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NEMATODE ANTIBIOTIC

AHHOTanus. JlaHHas cTaThsd MOCBSIIEHa HOBOMY AHTHOMOTUKY, KOTOPBIU
UCIIOB3YyeTCs JUIsi OOphOBI C JIEKAPCTBEHHO-YCTOMYMBBIMU OakTepusmMu. B craThe
MpcaCTaBJICHA I/IHCI)OpMaHI/ISI 0 MCIUIIMHE U aHTI/I6I/IOTI/IKaX B II€JIOM, OCHOBHBIC
ACIICKTHI TOI'O, KaK ,[[Gf/iCTBYIOT aHTnonoTnku. OcHOBHAS OEJIb CTaTbU — BBIABUTH €TI0
0COOCHHOCTH.

KuroueBsble ciioBa. Menunnnaa, aHTUOMOTHKHY, OMOUH)KeHepus, J[apoOakTuH.

Abstract. This article is devoted to a new antibiotic that is used to fight drug-
resistant bacteria. The article presents information about medicine and antibiotics in
general, the main aspects of how antibiotics work. The main purpose of the article is
to reveal its features.

Key words. Medicine, antibiotics, bioengineering,  Darobaktin.

Alexander Fleming told about the first antibiotic penicillin on September

13, 1929 at a meeting of the Medical Research Club at the University of London, but
since then, a lot of time has passed, the bacteria have become more resistant to
various types of antibiotics, and therefore medicine has to look for new ways to
combat it.

Scientists are now working to find new antibiotics and have to look for them in
a variety of places. For example, a new antibiotic was recently discovered in bacteria
living in nematodes!

Big discoveries in the field of medicine can be hidden even in the smallest
objects of wildlife.

Development of antibiotics

According to historical sources, our ancestors, faced with diseases caused by
pathogens, fought them in an accessible way. But progress is not worthwhile, and
people have now learned how to understand why some of the earlier medicines used
can affect disease, and then how to invent new medicines themselves. Bacteria
continue to mutate and nowadays most antibiotics are useless. But it should also be

noted that if a strain gets resistance to a strong and modern drug, it does not mean



that older drugs will be useless for it, as the bacteria rarely have absolute protection
against drugs.
It is difficult to predict how the situation will change in a few years' time, but
long-term predictions look bleak.
Knowledge and tools to control pathogens have now reached enormous
proportions, but still require further improvement as new human-resistant microbial
species begin to emerge over time.

Why are we looking for new antibiotics?

Antibiotics have long been a universal way of getting rid of various
infections, but the development is not in place and the bacteria are becoming
increasingly resistant to most drugs against them. Over time, this turns into a battle
between science and medicine against bacteria.

By the middle of the 1990s, scientists had discovered all the antibiotics that were
easy to find, after which no new classes were found for several years. There are a lot
of problems in finding antibiotics, but there is also a great chance to find them, for
example, if you just study your desk or the soil in the park carefully.

The incurable diseases that medicine has warned us about are gradually entering the
life of modern man. Antibiotics are one of the main means of treating various
diseases in human life, but over time they become obsolete because bacterial strains
develop full or partial resistance to their effects.

They mutate quickly and become resistant to drugs. Bacteria is a biological
constructor that creates itself from the various strains of bacteria from which it takes
on the qualities and abilities it needs. Therefore, scientists constantly need to find
new ways to influence them in order to continue to fight against hard-to-recover
diseases.

New peptide

Bacteria such as Escherichia coli and Klebsiella pneumoniae have become

resistant to most currently available antibiotics. This is because their additional outer

membrane makes it difficult for these bacteria to attack, making them virtually



invulnerable. And now, for the treatment of diseases that cause these gram-negative
bacteria, there is a lack of new, more active substances.

An international team of researchers and scientists from the University of
Justus Liebich at Giessen (JLU) discovered a new peptide that can attack such Gram-
negative bacteria at an unknown early point of action.

Since the 1960s, no one has been able to develop a new class of antibiotics
that would be effective against such gram-negative bacteria, but now it is possible
with this peptide.

Also, when working with this peptide was isolated another one, it was called
Darobactin.

Getting

Recently, it was discovered that the Heterorhabditidae worm symbiotic
bacteria, which feed on insects, were able to produce an unknown early class of
antibiotic. The nematode penetrates the insect's larvae and then releases the
Photorhabdus bacteria into the victim's body cavity, which destroys it. But also in
addition to toxins against the larvae themselves, Photorhabdus has learned to
synthesize antibiotics that kill other insect microflora bacteria. This antibiotic is
called Darobaktin. Perhaps this antibiotic will make a great contribution to the
development of medicine, as it is currently one of the most promising drugs.

The action of Darobaktin

Darobaktin — a peptide consisting of seven amino acids with structural
characteristics. It has a very important feature that is key in its use as an antibiotic - it
does not show toxicity to cells.

Scientists have also been able to find the location of this peptide. It binds to
the BamA protein, which is in the outer membrane of the Gram-negative bacteria. As
a result, the creation of the outer membrane is disturbed and the bacterium dies.

Darobaktin demonstrates excellent effect in the case of antibiotic-resistant
strains of Pseudomonas aeruginosa, Escherichia coli and Klebsiella pneumoniae.
Therefore, it i1s a very promising substance for further development of the new

antibiotic. Developments in this area are critical, as the World Health Organization



(WHO) has identified scientific developments in relation to antibiotic-resistant
pathogens to the highest priority for human health.

We would like to believe that the development of science in this area will only
go in a positive direction and we will be open only to new and useful knowledge
about antibiotics.

Let's hope that the advances in medicine and bioengineering will help us to
find even more new classes of antibiotics and to solve the problem of their resistance
to medications in the near future.
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