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Galen (AD 129—c. 210)
Who he was:
e Roman doctor who built on Hippocrates’ ideas.
e Worked with gladiators, giving him experience with
human injuries and anatomy.
Key ideas and contributions:
o Developed the Four Humours Theory:

o Expanded Hippocrates’ idea, claiming illnesses
were caused by imbalances of humours.

o Promoted the Theory of Opposites — treat
illness by giving the opposite of the symptom
(e.g., too much phlegm - use something hot
and dry).

e Anatomy and Dissection:

o Dissected animals (mostly pigs and monkeys)
to understand human anatomy.

o Discovered that the brain controls speech and
movement, not the heart.

o Made some errors (e.g., believed blood
passed through invisible holes in the heart’s
septum).

e Influence:

o His ideas were supported by the Church,
making them unchallenged for over 1,000
years.

o Medical students across Europe studied
Galen’s and Hippocrates’ texts as absolute
truth.

Impact:
e Strengthened the link between theory and treatment
(Four Humours - Theory of Opposites).
e Dominated medical thinking throughout the Middle
Ages and Renaissance.
e Encouraged anatomical study even though some
findings were later corrected.

Key:

Red box= Medieval medicine

Purple box= Renaissance and 17™/18™

Century medicine

Green box- Industrial medicine

Blue box= Modern medicine
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Hippocrates (c. 460—370 BC)

Who he was:
e Ancient Greek physician, known as the “Father
of Medicine.”

Key ideas and contributions:

e Observation and Clinical Diagnosis:

o Encouraged doctors to carefully
observe symptoms and record case
studies to identify patterns in disease.

o Moved medicine away from
superstition and magic, towards
rational, natural explanations.

e The Hippocratic Oath:

o A promise for doctors to treat patients
ethically, maintain confidentiality, and
do no harm.

o Still influences modern medical ethics
today.

e Four Humours Theory:

o Proposed that the body contained four
fluids (humours): blood, phlegm,
yellow bile, and black bile.

o Believed that health = balance of
humours; illness = imbalance.

Impact:

o Created the first systematic approach to
medicine based on natural causes and logical
treatment.

¢ Encouraged observation, record-keeping, and
ethical practice that shaped all future medical
study.
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How did the Islamic world help the understanding of medicine?

Key Features

The Islamic world (8th-14th centuries) became the centre of medical learning
after the fall of Rome.
Baghdad was the main centre for science and medicine, home to great hospitals
and universities.
The House of Wisdom in Baghdad collected and translated Greek and Roman
texts (Hippocrates and Galen) into Arabic, preserving and improving ancient
knowledge.
Caliphs encouraged learning and medicine, inspired by Islamic teachings:
o “Seek learning as far as China” — showed that gaining knowledge was a
duty.
o “For every disease Allah has given a cure” — promoted the search for
medical treatments rather than relying on superstition.
Islamic hospitals (Bimaristans) treated all patients, trained new doctors, and
focused on observation, cleanliness, and recovery.
Knowledge from the Islamic world later spread to Europe, inspiring new ideas
during the Renaissance.

2. Key Scientists
Avicenna (lbn Sina)

Wrote ‘The Canon of Medicine’, used in European medical schools for over 500
years.

Organised medical knowledge into a clear system explaining causes, symptoms,
and treatments.

Emphasised observation and logic in diagnosing disease.

Al-Razi (Rhazes)

Wrote ‘Doubts About Galen’ where he questioned Galen’s ideas, encouraging
doctors to rethink and test traditional theories.

First to distinguish between smallpox and measles, and promoted hygiene and
clean air for good health.

Ibn al-Nafis

Challenged Galen’s theory of the heart.

Discovered that blood passes through the lungs to be oxygenated before returning
to the heart — an early understanding of pulmonary circulation.

His ideas anticipated later European discoveries, especially those of William
Harvey.

Did the church HINDER or PROGRESS medicine?

How the Church Hindered Medicine

e Control of Knowledge:
o Monasteries and the Church controlled education, restricting
access to some medical texts.
o ldeas that contradicted religious teachings were often
suppressed.
e Limitations on Dissection and Anatomy:
o Dissections of humans were often banned because the body
was considered sacred.
o This slowed understanding of human anatomy.
e Suppression of Scientific Inquiry:
o Scientists or doctors challenging Church ideas could face
punishment.
o Example: Roger Bacon was imprisoned for questioning
traditional teachings.
e Religious Explanations for Disease:
o Belief in miasma (bad air) or punishment from God led to
treatments based on religion, not observation.
o Slowed development of germ theory and evidence-based
medicine.

How the Church Supported Medicine

e Preservation of Knowledge:

o Monks copied and maintained ancient Greek and Roman
texts, including works of Hippocrates and Galen.

o Ensured medical knowledge survived the collapse of the
Roman Empire.

¢ Foundations for Medical Practice:

o Monastic hospitals and care for the sick provided early
healthcare systems.

o Taught hygiene, care for the ill, and basic treatments, laying
the groundwork for later medical education.

e Overall Impact:

o The Church had a complex role: while it hindered scientific
progress through restrictions, it also preserved knowledge
that would later be essential for the Renaissance and modern
medicine.
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John Hunter

Hands-on Research and Dissection:

o Conducted detailed anatomical dissections to
understand the human body.

o Investigated organs, tissues, and diseases,
challenging misconceptions about the brain and
other body systems.

Observation and Experimentation:

o Emphasised scientific observation, testing
hypotheses before drawing conclusions.

o Example: Treated a man with an aneurysm by
tying the artery to redirect blood, based on
experiments with animals, showing new surgical
methods could save limbs.

o Self-experimentation: Injected himself with both
syphilis and gonorrhoea to study infection and
immunity. The experiment did not produce the
expected results, highlighting the risks of early
medical experimentation.

Documentation and Teaching:

o Kept meticulous records of experiments and
surgical outcomes.

o Trained surgeons to use evidence, observation,
and trial methods rather than relying solely on
Galen or tradition.

Impact on Medicine:

Revolutionised surgery by introducing scientific methods
into medical practice.

Contributed to the foundation of modern surgical
techniques and evidence-based medicine.

Inspired future generations to combine experimentation,
observation, and careful record-keeping in medical
research.

Andreas Vesalius

e Challenged Galen:

o Questioned Galen’s anatomical teachings,
which were based on animal dissection,
not humans.

o Corrected numerous errors in Galen’s
work, e.g., the number of bones in the
human body.

e Hands-on Dissection:

o Conducted direct dissections of human
bodies in front of students.

o Advocated learning anatomy through
observation, not just reading texts.

e The Fabric of the Human Body (1543):

o Published highly detailed, accurate
illustrations of human anatomy.

o Included step-by-step guidance on human
dissection for students and surgeons.

¢ Impact on Understanding of Medicine:

o Shifted medicine toward empirical,
evidence-based study.

o Improved knowledge of human anatomy,
correcting centuries of mistakes.

o Laid foundations for modern surgical
practice and medical education.

Overall:

e Vesalius’ work marked a turning point in
medicine: direct observation and
experimentation became the standard, reducing
reliance on outdated texts.
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Pasteur, Koch and Tyndall

Louis Pasteur (1822-1895)
o Proved that microorganisms (germs) cause disease, disproving spontaneous generation.
o Conducted the famous swan-neck flask experiment:
o Boiled broth in a flask with a curved neck, preventing microbes from entering.
o Broth remained free of microbes, proving germs in the air caused contamination.
Cattle plague / anthrax experiments:
o Healthy cattle and sheep were isolated before exposure to disease material from infected animals.
o Showed that disease could be transmitted directly by microbes, proving germs cause specific diseases.
» Developed vaccines for animals (e.g., anthrax in sheep, chicken cholera) and humans (rabies).
« Work emphasised prevention of germs, influencing public health, hygiene, and medical practices.

Robert Koch (1843-1910)
« Identified specific bacteria that cause diseases, including anthrax, tuberculosis, and cholera.
o Conducted experiments with mice: infected healthy mice with blood from sick animals to prove the same disease
develops, demonstrating causation.
o Developed staining techniques to see bacteria under the microscope clearly.
o Created Koch’s postulates, a step-by-step method to link a germ to a specific disease.
« Enabled targeted prevention and treatment, transforming understanding of infectious diseases.

John Tyndall (1820-1893)
« Discovered heat-resistant bacteria (endospores) that survived boiling.
» Showed proper sterilisation techniques were necessary to kill all germs.
o Work led to improved aseptic practices in hospitals and laboratories.

Overall Impact
« Pasteur: Explained why diseases occur, proved microbes cause illness, developed vaccines.
o Koch: Identified which germs cause which diseases, developed staining methods and experiments to prove
causation.
« Tyndall: Showed how to control germs through sterilisation.
» Together, they created the foundation of modern microbiology, vaccination, aseptic surgery, and public health.
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Modern Technology and helping to understand medicine and the body

Imaging and Observation
« MRI, CT scans, and Ultrasound allow detailed, non-invasive views of internal organs, tissues, and bones.
» Help scientists and doctors study anatomy, organ function, and disease processes in living patients.
» Robotic-assisted surgery provides precise observation of surgical procedures, helping researchers
understand anatomy and surgical techniques better.

Genetics and DNA
« DNA sequencing and genomics reveal the genetic code behind health and disease.
« Helps identify mutations, hereditary conditions, and susceptibility to diseases.
« Supports research into how genes control bodily functions, laying foundations for modern molecular
medicine.

Data and Bioinformatics
« High-throughput technologies analyse large volumes of biological data from cells, proteins, and

metabolism.

« Bioinformatics finds patterns in genes, proteins, and patient data, improving understanding of disease
mechanisms and bodily systems.

« Wearable devices collect real-time physiological data, helping researchers study heart rate, oxygen
levels, and other vital signs in everyday life.

« Telemedicine allows monitoring and recording of patient data remotely, giving insights into how diseases

develop and progress.

Overall Impact
« Modern technology has deepened knowledge of anatomy, physiology, genetics, and disease processes.
« Enables researchers to study the body in detail, from whole organs to molecular and genetic levels.
o Provides the foundation for future discoveries in medicine and biology, improving scientific
understanding of health.




