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| The Industrial Revolution / inventions

f There was a general atmosphere of
scientific research and advance.

Louis Pasteur's first commission was to
find a cure for sour wine, which set him
off on his revolutionary course.

Joseph Jackson Lister (Britain: 1826)

8 invented the multi-lens microscope,
which allowed doctors to see very tiny
things accurately.

Carl Ludwig (Germany: 1847) invented
the kymograph, which allowed more
§ accurate measurement of the pulse.

Wilhelm Roentgen (Germany: 1895)
discovered x-rays.

Willem Einthoven (Holland: 1900)

invented

the electrocardiograph(measured heart
§ activity).




(by using a swan- necked flask) .
that germs cause disease. Before he made  diScovery was . .

this discovery, doctors had noticed the pasteurisation of milk, which
bacteria, but they believed it was the prevented it from going sour by

disease that caused the bacteria (the killing the germs and sealing it
so-called theory of 'spontaneous TSR i
generation') rather than the other way :

round.

Pasteur's Swan Neck Flask Experiment

Broth with Microbes being

iy Sterile broth and No
sterilized

Microbes present

dust and bacteria




Other scientists also made
crucial discoveries, among

=~ them:

Robert Koch (Germany:

1878), who discovered
how to stain and grow

= bacteria in a Petr1 dish

(named after his assistant

Julius Petri). He was thus
able to find which bacteria
® caused which diseases:

*septicaemia (1878)
*TB (1882)
*cholera (1883).




Robert Koch
developed

his Postulates of
how researchers
should find a disease.
These led to four
basic procedures -

make sure the germ
In question 1s present
in the sick specimen -
ogrow a culture of that
germ - inject 1t into a
healthy specimen -
see 1f the disease

Koch's postulates

1. Isolate the pathogen (virus, microbe, etc)
from sick creature,

2. Grow the pathogen in the laboratory and
obtain a pure culture,

3, Inoculate a healthy creature with a
sample from the pure culture, The
pathogen should cause the same
disease symptoms that were seen In
first creature,

 Reisolate the same pathogen from the
second sick animal.




Patrick

Manson (Britain: 1876)
discovered that
elephantiasis was caused
by a nematode worm,
and that mosquitoes were
the vector (carrier). This
was a breakthrough
discovery, because
researchers soon found
out that other tropical
diseases were transmitted
by vectors such as
mosquitoes (malaria and
yellow fever) or tsetse
flies (sleeping sickness).
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Charles
Chamberland

(France: 1884) found
that there are
organisms even

smaller than bacteria
that also cause disease

- he had
discovered viruses.




Public Health

The conditions of oS T \
factory workers, = A
the spread of
slums, and the

interdependence
of communities
and nations also
affected medical




Before the
discovery of
bacteria as the
causes of
disease, the

principal focus
of preventive
medicine and
public health
had been on
sanitation




Epidemics continued
! to devastate cities
and countriesPlanned
attacks on cholera,

: typhoid fever, and

other pestilences
only became feasible
: after the causes were
discovered 1n the
bacteriological era.
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Published by order of the y Committoe, under the sanction of the
ﬂedni(,wu-l.

BE TEMPERATE IN EATING & DRINKING!
JAvoid Raw Vegelables and Unripe Fruwil !

Abstain from COLD WATER, when heat«
ed, and above all from Jdrdent Spirits,
and if habit have rendered them indispens«
able, take much less than usual,

SLzeP AND GLOTHE WARM !
W& 10 NOT SLEEP OR SIT 1Y A DRATGHT OF AR

Aveid getting Wet !

Attend immediately to all disorders of the
Bowels.

TAKE NO MEDICINE WITHOUT ADVICE.

Medicine and Medical Advice can be had by the poor, at all hours of the
day and night, by applying at the Station Houss in each Ward.

CALEB 8. WOODHULL, Maeyer-
JAMES KELLY, Chairman of Senatory Commitiee,
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Physiology

"Bell-Ma
gendie
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(flexor muscles)
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withdraw leg

Ascending
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e Within INTEGRATING CENTER
SENSORY (spinal cord), sensory neuron
NEURON activates interneurons in several
excited spinal cord segments

o Stepping on tack stimulates

SENSORY RECEPTOR
(pain-sensitive neuron)




Claude Bernard

| further developed the
precepts of his
teacher Magendie,

: postulating questions
that could be

answered only
: through experimental
vivisectional
techniques, which he
i perfected into elegant




Bernard clarified the

multiple functions of

the liver, studied the

8 digestive activity of the
pancreatic secretions §

and the association of

the pancreas with

diabetes, and pointed
out the connection of
the nervous system
with the constriction
and dilation of the
smaller arteries.
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Before conditioning

A far-reaching FOOD  SALIVATION
, (UCS)  (UCR) |
influence on

physiology and on
subsequent
attitudes toward

BELL NO RESPONSE

During conditioning

behavior came BELL+  SALIVATION

FOOD
(UCS) (UCR)

from the

experiments on —
animals by Ivan &Esl-'l- (scARI]MTION
Pavlov in Moscow.




Chemistry and Pharmacology

By the middle
of the

nineteenth
century,
examinations of [
blood and urine

i
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C
NH,OCN # H N/ \NH
4 2 2

Ammonium cyanate Heat Urea
(Inorganic compound) (organic compound)

One of the most significant accomplishments
was the synthesis by Friedrich Wohler of
urea, a natural product of the body, from an
inorganic compound, ammonium carbonate.
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Pierre Robiquet was another of the many
pharmacist-chemists in France and Germany
who discovered and 1solated the new plant
alkaloids so important to medicine—among
them atropine, colchicine, and cocaine.




ALKALOIDS

‘ ‘ " “'\s’"&f\\ i

/idy LS f’ ~'

@'

AT OSOANNINA |

In England Alexander Crum Brown (1838-1922) and Thomas Frazer advanced the
discipline by correlating the actions of drugs with their chemical composition. As
more and more drugs were 1solated and their chemical nature understood, it became
possible to create therapeutic compounds by building them from basic units.
Alkaloids and antipyretics (fever-lowering compounds) were among the first drugs



Cell Theory

Matthias
Schleiden
(1804-81) and
Theodor
Schwann
(1810-82),
developed one of
the most
important

Cell Theory g

1Al orgamsms are .
made of oF wore ceNs Q“ AN

2. Cells are the basic
building blocks of hfe

il Theodore
taan  Shwann




Rudolf
Virchow

established
the
proposition

that cells arise

only from
preexisting
cells.

"Disease is not something
personal and special, but only
a manifestation of ife under

. modified condrtions, operating

according to the same laws s

| apply o the living body at ol

times, from the first moment
L Uil death."

Rudolf Virchow



Microscopic Anatomy and Embryology

Robert Remak classified
tissues according to their
embryological origin into
three primary systems (germ
layers): ectoderm, mesoderm,

and entoderm.

The mechanism of cell
division, the means by which
the embryo enlarges, organs
increase, and tissues
regenerate was reported by




Pathology

In keeping with the
spirit of correlating
the clinical
manifestations of

illness with the | .
pathological findings | .
in organs, autopsies
were the maj or focus
in medicine.



'  CLINICAL SCHOOLS AND THE |
= CLINICIANS

The outstanding
characteristic of

nineteenth-century medicine
was the correlation of

discoveries 1n the laboratory
and autopsy room with




The hospital became
more 1mportant as
the focus of medical
activity, public

health measures
were seen as a duty
of government, and
medical practice was
open to all classes.

L
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Philippe Pinel's close
# observation of people

2 with mental illness
and his astute
evaluation of the

o results of treatment led
him to advocate a
change 1n 1nsane

§ asylums from forcible

8 restraint to gentleness,
persuasion, and a
cheerful environment

* which benefited from

= the influences of
family and friends.




ublin

John Cheyne (1777-1836),

§ detailed accounts of a variety
of diseases and his writings
on education gained him a
worldwide reputation as a

great teacher and
practitioner. The term

"Cheyne-Stokes respiration,”

s a type of 1irregular breathing,

has remained 1n medical

parlance.

\

Fyperpnea
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The most famous teacher of the
Dublin group was Robert James
Graves (1796-1853), He 1s the
eponym ("Graves' disease'") for
that combination of thyroid
enlargement, nervousness,
sweating, and pronounced stare
referred to as "toxic
exophthalmic goiter." It was
Graves who overturned the past
dietary restrictions for patients
with fever by urging a full,
nutritious diet for all 1ll
patients. He suggested that his
own epitaph could well read,
"He fed fevers."

Graves' disease is a
common cause of
hyperthyroidism, an
over-production of
thyroid hormone,
which causes
enlargement of the
thyroid and other
symptoms such
as exophthalmos,
heat intolerance
and anxiety

|

— Normal thyroid




Thomas Addison (1793-1860),
§ whose severe, pompous
manner, precisely chosen
words, and physically
impressive appearance struck
fear into students. His thorough
4 examinations and perceptive
analyses earned him the
awestruck respect of his
colleagues. Pernicious anemia
and adrenal insufficiency are

2 both still referred to as
"Addison's anemia" and
"Addison's disease of the
adrenals."




James Parkinson
(1755-1824),
gained
recognition for
his description b o)

Forward tilt |

of a neurological |_swinging_|

disorder now
known as
"Parkinson's
disease.




Antiseptics

1847: Ignaz Semmelweiss

2 (Hungary) cut the death rate
in his maternity ward by
making the doctors wash

{ their hands 1n calcium
chloride solution before
treating their patients.

1854: Standards of hospital
| cleanliness and nursing care |
rose rapidly under the |
influence of Florence
Nightingale.




1865: Joseph Lister (Scotland) - |
basing his 1deas on Pasteur's
f Germ Theory cut the death rate
among his patients from 46 to 15
per cent by spraying instruments
and bandages with a 1-1n-20
solution of carbolic acid.

§ 1890: Beginnings of aseptic

surgery - surgeons started boiling
their instruments
to sterilise them - WS Halstead

2 (America) started using rubber
gloves when operating - German |
surgeons started to use face
masks.




More causes for improvements in surgery

& The number of operations grew hugely through the
century, and surgeons became skilled at internal
operations (1880s: first appendectomy; 1896: first

= open-heart surgery) and even tried (unsuccesstully) to
= transplant organs such as thyroid glands and testicles.
Various factors pushed the process along:

The Industrial Revolution / inventions
Wilhelm Roentgen discovered x-rays - helped internal
surgery.

Public demonstrations (eg of anaesthesia) allowed
knowledge of new procedures to spread.




More causes for improvements in surgery

Scientific knowledge

The scientist Humphrey Davy had first discovered that laughing gas was an
anaesthetic when working on the properties of gases in 1800.

Joseph Lister lectured in King's College London, and published his findings
in "The Lancet'.

Social factors

Queen Victoria gave birth to her children under anaesthesia (after which
the general public's fear of anaesthesia lessened). Edward VII's
appendectomy helped reduce fear of operations.

War

The needs of army surgeons treating soldiers injured in battle (often
requiring amputations) stimulated advance.

The Crimean War led to the development of nursing (Florence Nightingale
at Scutari).

World War One led directly to the development of the National Blood
Transfusion Service.




James Young Simpson
(1811-70) introduced

£ chloroform as an anesthetic.
One evening Simpson and
friends inhaled the substance at
 home and found they all had
been rendered unconscious.

Impressed by its effectiveness
and pleasant smell, he tried 1t

2 for operations and deliveries.
For the next half-century,
chloroform was the most
frequently used anesthetic in

2 Great Britain. Simpson also
made many other contributions




1 The theorizing, mystical
Naturphilosophie which
enveloped scientific and
% medical thinking in
Germany 1n the early part

of the century gradually
o gave way to direct
observation and

= experiment, with the
o establishment of
# laboratory studies on

Artificial
intdligence
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== METHODS OF TREATMENT

® In the 19 c, the principal therapies

¥ diet, exercise, rest, baths and
& massage, bloodletting, scarification,
= cupping, blistering, sweating,

& fumigations. There were multitudes
| of plant and mineral drugs available

o : quinine for malaria, digitalis for

J heart failure, colchicine for gout, and |
= opiates for pain.

)




METHODS OF TREATMENT
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Medical Systems

: Perhaps the most influential
system was homeopathy, a
creation of Samuel

s Hahnemann (1755-1843)
which taught that drugs

which produced symptoms
! 1n a person resembling
those of a specific 1llness
would cure the patient if
{ used in smaller amounts.




Hydrotherapy, an
all-purpose therapy,
was based on the
ancient concepts of the
humors—the necessity
for expelling excesses.

The opposite
view—using only dry
foods and
substances—also had

advocates, but they



Another medical therapy
was cranioscopy, ¢plso

called phrenology, the
doctrine was promulgated
by Franz Joseph Gall

(1758-1828 He taught that
the shape and irregularities

of the skull were
projections of the
underlying brain and
consequently indications of
a person's mental
characteristics—a
conclusion with no basis in
fact.




"Universal
Pills"
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Mesmerism,
or "animal
= magnetism" B
: also played a B¢ A\
!  partin
opening

minds to the
possibilities
of making
people




Surgery made steps forward very slowly, limited as it was by lack of effective pain
control during operations and by devastating postoperative infections. Both of these
obstacles were substantially lifted by the discovery of anesthesia and the proof that

germs caused infection.



In 1772, Joseph Priestley discovered
nitrous oxide gas. Later, whiffs of nitrous
oxide (soon called "laughing gas") were
indulged in at "revels" for social
amusement and the euphoria produced.
Noting a reduced sensitivity to pain in
these "revelers," Humphry Davy
(1778-1829) suggested that "laughing gas"
might be useful to surgery, but no one
followed up his suggestion.

Other means of preventing pain through the
loss of consciousness were also put forth
from time to time. Henry Hill Hickman in
1824 produced a state of "suspended
animation" in animals through asphyxia
achieved by inhalation of carbon dioxide,
which permitted him to perform operations
without causing pain. He recommended
this technique for use on humans but could
not convince scientists.
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[846 Ancsthetics
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-Surgery-in Lister's ttme-was-a-risky-business.—The term""Hospitalism——
~was coined to-describe the collection of life threatening infections that .
“often occurred followmg Surgethough 50 pereent of all surglcal
-patients-died -both surgeons-and-society-accepted-this a_s__b_eu_lg-ag e

-unpleasant,-but unaveidable, side effeet. It's hard to-imagine the— —
conditions that existed, given today's strict adherence to sterile surgeries.-

-Surgeons actually felt a-sense-of pride in wearing-blood-covered surgical

“garments, seeing them as a status symbol. The fiever even considered
~washing their hands between surgeries, or before examining the next
-patient-They-felt thisway because-they believed the transmission of ———
“disease-was, hiterally,-out of their-hands.There-were two prevailing — —

‘theories-of disease fhe-surgeonse-l-&ng—to neﬁheﬁof-whlclrpemted f—

N ————

them havmg any-involvement inthe spread -of infections—T he- ﬁrst was~
*Miasma, -the belict-that-discase-was-carricd-about-by NoXious. gases —
floating-inthe-air.“Fheir second-theory was-that'the mtectionsin-the-
,patlentj.w_ounds occutred spontaneously.-being-sencrated by-some- .
-anknown, and-unavoidable;actionmwithin-the_flesh-itself. -Both theories- —
-‘meant-the-surgeons-had fio-responsibilityin-causing-their patients———

mnfartinneg . and tha dAaath talle A~ranfinniied 1A r1ica



-Lister had other ideas. He was appointed director of the Glasgow Royal Infirmary's new -
surglcal bu11d1ng in 1861 The building-had been erected in hopes-of reducing the™—
j widespread surglcal deaths at the-existing facility. But, the deaths continued, W1th a
- mortality rate of clese-{e»SGLpercent—éuﬂng-Llster s-first four years—I-h-en—hster ——

= obséiveda phenomenon that-captured-his attention, Paticnts with-simple fractures——
—(thosenotprercing Lhe_siﬂnlsmyﬁiburpalmnmmlh—compaﬂndﬁaﬁture& ﬁhose___.
in which the-bone prerces the skin) often died. He wanted to know why, and he
—began-to formulate a-theory. He hypethesized that the infections werenot — — —
--spontancous, but were-caused-by an-outside agent. So,Lister-began-ta-wear-clean ——
- — surgical earments and to wash his hands before sureery. Then; after being zivena
—research-paper by Louis-Pasteur; Lister-had-his breakthrough. Pasteur-had-shown
that faulty fermentation of wine, which resulted in-undrinkable sour-wine, was
—caused by outside-germs entering the-wine--Lister made-the-immediate 'qonnectiohfo
-his ownquest. He kKnew-if infections arose spontaneousty from the wounds.there
~——was-nothingthat could-be-done-to eure-them—But, if they develolLd because-of a—-
= germ entering from the-outside of the-wound, Ihere was-hope - they could be
prevented-Lister had-teard that carbotic-acid (phenoi‘) was-being-used to safely kitl=
—parasites found m-sewage.-So, he began using a-formulation-of-diluted carbolic-acid
10 W@_S_I_l_@S surglcalm‘___s_:[zuments his hands, and wound- dressings. hﬂg_@so instracted
‘ ;- his surgeons-to-spray themr-m the operating- rooms with thecar_bohc acid mlxtyre to
ehmmate alrborne - germs.. H1s techmques were remarkabl_y successful— — —
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