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TAT L VS s
&F e

This illustration shows the burialterdtudamhe OE.a
So many dead; so mahystoffans eetmamkée SHSbmée h
Europe died from the disease. This was the | a
history.

The agriculiauwlatli va&tviongitploanial laomwWedhemwdmarg b e i
come together in towns and cities. Although i
this urbanization also fostered contagious di
killing off | argkaproporfmahbkpokx theagegumany

Bubonic plague was the worst

Black Death in Europe (1347 1352)

- 77

Bubonic Plague is caused by the
bacteriumYersiniapestis an

organism carried by fleas who infest
rats. In the early ¥Century an
outbreak of plague occurred in
Northern China. This was carried by
caravans along the Silk Road to
Constantinople in December 1347.
Infected rats were then spread by
ships to the major trading centers of
Europe. Populous cities were mainly
affected, since there the bacteria
could spread through the air or by
direct contact as well as fldate.

The name of the disease ciegwes | femomyamipdar ggd taerdis
neck and axillary regions. Thesetappeauedewi i
about half of the cases.
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No one knew what caused the disease. Try to i
woul d you think was?Whhaeg aoaeunediefs avolultdh e/ oduiy it
The fplague doctl®dCeéenisriyl waseraoeéodri hram Veni
the doctor from coming into contact with the
with sweet herbs which meagntzsepphosed Hadcaumn)
assumealude t fhedimi assgmn. t heory is not totally
contact with dead and dying patients was inde

i's an association not a cause.

The cause of the tBubounm ct hRPalta gwaes iiss oa abtaecd f r on
patients dying from the disease in Hong Kong
the Japanese Shibasaburo Kita®asbeuYealfdtieenrpiemsit
his teawouahmer [Passas | ater renamed after Yersin.
There are stildl occasi onal out breaks of the p
Yersinia vaccine but this is not widely used.
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Course of
the Plague

The cause was not
known. There was no |
cure. The Black Death |4
killed almost half the |
population of Europe.
The plague was
generally considered a b3 —=f 4 '
punishment from God. Burning Jews believed to be the cause ofRtague

The only measures available to fight the plague were the isolation of the

infected from the healthy, the quarantine of newcomers, the burial or burni
of infected corpses, and the killing of the rats and fleas that carried the dis
Medicines were to no avail. Prayer and confession did not alter the course
the epidemic. Killing scapegoats (witches, black cats, Jews) had no effect.

Quarantine comes from thQeavgnéehbthimen @eraitedct f o
incoming ships were required to wait before a

The bubonic plague recurred many times over t
Bl ack Deat h. Nowadays it is treated with ant

Small Pox

Though not as virulent as
the plague, smallpox was a
recurrent cause of death
(20%) and disfigurement
(50%). The smallpox virus
Variola was not discovered
until the 20" Century.

The Persian physiciah b Bakr Muhammad ibZ a k a raliRyUytRbazes
854 925 CE) differentiated smallpox from measles, and noted that the patig
who survived an initial infection were no longer susceptible to the disease.
the 17 Century, physicians in China and India were inoculating patients wi
extracts from mild forms of the disease.

Theusdtlrlati on is by Robert Thom who produced a
medi cineDador sPABREheE

Smal |l pox may have been present in Egyptian mu
contagious, the vitrmrwmdel irloallty st rammwde Ibleed mel emg e
of Europe, I ndia and China. Many of the #dAplag
smal | pox. Small pox was extremely virulent whe
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evbheeMAmericas small pox epidemics

T. Picton, 2019

0OCC

Ss. Someti mes itflbe exmtmgpdte, wavh ede Ibil menrka
patients were deliberatel y dgiovemet o
the indigenous popul ations.

Inoculation

Lady MaryWortley-Montagu !689
1762) was and English aristocrat who
travelled through the Ottoman Empire
as the wife of the British Ambassador.
There she witnessed smallpox
inoculation (engraftingyariolatior). On
her return from Turkey advocated this
procedure as a means of preventing the
disease. She had her son and daughter
inoculated, and then convinced
Caroline, the Princess of Wales, to test
inoculation on a group of prisoners who
were awaiting execution alewgate Lady Mary WortleyMontagu in
Prison. The prisoners survived and werd urkish Costume, lithograph base
released. on painting by C. RZincke

Lady Mar
|l ove and

y is also famous for her
Lady Mary | aughed.

Vaccination

In the mid 18 Century, several
people had noticed that contracting
cowpox {/ariola vaccinag
prevented subsequent smallpox
infections. in 1796, Edward Jenner,
a physician in Gloucestershire,
tested this idea by inoculating
James Phipps, the-y&ar old son of
his gardener, with pus from the
infected cow Blossom. James :
developed a mild reaction. He later
challenged the boy witkiariola
major material and found no -
response, thus demonstrating the i)

immunity. Edward Jenner (1748823)

Jenner p
the Unit
provided

resented his findi t o
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the Royal
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Variolation Vaccination

Smallpox is normally transmitted by breathing and becomes widesprea
Variolationgave the patient a localized disease, allowing the patient to
develop immunity without the danger of a fhlbwn disease. Vaccination
is even more benign.

TheseKGoptdand drawings (1801) comparing vario
the I esion 13 days after the i nocuSmalilomo X Th
and atsc&fFi oRenner, D.A. HenderstfPB8hvaAit abhe
at

https://biotech. Il aw. | slbuackd/u/ bl aw/ bt/ small pox/"
't i s al so posussiebdl ea tlheasts wvvairriuolleantti ofnor m of t he
more mildly affected pati ent\sar itohl ea aitmhoacourltahtaonr

Variol.a major

\ - = N i"
Two boys, both aged 13 years. The one on the right was vaccinated in infa
the othewas not vaccinated. They were both infected from the same sourc
the same dayNotethat while the one on the left is in the fully pustular stage,
the one on the right h&sd onlyone or two spots, which have aborted and
have already scabbed.

\!

This il lustration (7and et hHeu tccaAp thigodm)nséif ¢clafm 3p 4 2
Medi cine, Surgery and Pathol ogy
https://archive.org/details/ b21513508_ 0001
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IgnazSemmelweig18181865)
from 1857 wedding portrait

Puerperal Fever

Puerperal Fever is an infection of the
uterus and vagina following birth. In the
early 19 Century the mortality was
around 2%. Ignagsemmelweigound that
in one Vienna clinic, where deliveries
were assisted by physicians and medica
students, the mortality was more than
double that in another clinic run by
midwives. He noticed that the increased
mortality appeared to have begun at the
same time as medical students were
encouraged to learn pathology by
attending postnortems. He hypothesized
that the students transmitted disease
particles from cadaver to patient.
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In 1848Semmelweisnstituted a process of handwashing with a solution of
calcium hypochlorite (bleach). The mortality rate decreased significantly.

Il 1l lustration by Robert Thom.

Unfortunately, the findings of Semmel weis wer
1849, he pwads nietd ntewa hi s position at the Vienn

Hungary. He did not publish his results unti/|l
appreciated his work and wrote | etters harang
he was considered insane and committed to an
and died.

Why was the establishment so much against him

to be a great scientifi ceestheopw fiotr wmairgdh ta ncda unsoe
knew aboiwsto gédremse was no obvious reason why ha
Semmel wei ss was not a member of wupper c¢class V
had been born in Hungary and his father was a
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John Snow
(18131858

In a careful mapping of the cases in the 1854 cholera outbr&dhim
(London), John Snow demonstrated that the water punya@adwickStreet
was the source of contamination.

The cases are shown by the red dots; the wate
Snow is considered to be oneibphetdeudpuofli hgw
spreads in a popul ation.

Louis Pasteur (18221895)

Among his many achievements:

1. disproving the theory of
spontaneous generation leading to
the idea of Pasteurization

2. the idea of attenuating infective
material with heat and chemicals to
produce vaccines that were effective
yet safe’ for anthrax in cattle,
chicken cholera, and rabies in man

3. the promotion of the idea that
diseases were caused by micro
organisms (germ theory) and the
support for antisepsis.

Photograph by Féliadar 1886
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Pasteurization

Heat No Spoilage

=

Spoilage

—

Heat Wait

The accepted theory of why milk and wine spoiled was that microorganisn
spontaneously generated in liquids. Louis Pasteur proved that spoilage d
not occur if the liquids were heated and then maintained apart from dust 3
microorganisms.

The dust (and microorilgask smst) hctolué dcmovednnh ec |
the neck was broken off

The conclusion of this experiment iwas that sp
pasteuf(iThat sbmandard for milk is ®@edegwebsaCe
was sufkill enheniomd mg otoragygt cagseoefs@modill amger ooKigl
would requifisetarhl ghati beaat The experi ment al s
could only come from other microorganisms (bi
generat ed.

Joseph Lister
(18271912)

After reading the results of Pasteur, the Glasgow surgeon Joseph Lister
decided to use carbolic acid to keep wounds clean and prevent infection. T|
illustration shows his first results in treating a boy with a compound fracture
Lister also began to spray carbolic acid over instruments and over the oper
field during surgery.
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Kochds Post U

1. Theorganism musbe presenin
every case of the disease.

2. Theorganism must be isolated from 4
host withthe disease and grown in
culture

3. Samplesf the organism taken from
culturemust cause theiseasavhen
inoculated into dealthy animal

4. The organismisolatedfrom the
inoculated animamustbe identified as
theorganism originallyisolated from
thediseasedhost.

Robert Koch(1843- 1910

Koch was the first person to clearly identify
caused tubercul osi s, c¢hdloé\mab ea n dP rainzteh rianx .P hHes i
Medi ci ne.

Al t hough Kochoés postul atteusr earod ebsasceretriiall iimfpe
not work very well for viral infections since
and cannot be seen using |light microscopy. F
cell ul ar emedihiam rtehteh si mpl e agar medium used f

Koch made an extract of Mycobacterium tubercu
mi ght be used as a vaccine/drug for tuberculo
particul awliynwgt skse ilrewolons. However, it had n
subcutaneous injection of tuberculin demonstr
exposed to TB. This can be helpful as -a diag
negat to -podbiericuéin

- ni 4
Streptococcus pneumoniae - Neisseria gonorrhoeae

- Neisseria meningitidis - Chlamydia trachomatis

| n fe Ctl O n S - Haemophilus influenzae

- Streptococcus agalactiae / e Sinusitis

- Listeria monocytogenes - Streptococcus pneumoniae
- Haemophilus influenzae
Otitis media
4

1 ) — ~Eye infecti
B aCte rl aI Bactarial meningitls RTTORE / - éfa:h;lf)cgz:‘;us aureus

Upper respiratory tract
infection

- Streptococcus pyogenes
- Haemophilus influenzae

- Streptococcus pneumoniae

Pneumonia
Community-acquired:

- Streptococcus pneumoniae s
- Gastritis

- Haemophilus influenzae
it - Helicobacter pylori

- Staphylococcus aureus

o
Atypical: ﬁ W Food poisoning
- Mycoplasma pneumoniae d - Campylobacter jejuni
- Chlamydia pneumoniae - Salmonella
- Shigella

- Legionella pneumophila /

Tuberculosis | - Clostridium

- Mycobacterium | - Staphylococcus
tuberculosis | aureus

- Escherichia coli

Skin

Staphyl diseases Urinary tract infections
- Staphylococcus aureus - Chl CE ia coli
i H -p d S - Neisseria g - Other Enterc i
d lagram by Mikael - Pseudomonas aeruginosa _ rranonema pallidum - Staphylococcus
.. .. - 1 prophyti
H aggstro I’T,'(ZO 14) - Haemophilus ducreyi - Pseudomonas aeruginosa
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source

https:// commons. wi kimedia.org/ wiki/File:Bacte
One of the i mportant facts about infectious d
di sease. Befotesthweht |l tohmedhtat hat pneumoni
pneumococcus (streptococcus pneumoni ae) . Il so
ot her bacteria and also by viruses. Life is n

pneumombdenh must determine (by culturing sputur

Germ Theory and its Denial

Germ Theory as proposed by Pasteur and Koch states that many
diseases are caused by microorganisms (bacteria, fungi, viruses) that
invade a host animal and interfere with the normal activity of some or
all of its tissues. The microorganisms that cause the disease are called
pathogensand the diseases that they cause are consithéeetious
diseases

Rudolf Virchow (18211902),the founder of anatomicahthology

proposed that diseases were caused by abnormal cell functions and tha
mi croorgani sms wer e adetms seekttheid t o
natural habitat: diseased tissue, rather than being the cause of diseased
t i s sThigidea is currently maintained by the practitioners of

several types of alternative medicine such as naturopathy.

Virchow made many i mportant contributions to
unf ortunate.

Nevertheless, maintaining good health is one
di seases. Tuberculosis is no |l onger the kille
the gener al nutrition ofrecsurl isncieetoyf. tThhei st ilses
nd a better I mmune response against the inva

One of the statements often given by deniers
the food we eat is all cenwamhot@tald bgeage? mEhi
main tenet of germ theory that only some germ
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Diphtheria

Diphtheriais an infection of the upper
airway characterized hysticky
membrane in the throat. The name
comes from the Greekiptherameaning
hideonaccount of the membran€he
disease has a high mortality rate in
children.Thecausativebacteria,
Corynebacteriundiphtheria,wasfirst
identified by EdwinKlebsand Friedrich
Loefflerin 1884. In 189&Kitasato
Shibasaburand Emil Von Behring
succeeded in obtaining an antitoxin from
horses that could be used to treat human
patientsin 1901 Von Behring received
the first Nobel Prize in Physiology or
Medicine for this work.

Emil Von Behring (18541917)

T. Picton, 2019

Paul Ehrlich, who | ater became famous for his
purification of the anttihtaonx ian,v aaccctiunael.l yS hai nb aasnha
on the bacteriology of the plague.

An effective vaccine was finally prepared fro
the 1930s

This illustration from 1895 tshhermwisa tthexiimoamud at
of bl ood t ot obitra.i n ItrheCamada this was done stz
Dufferin Street and Steeles Avenue run by the

Connaught ,
Gooder ham and
Ger-a9d0F) twigeriahidt (ABBY made
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manufactured in the USA was expensive and oft
beginning of Public Health. Torontae wintdh Haoi | °
deaths from diphtheria.

The Connaught Laboratories are now operated b
http://www. sanofipasteur.ca/node/ 17302

The Connaught | abs also produced aht hetamaus an
antitoxin. Tkhredwas atdmi hrsops in World War |

Video about diphtheria antiihaxirmatawndbtyhdaGesn
John Fitzgeral dds grandson

https:// www. youtube. com/ watch?time_continue=1

Magic
Bullets

PaulEhrlich
(18541915)
in his office

In 1909 Paul Ehrlich an8ahachirdHata his Japanese assistagiscovered tha
an arsenical compound later callgdlvarsarwas able to killfreponema
pallidum, the bacteria of Syphilis without toxic side effects to human being
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Sal vamsamhe first antibiotic. Ot her drugs (so
could not be taken internally as a medicine.

Ehrlich collaborated with Robert Kodh and wit
Century, Germany (particularly the University
Ehrlich and Virchow worked) was the most | mpo
infectious disease.

Ehrlich was Jewi sibean d hes umfafse raecdc ufsreodn oafntmar k et
simply t o Hrarklei cnfo nreeycei ved t he Nobell9®mBi ze i n

Nome
Serum
Run

In January 1925 an outbreak of diphtheria occurred in Nome, Alaska. The
only doctor in the town radioed his need for diphtheria antitoxin. Emergen
supplies were shipped 8eward just south of Anchorage thre Gulf of
Alaska.Theserum was taken fdenanéeby train. Working in relays, several
dogsled teams thetransported the serum over 674 miles throughzzard
to Nome.The trip took five and a half days. The epidemic stapped

No ot her Al askan port was open because of the
the severe co30 dwehgrcene s eRachhreedn hei t. The story

Statue of Balto, the | ead sled dog on the fin
New Yor k.
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