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» Antibiotics are medicines which disrupt essential
structures or processes In bacteria. This In turn

either kills the bacteria or stops them from
multiply
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» Bacteria have In turn evolved many antibiotic
resistance mechanisms to withstand the actions of
antibiotics.
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1935

Sulfanamide drugs are
released, becoming the first
antibiotics to be used
systematically.

1910
The first
antimicrobial drug,
Salvarsan, is
synthesised from
clothes dye & used
to treat syphilis.

1928

Alexander Fleming
discovers penicillin &
begins investigating its
antibiotic potential.

Pre-20thC

In the pre-antibiotic age,
it was common to die
from minor infections

1941

Ernst Chain and
Howard Florey

A BRIEF HISTORY OF ANTIBIOTICS & RESISTANCE

1943

Allied WW2 soldiers
begin receiving supplies
of antibiotics, saving
thousands of lives.

1948

Penicillin-resistant
staphylococcus
becomes a global
pandemic.

1945

Nobel Prize awarded to
Fleming, Florey & Chain for
their work on antibiotics. In
his acceptance speech,
Fleming warns of the dangers
of antibiotic resistance.

1959
Methicillin
antibiotics are
invented to combat
penicillin-resistant
staphylococcus.

1987

Daptomycin is

1960

The first strains of
methicillin-
resistant
staphylococcus
aureus (MRSA)
emerge.

2014
The British public
vote for antibiotic

resistance to be the
focus of the £10m
Longitude Prize.

invented. After 2015
this, no new The World Health
classes of Organisation (WHO)

antibiotics are launches the first
discovered for Antibiotics
~30 years. Awareness Week.

begin first clinical 1953

Antibiotics are
introduced to animal
feed in Europe.

trials of penicillin.

Present Day
Individuals, researchers
& policymakers are
working together to
fight antibiotic
resistance.

2017

Scientists produce
improved form of

Teixobactin: a new
class of antibiotics
with the potential
to destroy
superbugs.
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How bacteria resist antibiotics

There are two main ways for bacteria to withstand the
effects of an antibiotic:

» To stop the antibiotic from reaching Iits target at a
high enough concentration.

Bacteria Antibiotics




» Allow the microorganisms to regulate their internal environment by removing
toxic substances called efflux pumps. In bacteria it can transport a variety of
compounds such as signal molecules and nutrients.

» Some of these pumps can also transport antibiotics out from the bacterium,
in this way lowering the antibiotic concentration inside the bacterial cell

» Decrease permeability

» bacterial membrane make it more difficult to pass through

> less of the antibiotic gets into the bacteria

> bacterial enzymes that can inactivate or destroy antibiotics.

» PB-lactamase that destroys the active component (the B-lactam ring) of penicillins
» prohibits binding between the antibiotic and its target in the bacterial cell
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» To modify or bypass the target that the antibiotic acts
on.

» Changes in the composition or structure of the target in
the bacterium (resulting from mutations in the bacterial
DNA) can stop the antibiotic from interacting with the
target.

Antibiotic
applied

Continues to reproduce
and produce offspring
that resist antibiotics

used to treat it.




Antibiotic resistance mechanisms

Antibiotics normally enter bacterial cells via porin channels
in the cell wall

Antibiotic

Interior of organism

New porin channels in the bacterial cell wall do not allow
antibiotics to enter the cells

. . New porin channel Bacteria can
into organism develop
resistance
' through

Antibiotic

mutations in
the porin gene



Antibiotic inactivation
Enzymes bind to antibiotic molecules
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Enzymes destroy antibiotics or prevent binding to target sites
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Multi Drug Resistance

» Plasmids are small DNA circles outside the bacterial
chromosome.

» Several antibiotic resistance genes called res A, res B and res C.

» Res A gives resistance to antibiotic A, res B to antibiotic B and
so on. Adding antibiotic A (or antibiotic B or C) will select for
all three resistance genes since they are on the same plasmid.

Bacterial cell

Resistance genes
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