Amanda Chong- Science Essay- Year 10

All animals and plants are attacked by parasites and
pathogens; evolution is the results of an arm race between
the parasite and the host.

Earth and those who inhabit it have undergone many different stages and changes in
life. The incredible diversity of life on Planet Earth is all due to evolution. Evolution
is the change in the inherited traits of a population of organisms through successful
generations. Pathogens and parasites are examples of organisms that have been able
to successfully adapt to their new surroundings and in a result evolve and continue to
survive.

Evolution is not a choice of whether something wants to change or not, if it an
essential aspect in life for organisms in order to survive for generations. Due to the
changing eco-system, the organisms that inhabit that certain environment have to
change as well in order to adapt to their new surroundings. Change can occur over
months but greater changes can take decades, mutating genes, therefore mutating
physical aspects of that certain organism. Evolution occurs faster in pathogens than
they do in humans (mammals). This is due to factors such as: the changing life span
and generations of pathogens occur faster than those of humans. There are much
higher populations of pathogens this allows more evolutionary changes to occur.
Pathogens are smaller organisms; this means that there are fewer functions, less
complexity and fewer physical aspects that need evolving, making mutation much
easier. Pathogens are also simpler organisms and so a fewer changes in them will
have much more of an effect than it would in a more complex organism like a
mammal. This easier evolution process in pathogens helps them to keep up with the
everyday changing environments and their host, humans, mammals or plants.

Pathogens are micro-organisms that are able to cause a disease in a plant or an animal
that it infects. There a 6 types of pathogens: Fungi, Viruses, bacteria, protozoa, flat
worms and round worms. Pathogens affect every living organism on the planet earth.
Pathogens are able to evolve very quickly and effectively. They evolve according to
the certain host that they have affected, adapting to their new environment. Over the
years antibiotics have had an increase in its usage, this has caused pathogens to evolve
due to their new ‘environments’. The more we as humans try to combat pathogens the
more they are likely to evolve, this means that we will have to keep coming up with
new ways to combat them, but it also means that they will keep evolving, this is the
arms race between humans and pathogens.

This arms race between humans and pathogens are speeding up, we as humans are
inventing more ways to combat pathogens and parasites (through medicine), allowing
them to become immune to the certain medications by evolving. But when pathogens
evolve it also allows us as humans to involve, to become immune to them, this might
mean that our immunes systems become stronger when it comes to being able to fight
of pathogens and parasite. New advances in medication might also help us combat
pathogens; by improving on the last medications. Evolution of humans, pathogens and
parasites could result in new species taking place, and might also present new
compilations. If the pathogens and parasites keep evolving we might not keep up, and
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might soon be over taken by them, this could result in more infections and diseases,
and could eventually result in a total population decrease. Bacteria resistant strains
have been becoming more and more of a problem is the medical world. The cause lies
with our overall usage of antibiotics. From over prescribing antibiotics for different
sickness, bacteria have evolved to overcome the effects of the antibiotics. They keep
morphing and changing and we will then have to keep inventing new antibiotics. This
is because they adapt and therefore become resistant or immune to the new medicines
that we humans are coming up with to destroy them. In this process they become
stronger.

Antibiotics were once considered the universal answer to infective disease (pathogens,
specific to bacteria). But now antibiotic strains are becoming more common.
Resistance happens quickly, in parallel with the use of antibiotics. An 11 year case
study of cancer patients in Switzerland found that between 1983 and 1990 there were
no strains ( no resistance) of Escherichia coli ( a common intestinal bacteria that can
be pathogenic) with the fluoroquinolone antibiotics. But soon after this, the antibiotic
usage in Switzerland increased from 1.4% to 45%, and when the surveys were taken
again between 1991 and 1993, 28% of the strains tested were resistance to this
antibiotic. This shows how quickly a pathogen or parasite can evolve and become
immune to the antibiotics. Antibiotic resistant pathogens are widespread, quick and
they learn from our mistakes. In Atlanta, a 1994 study of infections caused by
Streptococcus pneumonia found that 25 percent of 431 patients had a bug that resisted
penicillin, and that 25 percent of all cases were resistant to several antibiotics. Once
resistance develops, all offspring of that bacterium get it.

In conclusion, As long as we humans keep consuming and inventing new antibiotics
to combat pathogens and parasites, we are allowing them to evolve and become
immune to that antibiotic. This arms race between pathogens, parasites and humans
will continue on, unless one gives up. Anytime bacteria are exposed to an antibiotic,
they are under "selective pressure" that allows only resistant forms to survive and
reproduce. So the basic rule is to decrease our over all antibiotic usage, therefore
slowing down the evolution of resistance strains. The arms race between pathogens,
parasites and humans is the result of evolution.



