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Antibiotics are chemical compounds, which kill bacteria or limit their
growth, and are used to prevent and treat bacterial infections. However,
bacteria, which can grow in the presence of antibiotics, have emerged. Such
bacteria are called “antibiotic resistant bacteria”. Antibiotic resistant bacteria
usually appear in hospitals and on farms. In those environments, because of
misuse and overuse of antibiotics, bacteria that have acquired drug resistance
are selected for and subsequently increase. The emergence and spread of
antibiotic resistant bacteria is a serious problem in the world.

Almost all antibiotics in the market were discovered from bacteria and
fungi in surface soil. However, in recent decades, new antibiotics are difficult

to find. @ We need to collect bacteria and fungi from unexplored

environments.

In a study published in 2012 [ researchers collected many kinds of
bacteria from Lechuguilla Cave, which was formed by groundwater more than
four million years ago and was isolated from the outside world. Over 4,000
bacterial species including 1,000 new species were found in this cave. In caves
where sunlight or nutrients are not provided, bacteria compete with each
other to obtain limited nutrients. Over a long period, some bacteria have come
to produce antibiotics to kill other bacteria to obtain the nutrients. On the
other hand, in order to fight against these antibiotics, other bacteria have
acquired antibiotic resistance. In the 2012 study, the antibiotic resistance of
93 bacterial species were examined. As a result, each of them was resistant
to at least one of the antibiotics that are now used for medical treatment.
Even though these bacteria have never been exposed to antibiotics by human
activities, they showed resistance to commercially available antibiotics.

This report indicated that acquiring antibiotic resistance is a property
that bacteria inherently possess. Even if we use antibiotics correctly, it is
currently impossible to prevent the emergence of antibiotic resistant bacteria.
In order to overcome this problem, it is important to study mechanisms of

resistance. ) In the future, we will be able to study those bacteria discovered

in the cave and elucidate mechanisms causing resistance to antibiotics. This

is the key to developing new antibiotics.
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