
Antibiotics
Introduction:

	Imagine getting sick from bacteria in your food but instead of the doctor giving you medicine, he tells you that you will just have to wait for your body to either heal itself, or possibly to fail to heal itself.  This is how the world was before antibiotics were discovered and developed.  Unfortunately, this is how many poor places in the world are now because they do not have access to proper antibiotics.  Antibiotics may not be the most discussed or exciting subject in the world but they are some of the most important medicines in our collective fight against deadly and life-debilitating diseases.  Antibiotics are substances which are able to kill dangerous bacteria that have invaded and colonized in either a human or an animal.  Antibiotics are used all over the world and have done tremendous work in the fight to increase the length and the quality of human life.  Good antibiotics are able to walk the tight rope between being able to effectively eliminate or stop harmful bacteria while causing no harm to the human host which carries the bacteria.  
	
History:

	The idea behind antibiotics has been around for over a hundred years.  A German scientist named Paul Ehrlich noticed that some bacteria were able to be selectively stained while leaving different bacteria completely unstained.  This observation led him to believe that it might be possible to create certain compounds which would kill some organisms, namely disease-causing microbes, while leaving others healthy.[footnoteRef:1]  He would eventually create an antibiotic that could effectively fight syphilis.  Around twenty years later Alexander Fleming stumbled upon Penicillin, perhaps the most famous antibiotic, and definitely one of the most important drugs in the history of the world.  Ironically it was discovered through an accident.  Fleming noticed that a fungus had colonized one of his bacterial plates and that wherever the fungus happened to grow there was no bacteria.  This fungus was Penicillium notatum and when the chemical Penicillin produced by it was isolated, it was shown to cure many diseases all while being nearly harmless to the people on which it was used.[footnoteRef:2]  [1:  Aminov, Rustam I. “A Brief History of the Antibiotic Era: Lessons Learned and Challenges for the Future.” Frontiers in Microbiology, Frontiers Research Foundation, 8 Dec. 2010, www.ncbi.nlm.nih.gov/pmc/articles/PMC3109405/.]  [2:  Society, Microbiology. “The History of Antibiotics.” Microbiology Society, microbiologysociety.org/education-outreach/antibiotics-unearthed/antibiotics-and-antibiotic-resistance/the-history-of-antibiotics.html.] 

	Today, however, antibiotic development relies less on chance and far more on a detailed understanding of bacterial proteins, DNA, RNA, and many other components which make up bacteria.  Since Paul Ehrlich and Alexander Fleming antibiotic research and development has gotten much more sophisticated, however the general idea remains the same.  For an antibiotic to be effective it must be able to target a disease-causing microbe and stop it from spreading while being relatively harmless to the microbe’s host, whether human or animal.  This task can be more difficult than it appears because humans and other animals share many of the same proteins, components, and mechanisms with the microbes that cause diseases.  Many things that would either eliminate or stop a microbe from spreading would at the same time could harm the person or animal that the microbe was infecting.  

Antibiotic Mechanisms and Resistance:

	Bacteria like people need nutrients, protection from their outside environment, and the ability to build or replace their components. Antibiotics take advantage of these bacterial needs and use chemicals that disrupt the ability of the bacteria to fulfill those needs.  This is able to kill the bacteria or keep their numbers from growing, preventing diseases.  Although there are an incredibly large number of antibiotics, the majority of those employ six different mechanisms to fight bacteria.  These six methods are the inhibition of cell wall synthesis, the inhibition of protein synthesis, disrupting the membrane, the inhibition of nucleic acids, acting as antimetabolites, and mycobacterial adenosine triphosphate synthase inhibition.[footnoteRef:3]  Although there are many more mechanisms used, these appear to be the most effective.  Each of these methods are able to kill or at least stop growth of certain bacterial infections while not causing any damage to the host they are trying to heal. There are a large number of specific antibiotics which utilize each of these mechanisms.   [3:  OpenStax. “Microbiology.” Lumen, courses.lumenlearning.com/microbiology/chapter/mechanisms-of-antibacterial-drugs/.] 

	Despite the large number of antibiotic options which are able to combat various diseases many scientists are worried about the future effectiveness of antibiotic use.  Microbes have shown the ability to become antibiotic-resistant to specific antibiotics which renders them either more difficult to treat or in some extreme cases, completely impossible to treat.  This is a potential worldwide health crisis.  If some antibiotics are taken off the table because of bacterial resistance then doctors might have to rely on far more expensive antibiotics, far less effective antibiotics, or even be left with no options at all to treat potentially deadly diseases.
	Microbes gain antibiotic resistance through various mechanisms.  A few of the more prominent mechanisms include altering the antibiotic molecule in order to make it become ineffective, becoming better at keeping antibiotics out of their cells and important organelles and finally by changing the target site of the antibiotic so that it does little or no damage to the bacteria.[footnoteRef:4]  Since there are many different methods that a strain of bacteria could use to develop immunity to an antibiotic it is important to complete antibiotic regimens in order to wipe out the whole community of microbes.  Partial antibiotic use would only kill some of the microbes, which allows the remaining ones to develop into highly resistant strains. [4:  Munita, Jose M., and Cesar A. Arias. “Mechanisms of Antibiotic Resistance.” Microbiology Spectrum, U.S. National Library of Medicine, Apr. 2016, www.ncbi.nlm.nih.gov/pmc/articles/PMC4888801/.] 

	Antibiotic resistance is very often caused by inappropriate use of antibiotics such as patients not taking the drugs for a long enough period of time.  This misuse of antibiotics often allows the microbes the opportunity to develop mechanisms to survive the antibiotic.  When this happens there will be a strain of microbes which are resistant to that specific antibiotic which renders it no longer useful in the endeavor to fight the disease.   Although many diseases can be fought with alternate antibiotics they are often more expensive or more difficult to obtain, or less effective, which is a major hindrance for many sick patients.  


	
Conclusion

Antibiotics are an incredibly important tool in the fight against deadly and life debilitating diseases.  They were discovered and first used around a hundred years ago yet they have increased in importance and uses even more since then.  Antibiotics can fight many diseases caused by bacteria by targeting and then attacking bacterial mechanisms or components all while leaving the person or animal completely unharmed.  Although the abilities of antibiotics have a wide number of uses their ability to fight diseases might be threatened in the future.  Through various mechanisms, disease-causing bacteria have become tolerant or completely unaffected by the use of some antibiotics.  This is caused in many cases by improper antibiotic usage.  This trend threatens to create many strains of diseases for which there is no effective cure.  
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