originates, coming from

the takian word for the number 40,

s
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CONTROLLING THE DISEASE

Although we now know that diseases are not spread by foul-smelling
ar or mist, taking actions to prevent miasmas led to better hygiene and
living conditions, and ultimately helped control disease Englishman
Edwin Chadwick (1800-50) carried out & report for government, which
was published in 1842. He concluded that urban poverty, disease, dirt
and miasmas were all Linked, and that ! you cleaned up the city, you
would simultaneously reduce disease and improve people’s lives

CHOLERA

On 18 October 1831, 12-year-old Isabella Hazard from Sunderland was
one of the first people to die of chalera in Britain, She had fallen ill very
suddenly, experiencing severe vomiting and diarrhoea and an unguenchable
thirst. Her eyes sunk into their sockets and her skin turned worryingly blue.
The fact that four major cholera epidemics in Britain in the 1800s caused | The government understood that investing in better sewage and drainage
more than 140,000 deaths signalled that something was clearly very wrong, . : Y systems, water supplies and housing meant that the economy stayed strong

Subsequent investigations played a significant role in highlighting the link ' , 100, They passed lawis 10 iaplenient changns scroes s Country, staring

R . . - 2 ¢ with a Public Health Act in 1848, But it took many decades 10 take effect
between living conditions, public health and infectious diseases. In 1858 in London, the river Thames, full of human and animal sewage and

industrial polivtion, smelt 50 ternble that it was called the Great Stink

Cholera's arrival in Sunderiand was part of a global
pandemic that originated in the Bengal region of eastern
india. In the mid-1800s, as British colonisers expanded
their influence across India, new railways and canals
meant that the British Army spread the disease. Increased =0
movement of people around the world, including on British
trade ships during this time of empire-building, meant
that millions died as cholera reached Asia, the Middle
East, Europe, East Africa and North America. Those
infected often died within 24 hours as there was no cure.

Sang
~

S 3 — . : : P L) —
M\ \,N , RIS LR o
s » I i AL B i

3 . T —— —‘_—_—___’- . = *,0
- . e s r— v LA T— -
P ——— . ,,
CAUSE CHOLERA TODAY
For decades, scientists, doctors and government officials investigated The world is still experiencing a cholera epidemic: it started in South Asia
dilferen! causes for the disease. Many believed miasmas (see page 15) in 1961, reaching Alrica in 1971 and then the Americas in 1991. Cholers is now .
were to blame, but in the 18505, the doctor John Snow (1813-58) argued endemic in many countries, with an estimated four million cases each year 2
that cholera was spread through dirty water, famously linking the supply of across the world, and up to 140,000 deaths. Today, cholera is easily treated if
water from a pump in Soho, London, to an outbreak in the neighbourhood caught early, and the development of cholera vaccines from the 15805 onwards
While Snow correcily identified cholera as a walerborne disease, it wasn'l has had a significant impact. The World Health Organisation is co-ordinating

until 1884 that Robert Koch discovered the actual bacteria that caused it efforts to eliminate cholera in 20 of the hardest hit countries by 2030,
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VACCINATION

What if you could stop an infectious disease before it even starts? Today,
vaccination means that once life-threatening illnesses, such as polio,
measles and mumps, are rare. By giving people a very small harmless form of
a disease, vaccines teach the immune system to produce the right antibodies
to attack it. If most people are vaccinated, the disease can't spread.

SMALLPOX

Smallpox is a terrifying incurable disease which starts
with a lever and develops to cover your whole body
in a blistering rash which can be fatal or cause
blindness and terrible scarring il you are lucky
enough to survive. Most victims have been
children under five years old. Scientists believe
that it originally came from Asian gerbils, with
the earliest written descriplions from ancient
india and China. Scars on the mummified

body of ancient Egyptian Pharaoh Ramses V
suggest that his death in 1145 BCE was caused
by smallpox; 16-year-old King Edward VI died
of it in 1553; and it killed an estimated 300
millon people globally in the 20th century.

INOCULATION

For centuries, people in countries as far
apart as Wales, Indea and Turkey noticed that
if you had already had smallpox, you were

protected from getting it again or spreading werd VY % ( oy
it 10 others. They used a technique known CNOrLelf hore Ty 0 FRat o, <
as inoculation 1o infect people deliberately TRl augpgrr . . allpog 4o £y, LS
Dried smallpox scabs were rubbed into - or S ref ol )0 Rere entirels i s, and s,
infected pus was transferredto < acutina fo Derd ,' Clal Wompy WAD mat ‘:.'__‘""‘v'.f.,{,,.‘_. -
healthy person. in the early 1700s in America, = _;/; e sperasy, = €U R fusins
enslaved African people introduced smatipox Y Ctolembe & ST, PP
inoculation to their European owners Cople Senn t, . TR grent s 5. E
1n 1721, Lady Mary Wortley Montagu {1689~ fomily hoe “e axotk,, A MRS G abat ey
1762) introduced the practice to Eurcpe. P e i, RXK (0 kaye YRS N any of 14, -
She had witnessed the power of inoculation wsts T forthy . alleporph
first-hand while her husband was British (Common)y 22, FAPoLe, any » b
ambassador in Constantinople. Having had WOMAR Comer” o) N Liheen b s | LY are
her son inoculated in Turkey, on her return the bord . VR & nif ~shell £ y I her) fhe let
to London she invited influential doctors oleate 2. s 7 mallopge . 4 " U the matt,, .,
10 watch the unfamiliar procedure being 2 O Rare oponp’ 00 S whay = /
performed on her daughter. Although she Aok of e b TR nmeginr s, S
faced strong opposition, her upper-class IO% ko mopy | "", ViR 4 lerge s I 1P open
connections meant that confidence began nbs th, FRex fhaw o s caie (whick ., ve
10 spread. Alter her death her letters from PR TOR X sk oty IR k) g “
Turkey championing inoculation were rrrs L REr mep ], o Cl Yy i
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JENNER'S BREAKTHROUGH A,
in England, Dr Edward Jenner (1749-1823), who had been [0
moculated against smallpox as & child, started a scientilic ) L
investigation. .
On 14 May 1796, he inoculated James Phipps, his AT

gardener's eight-year-old son, by putting pus from

& cowpox blister from a local mitkmasd into & cut on
James's arm. To test whether his risky experiment had
worked, Jenner infected James with smallpox on 1 July
and then again a few months later. Although James
experienced a slight tever and some blistering, he did not 5
develop the full horrible disease. Jeaner published the i
results of his enquiry in 1798, He had proved that people n
who had been given cowpox seemed 1o be immune from 105"
smallpox. Jenner called this new process vaccination,
from the Latin word vacca, meaning ‘cow’.

Smallpox vaccination quickly spread across the world.
Jenner devoted the rest of his life to spreading this
life-saving technique, starting by turning his garden
summerhouse in1o the world's first vaccination clinic.

But the disease remained an enormous prodlem in poorer
countries such as India and Brazil and much of sub-
Saharan Africa In 1984, the World Health Organisation
launched a vaccination campaign to eradicate smallpox
worldwide. On 8 May 1980 the world was declared
smallpox-free.



ONGOING GHALLENGES

Although vaccination has made a massive difference to world
health, viruses are still very tricky diseases to treat and prevent.
There is also a long history of people being wary about receiving

vaccines, and this continues today.

In Britain in the 17205, smallpox inoculation was initially
carried out on powerless prisoners and orphaned
children; they all survived and the prisoners were set
free in thanks. By the 151h century, the clear success of
smallpox vaccination meant governments wanted all
children to be treated In 1853, smallpox vaccination was
made compulsory for all babies in England. Parents who
refused to vaccinate their children were fined, or even
put in prison. But some people believed that smallpox
vaccines caused madness, diabeles or even death. Others
feared that putting material from cows into humans
might cause cancer or displease God. The governmant
decided that, although vaccination was undoubtedly
effective, parents could opt oul. However, compulsory
vaccination for smallpox continued in the UK until 1948.

Persuading pecple that vaccines are safe and
will make a real ditference 1o everyone's health
15 an ongoing challenge, most recently seen in
the case of the global COVID-19 pandemic.
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BECOMING A DOCTOR:
THE FIGHT FOR EQUALITY

Having a specialist person in the community who was expert in treating diseases or
caring for the sick has been common since ancient times. Although this has always

included women, their work has typically been unpaid - caring for their families and
communities. In the past, most healers (men and women) learned from experienced
practitioners, rather than taking exams. Today, doctors are nationally registered

to ensure that they have the highest standards of knowledge, but when

stricter medical qualifications were introduced, women

struggled to jump the required hurdles.

In Britain, the first medical school opened at Oxford University
in the 13003, The College of Physicians was founded in London
in 1518, to control the standards of people practising medicine.
But women were strictly forbidden. Medical organisations
intentionally excluded ‘quack doctors’ (see page 32), but their
entrance requirements also shut out men who could net afford
10 go to university, and all women, as they were not allowed to
sit the required exams. This was formalised further when a
series of laws relating to registering for the British medical
profession were passed from the 1850s.

Although the call for men to fight abroad allowed
women to take up new medical opportunities (as well
as opportunities in many other professions) during
the First and Second World Wars, it wasnt until the
19703 that medical schools accepted women and men
equally in many countries. Today in Britain, although
there are more women than men working as general
practitioners, for example, gender stereotypes and
practical issues around famity-friendly working still
present challenges.

GLIMPSING MEDICAL WOMEN

Finding information about women who had medical
roles is often challenging because there is little
surviving evidence. However, an ancient Egyptian

tomb from around 2700 BCE names a woman called
Merit Ptah who is described as the Chief Physician,
Surviving itallan medical writings from the 1100s were
probably written by Trota, a woman, and other books
refer to women connected to the medical school at Salerno,
Italy. Founded in the ninth century CE, the school was
probably the first in world, and unusually it accepted both
men and women as students and teachers.

FEMALE PIONEERS

Woemen had to avercome significant hurdies to qualify formally as doctors,
facing prejudsce from both men and women about thesr abilities. Some people
believed thal women were too weak, sgueamish and unreliable to be trusted

51 \l )
with patients, Others argued that it was vital for women 10 work in medicine, S0 lg:cb“”‘ |l! L
that female patients felt confident about getling advice and treatment. Individual ‘“LL. : =
women worked hard to battie for their place in the profession, olten agasnat .-“—
s

sirong oppositson J.T
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DOROTHEA ERXLEBEN (1715-1762) =J|[-

THE FIRST WOMAN TO GET A MEDICAL DEGREE = llr"
I v/ &
Determined to study medicine alongside her brother, Erxieben managed to get aj }_//,‘-—"
/d

permission from Fredrick |l of Prussaia to study at the University of Halle in 1741

For reasons unknown, neither ssbling 1ook up the place However, alter years i /
of successiully being a clergy wife with nine children as well as running her |
father's medical practice, Erxieben finally graduated from Halle in 1754, She

practised medicine until her death, but no other woman was admitted to any

German medical school until the 20th century

ELIZABETH BLACKWELL (1821-1810)

THE FIRST WOMAN DOCTOR TO QUALIFY IN THE UNITED STATES

Born in Bristol, England. Blackwell moved 1o the US with her family as & child
and worked as a teacher before deciding 10 train as a doctor. The only medical
college to accept har was Geneva Maedical College in New York State The all-
male student body voted her in as a joke! She graduated in 1849, and in 1857
opened the New York Infirmary for Indigent Women and Children with her sister
Emily, also a doctor. A decade later they opened a women's medical college
which Emily ran while Elizabeth moved back to England She was the first
woman to appear on the new Medical Register in 1859

ELIZABETH GARRETT ANDERSON (1836-1917)

THE FIRST WOMAN TO QUALIFY AS A DOCTOR IN BRITAIN

As British medical schools did not accept women, Garrett Anderson combaned
private lessons and hospital work to qualify. The Society af Apothecaries was the
only place that let her take their exams in 1865 - they then excluded women for

a further 23 years! Garrett Anderson cpened St Mary's Dispensary for Women
and Childran in 1666, In 1887, she was appointed dean of the London School of
Medicine for Women, the first school where women could train 10 be doctors in
Britan. She was also an active member of the suflrage movement, campagnmng
for women's equal rights, and the first woman mayor in England, elected in 1908




MIDWIFERY

Although childbirth is a natural process, it can also prove dangerous for
both mothers and babies. For centuries, midwives have assisted birthing
mothers, traditionally as unpaid women working in their communities.
Historically, men were not allowed into the delivery room, whether they
were fathers or doctors - and certainly not as midwives themselves,
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SHARING EXPERTISE

Midwives traditionally learnt their role from other
experienced women, but from the 15005 they might have
also consulted guidance books, if they were able to read

In 1609, Louise Bourgeois (1563-1636), midwile to the
French queen Marie de Medici, wrote a book recording
her cbservations of more than 2000 births

THE INVENTION OF FORCEPS

In 1813, a box of specialist surgical instruments was discovered under the
floorboards in the Chamberien family home in Essex, UK. Four generations
of Chamberlens were male midwives, with Peter (1560-1631) serving Anne
of Denmark, wile of King James |, and Henrietta Maria, wile of King Charles
I The hidden box included four pairs of forceps - curved metal tongs that
fit round a baby's head and help with a difficult delivery. They were probably
invented by the family, to give them a significant advantage over other
midwives in helping with successful births. When they tried and failed to
obtain a patent for their forceps they instead kept them secret. Rumour has
it that they drove to births in closed or curtained carriages, with the birthing
mother blindfolded and the forceps in an enormous, geld-covered box that
required at least two people 1o carry !

BATTLE OF THE SEXES

From the 1700s, so-called ‘man-midwives’ (early
obstelricians) felt that births should involve doctors and
instruments. They argued that their medical expertise
was vital, but most female midwives maintained that
birth should be natural, and that women should take
the lead. Many also felt it was inoppropriate for men 1o
assist with childbirth

Scottish-born William Smellie (1697-1743),
known as the Tather of British midwifery’,
observed and published details of the
natural birthing process and taught
midwives and medical students

through attending actual births

Midwives still experience a battle of
the sexes in the 2ist century, but this
time it's being fought by men. The
British 1951 Midwives Act even banned
men from working as midwives
altogether, and male midwives were
not altowed in many countries into
the late 20th century. Although this

5 no longer the case, less than 1% of
midwives today are male.

5%




BECOMING A SPECIALIST: DENTISTRY

Although the job of a dentist was only given a specific name in the 1700s, finding
someone to pull out 3 rotten tooth or recommend a cure for toothache has always
been important, Even though the advice given, the products used and the people
involved back then might seem very strange to our modern eyes (and teeth!), getting
rid of terrible tooth pain meant that dentistry emerged as an essential specialist
job. In the later 20th century, public health campaigns about keeping your teeth
clean and avoiding sugary foods have tried to prevent the need for dental work.

BARBER SURGEONS
AND TOOTH DRAWERS

Early dentistry was mainly

about stopping pain rather than
praventing the cause, which meant
the job basically fell to those

who had the sharpest tools! In
medieval Europe you could go to
blacksmiths, wigmakers, jowellers
or apothecaries 1o have your leeth
pulled out Barber surgeons were
the most commeon choice, however,
a5 they were experienced i dental
procedures as well as cutting

hair. Specialist tooth drawers

also travelled around the country
taking out teoth at markets and
fairs. While some were con arlists
who did nothing but put on a show,
some came highly recommended
King Henry IV (1367-1413) even had
his own personal tooth drawer
From the early 1700s, dental keys
were used 10 exiract teeth, but they
gripped so tightly that gum and
bone often came out along with
the tooth, and sometimes patients
even ended up with a broken jaw!

&4
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TIME TO GET PROFESSIONAL

As dentistry become more specialised, most
practitioners learnt the ropes through an
apprenticeship, but they were not expected to have a
degree or pass any exams. In London, the first dental
hospitals opened in the 18505 with teaching schools

attached. It wasnt until 1878, however, that a law was
introduced declaring that all dentists had 1o pass an
exam and join a national register. The first person to
register was John Tomes (1815-1895), who was knighted
for his contnbutions 10 the profession



WARTIME INNOVATIONS

Wars always cause terrible injuries and many deaths. But they
also force medical professionals to develop new treatments and
practices rapidly to cope with enormous challenges. It is because
of this that the Greek doctor Hippocrates described war as the
best place for surgeons to train, Innovative medicines, surgical
techniques, equipment and organisational ideas that started in
wartime often go on to help the wider population.

18031615 NAPOLEONIC WARS

Dominique Jean Larrey (1766-1842),

a French surgeon in Napoleon's army,
first set up the triage’ priority system
{from the French word for 1o sort’ or
10 select’): wounded soldiers were
sorted into categories to decide how
SOrious their iInjuries were

Those with minor injuries could he
treated quickly and go back to fight
Those with major injurses would be
treated and recover aver time,

If casualties were 50 badly injured
that they would not survive, sadly they
dig not receive treatment

18531856 CRIMEAN WAR

This was the first British miitary
campaign to use anaestheslia in the
form of chloroform {see pages 40-41)

18991302 SECOND BOER WAR

The British Army took nine X-ray
units 1o South Alrica, making use of
Rontgen's recent discovery (see page
22}, =0 that they could find shrapnel
In wounds more easily

1814-1918 FIRST WORLD WAR

The introduction of the Thomas
spling, an easy-1o-use device that
held a patient’s leg totally still, saved
thousands of lives and is still used
today. It meant lewer amputations
were needed, and therefore fewer
deaths from infection

In 1914, it was discovered that adding
sodium citrate to blood prevented
clotting, so, for the first time, blood
could be stored on ice for up to 26
days, sent to where it was needed, and
used later. Portable transfusion kits
for use in battle were designed and
the first blood banks were set up.

19391345
SECOND WORLD WAR

As more soldiers survived with life-
changing injuries such as paralysis,
Or Ludwig Guttmann (1899-1980) set

8t Stoke Mandewile, UK_in 1944
It was the birthplace of the

2001-2014 AFGHANISTAN

Camp Bastion was specially built as
a base for more than 3,000 British
troops. It included a field hoapital

in tents with operating theatres,
wards, an X-ray department

and an emergency department,
Expert nurses, surgeons, doclors,
radiographers and other specialisis
all worked together in carefully
organised teams. Because the
hospital was attacked several times,
all medical staff had to wear body
armour.

up the National Spinal Injuries Centre

Paralympic Games (
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19501953 \\
KOREAN WAR

This s when helicopters were
first regularly used as flying
ambulances. Today, sir ambulances
are used across the world to
transter sick and injured
people quickly.

35-1975
VIETNAM WAR

Post-Traumatic Stress Disorder
(PTSD) was recognised for the first
time as a significant psychological

impact of the war
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TRANSFORMING NURSING THROUGH WAR el

Mary Seacole (1805-1881), She told her story in The Wonderful
Nurses have a very long history of caring for the sick and looking Adventures of Mrs Seacole in Many Lands, published in
after babies, children and older people. For centuries, however, they 1837. She gained her nursing knowledge from her Jamaican

mother, who treated many British officers and their families
often had poor reputations and were accused of being drunk, too old in Jamaica, drawing on Alro-Caribbean medical traditions

or even too ignorant to be trusted! Apart from caring in the home, Mary hersel! nursed British solers in Jamaica and cholera
nurses worked at military hospitals. But nursing was transformed patients in Panama before travelling to England to offer her
into a profession from the 1800s, prompted largely by the actions services to the Crimean War. When she was turned down by
of British women during the Crimean War (1853-56) and American SR, UiV BIE MITLIO AL LYITHeN eNpISRsty an
nurses during the Civil War (1861-65).

opened ‘the British Hotel' there to supply food, drink and care
for soldiers, she also treated the wounded on the battlefield,

THE LADY WITH THE LAMP

Florence Nightingale (1820-1910) is probably the

most famous nurse In history. Despite her family

disapproving of her chosen career as a nurse,

she trained in Germany before starting work in

London. In 1854, Sydney Herbert, Secretary of State

for War, asked her to organise a team of women

to travel to the Scutari hospital in Constantinople,

Turkey, to nurse soldiers wounded in the Crimean

War. The hespital conditions were shocking, with

one army surgeon describing the wards as being

as muddy as a country road! More soldiers died b X
from diseases they caught in the hospital than el : -
from their battlefield wounds. Nightingale was afik Ta;a-gvj
incredibly organised and worked hard to transform :3,_;;?.,;
the situation. She became famous back in Britain T SRS
with newspaper reports of the lady with the lamp’ ‘
following her nightly routine of checking her patients.

Florence devoted the rest of her life to improving A NURSING PROFESSION
nursing and championing better training and higher e e
standards for hospitals, This Led to the establishment ;

of the nursing school at St Thomas' Hospital in

London and ‘Nightingale” wards, which ensured good

ventilation and an organised layout, transforming

conditions for hospital patients. These ideas spread

around the world. Around 2,000 volunteer nurses had

served during the American Civil War, and in the 1870s,

the first three nurse training schools were established

in the US, inspired by Nightingale's recommendations.

rom atle USI (




PENICILLIN

Before the discovery of antibiotics, people often died from bacterial
diseases such as pneumenia or frem infections. Although mould had
been used for centuries to treat infected wounds, it took the urgent
need to keep soldiers healthy in the Second World War to turn
penicillin - discovered in 1928 - into a wonder drug in the 1940s.

A CHANCE DISCOVERY

In September 1928, Dr Alexander Fleming (1881-
1955), a scientist at St Mary's Mospital in London,
found mould growing on a petri dish in which
he had been investigating bacteria. In the area
surroundeng the mould, the bacteria had been
killed. Fleming's research found that juice from
this mould — which he named penicillin
- Was poisonous to many types of
bacteria Believing it was nearly
impossible 1o turn this discovery
into an effective medicine,
Fleming moved on to other
projects

OXFORD RESEARCH

A team of scientists working
in Oxford in the 19305, led by
Australian Howard Florey
{1898-1968) and German-born Ernst Chain (1906-79),
revisited Fleming's work. It took three years to crack the
challenge of creating pure penicillin, but it was immediately
successiul an infected mice The problem was how to
produce enough penicillin to carry out tests on humans,
Penicillin had to be extracted from a fermenting broth of
mould, and baths, bedpans and milk churns were all used
1o produce only tiny amounts. Eventually, Norman Heatley
(1911-2004), one of the team members, designed a special
vessel and a team of six ‘penicillin girls’ worked full time to
extract the ‘mould juice’

The first patient was treated in 1941 It was Albert Alexander,
a policeman who had cut his face pruning roses. Although
the penicillin made him better, sadly there was not enough
of it for a full recovery and he died five days later.

AMERICAN MASS PRODUCTION

Although penicillin could save lives, during the Second World
War there were no British businesses able to take on the
massive task of producing it. Instead, Florey and Heatley flew to
America to Iry to persuade pharmaceutical companies 1o mass-
produce the drug When the US joined the war in December
1941, it was clear that penicillin could be vital to keep their
soldiers healthy and able to fight. With government support,
around 20 American companies worked together to produce
enough supplies for all the American troops and their allies,

In 1946 penicillin was made available to the UK public
for the first time, and by the end of the 19405, more than
250,000 people were prescribed penicillin every month,
Many untreatable conditions were now treatable, and
surgeons could attempl more invasive surgeries
However, bacteria have now evolved to become
resistant to penicillin and other antibsotics. Scentists
are working hard to find alternative medicines

&7



KEEPING WELL FAR FROM HOME

strain, and detalled plans are needed In case someone
gets injured or becomes unwell while in orbit. in the

If you are travelling into unfamiliar or dangerous conditions with 1960s, astronauts often spread colds between themsetves
no outside help, making plans to keep healthy and deal with Before a mission today, the crew will quarantine for
emergencies is extremely important. While you might pack a first around two weeks to ensure theyre healthy. Astronauts
aid kit when you go on holiday, ships' surgeons and explorers in the ) are also screened for diseases like epilepsy and asthma.
past also needed to ensure they planned for every scenario 1 All astronauts are highty trained in first aid and
( / \ resuscitation. Some are even trained in basic surgical and
dental procedures. Their medical kits contain more than

190 medicines, but the main risk to astronauts is serious
injury, so they all practise manoeuvres meticulously
on Earth to try to prevent any problems in space.

SHIPS' SURGEONS

Whether for trade or battle, travelling by ship around the world could be a

langerous business. A ship's surgeon was responsidble for carrying out emergency
operabons, including amputations, pulling out rotten teeth and even cutting the %
crew's hair! English mulitary surgeon John Woodall (1570-1643) published The ( '\l
Surgeon’s Mate in 1617 1o advise ships’ surgeons on medical treatments while (" \\

gangrene. He also suggested eating citrus fruits more than a century before

al sea It includes information about treating gunshot wounds, the plague and k
Scottish doctor James Lind (1716-1794) conlirmed 1hat they prevented scurvy ‘
1
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Buis s
Space missions provide a unigue opportunity
to investigate the effects of weightlessness,
confined living spaces and increased radiation
on the human body. Daily exercise is vital in
reducing the effects of weightiessness such as
bone loss and muscle wasting, but astronauts are
also studying bone loss while in space - one of
the many medical experiments carried out that
will help us on Earth, Iif scientists understand the
process of bone loss and can prevent it in space,
it is hoped that this will also benefit the millions of
earthbound people who suffer from osteoporosis.
69

RISKY EXPEDITIONS
m’_ Eurcpean explorers faced many medical challenges as they travelied into

exotic territory. Rather than turn to the local people's expertise, they often took
ey
> ANy o s oy medicine chests with famibaar remedies from home. British explorers, including
"‘v 5 i 4 .

Captain Robert Scott (18£48-.1912) in Antarctica, were supplied with medicine

chests made by Burroughs Wellcome (see page 31). Their mnovative Tablowd ine— e

ba

pills compressed medicines into tiny tablet form and were ideal for explorers
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CHRONIC DISEASE

While many chronic diseases have ancient origins, medical
understanding of their causes has changed enormously.
As treatments and our living conditions have improved, life expectancy
has too, meaning that patients and medical professionals have found
new ways of treating and living with long-term, or chronic, illness.
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ASTHMA

Asthma is a lung disorder that
causes airways to swell and produce
{ots of mucus. It was described and
treated by the ancient Greeks, with
remedies including medicinal plants
like hyssop, drinking animal blood or
eating fox lungs! Today, the breathing
difficulties of asthmatic people can
be treated effectively with inhalers
that use medicines to relax their
muscles and open up their airways,

EPILEPSY

Epilepsy is 8 condition where sudden bursts of electrical
activity in the brain cause fits or seizures. It was known
historically as the falling disease’, and epileptic seizures

forces. Our modern understanding of epilepsy builds
on knowledge about electncal impulses in our nervous
system and brain. More than a thousand years ago,
Islamic doctor 1bn Sina (980-1037) seems to have been
on the right track when he suggested holding an electric
ray fish to an epileptic patient’s forehead! By the 1840s,
British physician John Hughlings Jackson (1835-1911)
proposed that epileptic seizures were caused by an
overwhelming discharge of energy from the nerves to
the muscles, In 1929, German psychiatrist Hans Berger
(1873-1941) invented the electroencephalograph (EEG)
to measure the brain's electrical activity. Dectors still
use £EGs today to diagnose epilepsy. There are around
50 million people Living with the condition worldwide,
who mainly manage their symploms with medication
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were often seen as mysterious or caused by supernatural

DIABETES

Diabetes has a long history. Its full name, diabetes mellitus,
means 10 pass through, sweetened with honey', because a
diabetic person's urine is sweet. Today, we recognise that
diabetes is caused when & hormone called insulin is massing
or in low supply. S0 it can't perform its job of regutating blood
sugar levels. The only early treatment for diabetes was 1o
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put patients on a very strict diet with no carbohiydrates. A
series of descovenes from the late 1800, however, ponted
towards an explanation for the condition, and the subsequent
introduction of a dady injection of insulin to manage blood
sugar meant that people with diabeles could Live very
different lives from those of their diabetic ancestors
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TRANSPLANTS

Until recent history, if part of your body failed to work properly or
was damaged beyond repair, your options would be very limited and
even life-threatening. Replacing a failing internal organ like the
heart or kidney is an incredibly challenging medical procedure for
doctors and surgeons. It also depends on the generosity of donors
and their families to donate their organs to help others.

~ A NEW HEART

0n 3 December 1967, S4-year-old South
African Louis Washkansky was the first
person to receive a heart transplant. Working
with a team of 30 people, surgeon Christiaan
Barnard ramoved his diseased heart. The
donor heart, from a woman killed in an
accident, was transplanted into Louis’s body,
and he was given large doses of drugs o try
to prevent his body from rejecting i Sadly,
he died on 21 December, but his bravery in
agreeing 1o undergo this pioneering operation
paved the way for future successes.







TACKLING FUTURE CHALLENGES

While we have come a long way, there's no doubt that everyone
involved in health and medicine will continue to face challenges
in the future, Inevitably, there will be difficult decisions, dead ends
and tragic events - but also amazing breakthroughs - as humans
continue to grapple with their complicated bodies and the conditions
that they encounter. With inspiration frem history coupled with
cutting-edge technology to revolutionise treatments, researchers
and practitioners will continue to meet
challenges head-on.

PERSONALISED
MEDICINE

Now that scienbsts
understand the human

LODKING BACK TO
MOVE FORWARD
Scientists looking for inspiration for new
medicines have joined forces with historians,
especially when it comes to treating hospital
superbugs. International research teams
have had exciting successes: a Wth-century
Anglo-Saxon remedy for aye infections killed a range
of microbes including MRSA, and honey and the polien
it contains is suggesting promising leads lor future
antibiotics. Researchers are also reinvestigating existing
medicinal plants, including aspirin from willow, and
artemisinin from wormwood, 1o look
for potential cancer treatments.

genetic code (see page

25). there is the potential to create

personalised medicine that fits perfectly
with each individual body's instruction

manual or genome, avoiding side effects

and ensuring that medicines work

well for each unique patient. Scientists
are also working towards new drug
discoveries that precisely target the
complex Links between human bodies and
disease. Pioneering developments have
already started in patients with HIV, cystic

fibrosis and rare childhood cancers

SUPERDRUGS VS SUPERBUGS

Since the discovery ol penicillin, scientists have
developed more than a hundred different types
of antiblotic to treat diseases and infections.
However, bacteria have become resistant to
many of these medicines, and ‘superbugy’
such as E-coll are now extremely difficult to

treat. We may return 1o a situation when commaon
infections could kill people, especially in poorer
countries or disaster zones, with diseases like
typhoid now resistant to virtually all antibiotics.
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abscess a painful, swollen, infected
collections of pus

AIDS (Acquired Immune Deficiency
Syndrome) a number of potentially
life-threatening infections that happen
if the bedy's immune system has been
severely damaged by the HIV virus

Alzheimer’s disease the most commen
form of dementia, or decline in
brain functioning

amputation the surgical removal of part
of the body, like an arm or a leg

anaesthesia a state of controlled
numbness or unconsciousness so that
you don't feel pain during surgery

anatomy scientific study of the
structure of human and animal bodies

anthrax a serious bacterial disease,
sometimes passed to humans from
sheep and cows

antibiotic a medicine used to treat or
prevent some bacterial infections

antibody a protein in the bleod that
responds to a particular disease
entering the body

antidote a medicine taken to act against
a poison

antisepsis preventing the growth of
micro-organisms that cause disease

apothecary in history, a person who
prepared and sold medicines

archaeologist a person who studies
history by excavating sites and
analysing the evidence they find there

aseptic free from any micro-organisms
that cause disease

atrium one of two spaces in the
upper heart

Ayurveda a traditional Hindu system
of medicine

bile a bitter fluid that is made by the
liver, stored in the gall bladder and
helps digestion; one of the ancient
four humours

botulism now rare life-threatening
condition caused by toxic bacteria

bronchitis an infection of the main
airways of the lungs

catheter a flexible thin tube that can be
put into the body, including the bladder
or the heart

cholera a potentially fatal bacterial
infection that causes extreme diarrhoea
and dehydration

cloned when a copy is made using
a fragment of DNA

colonised established control over a
place and the people who lived there
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constipation difficulty emptying
the bowels

cuneiform an ancient writing system
used in Mesopotamia and Persia

curator a person who works in
museums and looks after historical
collections

deficiency a lack of something, like
vitamins in the body

diabetes a lifelong condition that
causes a person's blood sugar level to
become tco high

diphtheria a highly contagious bacterial
infection that mainly affects the nose
and the throat

dysentery an infection of the intestines
that causes diarrhoea containing blood
or mucus

E-coli (Escherichia coli) a bacterium
that lives in the intestines and can
cause severe stomach cramps,
diarrhoea and vomiting

endemic constantly present within
a specific location

endoscopic camera using a long thin
flexible tube with a light and camera
at one end to look at organs inside the
body without performing an operation

enzyme a protein that contrels the
chemical reactions in our bodies

epilepsy a condition where sudden
bursts of electrical activity in the brain
cause fits or seizures

flammable easily set on fire
fracture a broken bone

gangrene a serious condition where
body tissue dies because the blood
supply fails

gastritis a condition where the stomach
lining is damaged and inflamed

gout a type of arthritis that causes
severe joint pain

HIV (Human Immunodeficiency Virus)
damages the immune system, making it
hard for the body to fight infections

and disease

hormone a chemical substance
produced in the body that helps control
how cells and organs do their work

immune system the body's defence
against infections

immunity the ability of a person to keep
themselves protected from a disease

indigenous originally belonging to a
particular place

insulin a hormene that regulates blood
sugar levels in the body

laxative something that stimulates
the bowels to evacuate, to treat
constipation
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leprosy a contagious disease that
affects the skin and nervous system,
and can cause severe deformities

mania a mental health condition
causing people to feel frenzied
and overactive

measles a highly infectious viral illness,
with a fever and rash

melancholy a sad feeling; in the past
used to describe a medical condition
like depression

MRSA (Methicillin-Resistant
Staphylococcus Aureus) a type of
bacterium that is resistant to several
widely used antibiotics

mumps a contagious viral infection,
with painful swellings at the side of
the face

neurology the study of the nervous
system

obstetrician a doctor who specialises
in delivering babies and caring for
pregnant women

osteoporosis a health condition that
weakens bones

pancreas a small organ, located behind
the stomach, that helps with digestion

pandemic a disease outbreak that
spreads across a large region, or the
whole world

paralysis the loss of the ability to move
some or all of the body

parasite an organism that lives in,
or on, another erganism

pathogen a bacterium, virus or other
organism that causes disease

pharmacist someone professionally
qualified to prepare and dispense
medicines

phlegm a thick sticky substance,
especially preduced during a cold;
historically, one of the four

bodily humours

physician a docter, someone
professionally qualified to practise
medicine

physiologist an expert scientist in
understanding how the body works

placebo a treatment with no medicinal
ingredients

pneumonia a bacterial or viral infection
that causes swelling in the lungs

polio now rare, a serious viral infection
that can attack the nerves in the spine
and brain, causing paralysis

prescription instructions written
by a medical practitioner to give a
patient medicine

psychiatry the study of mental illness,
behaviours and emotions

quarantine putting a person or animal
in isclation to prevent the spread
of disease

rabies a rare, but very serious viral
infection of the brain and nerves,
usually caught from an infected animal

resuscitation the process of reviving
someone who is unconscious

rickets a condition that affects bone
development in children, usually caused
by a lack of vitamin D or calcium

SARS (Severe Acute Respiratory
Syndrome) caused by a coronavirus
that gives people a very serious
contagious form of pneumonia

scrofula a historical word for a type
of tuberculosis that caused swollen
neck glands

scurvy a disease caused by severe lack
of vitamin C in a person’s diet

sewage used water and human waste

synthetic made using chemical
processes, often to copy a natural
product

syphilis a bacterial infection, usually
caught from sexual intercourse with an
infected person

tetanus a serious but rare condition,
caused by bacteria getting into a wound

tonsillitis an infection of the tonsils, at
the back of the throat

toxin a poisonous substance

Traditional Chinese Medicine an ancient
system of healthcare developed in
China and still practised today

transfusion transferring blood or other
fluids from one person to another

tuberculosis a bacterial infection that
mainly affects the lungs

typhoid fever a highly contagious
bacterial infection that affects
many organs

Unani Tibb an ancient system of
medicine practised in Central and
South Asia

vaccine a substance that teaches the
immune system to produce the right
antibodies to attack infections

vein a tube in the body’s blood
circulation system

vivisection carrying out scientific tests
on live animals

X-ray crystallography a scientific
method to find out the atomic and
molecular structure of a crystal using
X-rays



