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Development of Antibiotic Resistant Bacteria due to Overuse of Antibiotics in Agriculture 

 Imagine you’re sick, and going to the doctor to find out what’s wrong with you.  You’ve 

got a fever, a runny nose, and a sore throat. It’s possible you’ve got a virus, like the flu, or a 

bacterial infection, like strep throat. If you’ve got a virus, such as the flu, an antibiotic won’t 

help. In fact, if you’re prescribed one, it’s possible that it will contribute to antibiotic resistance. 

If you do have a bacterial infection, like strep throat, the antibiotic will help you get better by 

killing the bacteria. Now, imagine you went in to the doctor, and they told you it was a bacterial 

infection that you have. Not too bad, you know that antibiotics will kill the bacteria, and you’ll 

be fine! This is almost always the case, except for with a recently developing type of bacteria 

that we call ‘superbugs’. A woman in Nevada died in September of 2016 from an incurable 

‘superbug’, a bacterial infection that was resistant to the 26 antibiotics available in the United 

States that were used to treat her (Branswell, 2017). The term ‘superbug’ is used to describe any 

bacterial infection that is resistant to nearly all antibiotics. Bacterial resistance is caused by the 

selection for the trait of resistance to antibiotics within a bacterial community that has been 

exposed to antibiotics needlessly. Antibiotic resistant bacteria are caused by over prescription in 

the medical field, but also by overuse in agriculture. Antibiotic use can be more controlled in 

agriculture, and as a result of this, antibiotic overuse in agriculture should be more regulated. 

 Antibiotics are drugs that are used to kill bacteria. The antibiotics are supposed to target a 

specific aspect of the bacteria, such as the cell membrane or cell wall, and cause that part to be 

defective (Khachatourians, 1998). When the bacteria are needlessly exposed, they can develop 

resistance. Resistance has several long term affects, such as the aforementioned superbugs. In 
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everyday life, however, the problem is that several antibiotics are now more or less obsolete, as 

nearly every bacteria is resistant to their affects. 

 There are several different uses for antibiotics in agriculture. The main three uses of 

antibiotics are to promote growth, being used as a type of preventative measure, or to treat 

diseases within the animals being raised (Subbiah, 2016).  It has been estimated that at one point, 

90% of antibiotic use was for growth promotion or prevention of diseases that had not yet 

occurred, and only 10% was used for the treatment of infected animals (Khachatourians, 1998). 

The most objectionable of the uses of antibiotics is to promote growth, as it needlessly exposes 

bacteria to the antibiotics for little to no reason. The addition of the antibiotics to the feed does 

cause additional muscle mass to develop, despite the fact that it is unknown as to why it does. 

For example, when high energy feed for meat or dairy cattle, swine, goats, sheep, or chickens is 

mixed with small amounts of antibiotics, there is a three to five percent increase in growth 

(Khachatourians, 1998). This usage does not provide enough of a gain in muscle mass for the 

animals to justify all of the other affects it has within the environment, such as water 

contamination. 

 The most common way to administer preventative antibiotics is through the animal’s feed. This 

practice has for the most part remained unregulated. The FDA, as of January 3rd, 2017, created a 

new policy which states that antibiotics that have human health applications are not to be used to 

promote growth, and antibiotics that are medically important can be used as a treatment for an 

animal, but only under veterinary guidance (Croglia, 2017). This does not apply to 

non-medically important antibiotics, as it currently bares little to no relevancy to human health. 

However, non-medically important antibiotics may in the future have an impact on 
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human health, if resistance is coded in the DNA of the one bacteria it is possible for that 

resistance to be imparted to a medically important bacterium. This only happens in the case of 

this bacteria linking with one that affects humans and is currently susceptible to the antibiotics 

(Subbiah, 2016). To summarize, the practice of the addition of medically important antibiotics to 

feed is now more regulated. 

As to preventative use of antibiotics, the argument has been made that animals are, in their own 

nature, dirty. As such, it is viewed that it is necessary to preemptively treat all livestock (There’s 

No Offense Like a Good Defense, 2008). This idea does have some merit. Treating animals 

before they are showing symptoms can be a way to manage the risk of an enormous outbreak 

within the herd. It can also be a form of financial security, as the loss of an animal is expensive. 

It does also warrant thinking of the living conditions of animals, which are commonly viewed as 

gross; pigs are frequently thought of as laying in the mud all day, and cattle usually are in living 

conditions which are less than favorable, with mud and manure everywhere in their pens. 

Animals don’t wash their hands, or get picky about the food they eat. They do not have basic 

preventative care for outbreaks in most cases, except for the use of antibiotics. This use is similar 

to how humans get flu shots to prevent the flu in concept. It is more like using ibuprofen every 

day to treat a headache, on the off chance that you’ll get a headache. The antibiotics do not need 

to be used to prevent infections, as animals do not generally make themselves sick. 

The antibiotics used for the preventative ‘blanket treatment’ are usually administered in small 

doses, but these small doses do add up (Subbiah, 2016).  Each individual animal may be fed a 

small amount, but when you add up each animal and how many times a day it eats, you will 
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be left with a large number. For example, if you have a herd of five hundred cattle that eats about 

twice daily. Even if there is only about .005 grams of antibiotic per pound of food, each cow eats 

twenty-two pounds of food daily (Arthur, 2008). This would be .11 grams of antibiotics in each 

cow each day. Remember, there are five hundred cattle. This brings us to fifty-five grams every 

day available in the herd. The antibiotics pass through the cow, but by the end of the year, it is 

possible to have passed 20,075 grams of antibiotics through the herd. That’s a sizable amount of 

antibiotics that end up in the environment that do not need to be there.  

The blanket treatment is administered through the feed or the water of the animals, which creates 

a more potent concentration of the antibiotic in the animal’s system. Animals treated 

intravenously for their bacterial infections have less antibiotic waste than those that are fed 

antibiotics (Subbiah, 2016). The use of the feed as the method of dispersal is also problematic in 

that there is a probability that the feed may spill, which would allow the antibiotics to be in the 

manure and mud in a higher concentration than if they had already passed through the cow or 

pig. If antibiotics were only used to treat animals that were sick already, and those animals were 

treated intravenously, the antibiotic waste would be significantly reduced. 

Two things must occur for resistance to be selected for: bacteria must first be exposed to an 

antibiotic to develop the gene for resistance (which can also happen with extremely low 

probability on its own) and then additionally develop a mechanism to impart the resistance to its 

daughter cells. Each antibiotic targets a different part of the cell; as this is the case, resistance 

develops to specific antibiotics (Khachatourians, 1998). This also makes it possible for one 

bacteria to be resistant to multiple antibiotics. This was the case with the previously mentioned 
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superbug that affected the woman in Nevada. The bacteria she had evolved to be resistant to all 

26 antibiotics that delivered different metaphorical kicks to the bacteria that affected her, but 

failed, and the bacteria ultimately killed her. 

The agricultural use of antibiotics has many effects on our communities and environment. There 

is a degree of environmental effect from the release of the antibiotics due to the degradation of 

excrement, but it is nearly negligible as the dose of the antibiotics is rarely high enough to have a 

large impact, and the antibiotics rarely last long enough in the soil or excrement to do much of 

anything. Manure quite frequently causes the antibiotics to break down more quickly due to the 

change in acidity, and the bacterial activity in the soil or the intestines of the animals which 

break the antibiotics down and makes them less prone to attaching to soil particles. Antibiotics 

that do make it into the soil attach to the soil particles and are not free to interact with bacteria, 

but under favorable temperature conditions, can detach from the soil and be released to become 

available to the environment (Subbiah, 2016). In summary, the antibiotics pass through the 

animal and are frequently, for some time, available and active in the environment. They can 

attach to the dirt they are in and then later come loose and be available again to come in contact 

with bacteria. 

Managing the effects of antibiotic resistance costs the United States between one hundred 

million and ten billion dollars every year (Khachatourians, 1998). This problem is costing the 

United States a bit more than a pretty penny, and doesn’t have much of a reason to be doing so. 

Additionally, there are two million illnesses every year due to resistance, and seven hundred 



thousand deaths due to antibiotic resistant bacteria every year worldwide (Centner, 2016) This 

problem does not simply occur in one or two countries, but is a truly pervasive one. With 
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globalization comes more ways for bacteria and other diseases to spread as one can become sick 

in China, and bring the bacteria he has contracted back to the United States. Any bacteria can be 

transferred to humans from direct contact with the animal, but also from contact with 

contaminated food, feces, or the contaminated environment, which can make it easy to transmit 

or contract (Centner, 2016) 

Prevention of the development of the resistance trait is the best treatment of these bacteria. 

Additionally, it has been predicted that if antibiotic use continues to go on unregulated, use and 

development of resistance could increase by about sixty seven percent (Centner, 2016) It is time 

to pay attention to the issue now, before it becomes irreversible. Though overuse in the medical 

field is an additional problem that does need to be addressed, it does not bear much relevancy to 

the topic at hand. Veterinary feed directives are directives that are being more widely 

implemented. These are guidelines that suggest that specific antibiotics (those with human health 

applications) are not to be used without a veterinary order allowing the producers to do so.  They 

are not, however, rules; they are guidelines. As a result, there are those that believe cutting down 

on the use of antibiotics runs a higher risk of disease and financial loss, and will do nearly 

anything to prevent this. Because of this, some will say that they need to use the antibiotics to 

prevent a disease, for they are located in a high risk area for a specific bacteria, when they are 

not.  This is due to the fact that some of the antibiotics that are used to prevent some diseases 

happen to have growth applications as well (Centner, 2016). 



 The fear that several agricultural workers have, that if use is cut down, then all of their animals 

will get sick, does not have much of a base to stand on. The only concern for which there would 

be a need for antibiotics to treat disease that had not yet developed in the animal 
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community is one in which the animals are not living in sanitary conditions. What comes to mind 

immediately would be large farms that only wish to produce the largest quantities of meat at the 

smallest cost. If animals were living in an environment in which there was not simply mud and 

manure, an environment in which bacteria and filth propagate, and instead lived in a pasture, 

then the spread of bacteria and antibiotics could be significantly lessened. It has been proposed 

that simply educating producers on how to properly raise animals with an emphasis on illness 

reduction would reduce the need for antibiotics (Centner, 2016). 

 Another solution that has been pitched is that we label the products that have been raised 

without antibiotics so that the consumer is more aware of what they are purchasing. The belief 

behind this is that the consumers will then choose to purchase the meat products which have 

been raised without antibiotics and effectively change the market (Centner, 2016). The bigger 

farms that rely on antibiotics to more or less run their entire business would then be forced to 

change the way they are run to compete with those companies that do not use antibiotics. The 

consumer holds the power in almost all market instances, and this could be one that is affected. 

 Antibiotic use should be more regulated in agriculture because in many instances, the use 

of antibiotics is frivolous and unnecessary, though there are those that are necessary, such as a 

sick animal. The overuse of these antibiotics leads the bacteria to being needlessly exposed, and 

through evolution they select for being resistant to the antibiotics. This causes ‘superbugs’ to 



evolve, ones that are unable to be treated by antibiotics. There is no concrete fix for this problem, 

but the addition of more regulations will help in the prevention of further developments of 

antibiotic resistance. 
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