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Antibiotic Resistance: A Case Study

In 1966, a young man with tuberculosis was treated
with antibiotics. Initially, the treatment seemed
successful.

However, the disease relapsed. The bacteria had
¥ mutated, becoming antibiotic-resistant.
This led to his death.
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j “« Antimicrobial resistance:
ol -ttt a growing global health issue

Doctors, public health professionals and scientists warn
that some of the most trusted antibiotics currently used
are ineffective against bacteria called 'superbugs'.
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Superbugs : The Silent Pandemic
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Superbugs are bacteria resistant to multiple
antibiotics or multi-drug resistant bacteria.

- They evolve through genetic mutations and
~ . horizontal gene transfer. They pose a global
| health crisis.

The WHO identifies them as a top ™
10 global public health threat.
Projections indicate 10 million
annual deaths worldwide by 2050.:
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Couldn't similar processes have occurred behind the formation
of biodiversity?
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The persons who had tried to explain the processes behind the
formation of biodiversity:
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Jean-Baptiste Lamarck Charles Robert Darwin

(1744-1829) (1809-1882)
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‘Theory of Inheritance of Acquired Characters’

awodallmlorve Darwinism
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‘Theory of Natural Selection’
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P100AEmIMVe Lamarckism
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‘Theory of Inheritance of Acquired Characters’

The physical changes that an organism acquires during its
lifetime (Acquired characters) are inherited to their offspring.
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Due to shortage of food, giraffes, whose necks were short, grew longer
as they began to stretch their necks to higher treetops. In a changed
environment, giraffes with longer necks survived.
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Lamarckism was criticized. Why?

Scientists proved that acquired characters (variation) do not impart
change in the genetic structure of organisms and therefore, are
not inheritable.
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However
Lamarck's idea that changes in the
environment cause certain variations in
organisms is relevant.



awadaillmlove Darwinism
agolmldwoeem avlevoom. ‘Theory of Natural Selection’ 1859

Behind his theory:

* The voyage and exploration in South America, Australia and the
Galapagos Islands on the ship, HMS Beagle (1831-36)

* Observation and study of flora and fauna, especially Galapagos finches.

* The Population Theory of Thomas Malthus.

* The evolutionary studies of Alfred Russel Wallace. (1858)
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Galapagos Islands
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Galapagos finches moglajemnomy’ &:@alleu3
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Develops favourable characteristics and they survive there.



The Galapagos finches Darwin observed, had beaks
adapted to their feeding habits.

Finches having beaks with favourable variations
(adaptations) to that nature might have survived there.
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CHARLES DARWIN
On the Origin
of Species
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Origin of Species by means of Natural Selection
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‘Theory of Natural Selection’

The environment selects or determines favorable
variations in organisms. Favorable variations
accumulate over generations and become new
species.



Principles of Natural Selection :

1 Overproduction @rdle®mdalocme
Organisms produce more offspring than the environment can support.
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2 Variations ayoloomeanud
Individuals show differences in traits, some favourable, some harmful.
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3 Struggle for Existence dlammalmecaElges aore.
Limited resources lead to competition among organisms.
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4 Survival of the Fittest amrd.noqesames eooislalenod
Organisms with favorable variations survive and reproduce more effectively.
@Tocmgelmb@m)omsmggg =lalle:ud @r@IHlaleBeQo &Sm@3 (Q@YBBIIBMo MSADBHWYo 621Qo
5 Natural Selection (golmldwoesmo

Favorable variations are passed on, leading to new species over time.
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In short...

Organisms with favorable variations to nature
survive and reproduce more effectively.
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cause certain variations
In short-necked giraffes.

awadallonlave Darwinism
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AP L
Changes in the environment
cause survival of long necked
ones among giraffes
and they become new species.



The limitation of Darwinism?
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Charles Darwin had no idea about
the genetic basis of variations and inheritance.
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mlercwddallmlaue Neo Darwinism @ Modern rationalization of Darwinism
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Modified version of Darwinism, when recognised the causes of variations
that lead to evolution were genetic changes, genetic recombination and
gene flow and also in the light of new information and evidences from the

fields of population genetics, palaeontology, environmental scienc etc..
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Areas of modern researches are being conducted, related to evolution :

s Evolutionary clinical medicine

s DNA studies

s Artificial Intelligence
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Try to Answer these ....

Which of the following is related to Lamarckism?
[Acquired variation, Favourable variation, Natural selection]
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. Why did scientists rejected Lamarck's view ?
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. What is, according to Darwin, the reason for struggle for existence?
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- Explain what.

a. Superbugs. b. Survival of the fittest. C. Neo Darwinism.
a. M AR, b. erAOYssames erdlelalen@d. C.alewirawddaladlave.
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