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The Collateral Effect of Antibiotic on Gut  
Microbiome of Human and their Integrative  

Role in Human Disease

Introduction
Importance of antibiotic

The word antibiotic is derived from the ancient Greek word 
“antibiotiká which is a type of antimicrobial medicine used for 
treatment and prevention of bacterial infection [1]. Antibiotics 
are powerful drug that fight certain diseases caused by bacterial 
pathogens. They may either destroy or inhibit the growth of 
these pathogens. Antibiotics are among the most frequently 
prescribed medications in modern medicine. Common illnesses 
caused by bacteria are urinary tract infections, strep throat, 
and some pneumonia; however some common infection can be 
occurred in gastrointestinal tract (GI) which include oral cavity, 
esophagus, stomach and intestines and ended at the anus. 

There are typically over 70 different types of bacteria in 
the mouth and most of them occur naturally [2]. Most of these 
bacterial species appear to be harmless when it comes to our 
health. Others, known as probiotics, are beneficial bacteria that 
aid in the digestion of foods. Other bacteria are essential to 
protect our teeth and gums. However, there are some bacteria 
cause tooth decay and gum disease. There are, however, bacteria 
that can contribute to dental decay and periodontal (gum) 
disease in particular [3]. Esophagus, the second part of GI, is also  

 
exposed to all bacterial types including the pathogenic one that 
exist in the mouth during food swelling or drinking any liquid. 

Bacterial infection of stomach and intestine, the major part of 
GI, is known as bacterial gastroenteritis [4] which can result from 
poor hygiene. Infection can also occur after close contact with 
animals or consuming food or water contaminated with bacteria 
(or the toxic substances bacteria produce). Bacterial infection 
causes inflammation in stomach and intestines which lead to 
complicated symptoms like vomiting, severe abdominal cramps, 
and diarrhea. Most likely to get gastroenteritis by consuming 
food or water contaminated with harmful bacteria (such as 
salmonella, Campylobacter, Shigella, Yersinia enterocolitica 
and Bacillus species including E. coli). Antibiotics are usually 
reserved for the most severe cases which they help to eliminate 
most of pathogens and symptoms [5]. 

In healthy individuals, the microbiome (microbial communi-
ty) and host have a mutualistic relationship in which both part-
ners benefit; however, pathogens may invade and cause disease 
under certain conditions. In general, antibiotics can protect 
human life; they also relieve symptoms resulted from bacterial 
infections and help us to recover faster. Therefore, the develop-
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ment antibiotics were one of the great discoveries in modern 
medicine. Although, antibiotics fight bacterial pathogens and can 
cure life-threatening infectious diseases, improper use can cause 
disaster. Thus, antibiotic is considered as bilateral tool since they 
have side effects on human health. 

Problems associated with antibiotic use
Many sides effects are associated with prolong medication 

of antibiotics; beside symptoms of vomiting, severe abdominal 
cramps, and diarrhea; altering in gut microbiome and develop 
resistant pathogens to the antibiotics are considered the most 
important issues that facing the world today. Because resistance 
has become more common, many diseases cannot be treated as 
well as they could be in the past and sever health complication 
can be occurred. To overcome the resistant problem of bacterial 
pathogens to antibiotics, development and search for new 
antibiotic trades is considered and becomes a targeting issue 
nowadays.

In healthy individuals, the microbiome (microbial communi-
ty) and host have a mutualistic relationship in which both part-
ners benefit; however, pathogens may invade and cause disease 
under certain conditions. For gut microbiome, their composition 
is consistent since no interference occurred [6]. This consistent 
composition can be rapidly altered by exposure to antibiotics. 
Alternation of microbiome composition has two possible ways 
to affect human health; direct way with potential immediate ef-
fects and indirectly through an affect in a long term on human 
health [7]. This alternation may lead to the selection of resistant 
opportunistic pathogens that can cause acute disease. The mu-
tualistic microbes in the human body play a major role in many 
physiological processes, interact and participate in the regulati-
on of immune and metabolic homeostasis [7]. Therefore, antibi-
otic exposure can alter much basic physiological equilibrium and 
consequently boost long-term disease. 

Altering the gut microbiome; not only destroying harmful 
bacteria that are causing infection to different parts of 
gastrointestinal organs, depending on bacterial pathogens, but 
also on mutualistic microbes that are beneficial to the host and 
cannot survive without them [7]. These beneficial microbes play 
a considerable role in physiological functions that perform live 
to its host. Further function of gut microbiome is boosting the 
immune system and help to compete pathogens. Disturbances 
of gut microbiome, due to uses of antibiotics for long period/ 
over dose/ improper uses may lead to sever complication in 
human health which can be represented by: interferes with 
digestion; linked to food intolerances; increased oxidative stress 
and defective turnover of mitochondrial protein that lead to 
damaging of mitochondria (the energy center of every cell in 
the body) and causing inappropriate cell death [8,9]; linked 
to auto-immune diseases and other dysfunctions; linked to 
depression and anxiety; drives stress; physical and emotional; 
linked to obesity and disrupts glucose metabolism. Alternation 
of gut microbiome may play a role on the development of some 
diseases such as malnutrition, obesity, diabetes, and Clostridium 
difficile infection [10]. 

Gut microbiome also prevent formation of new function of a 
protein which is responsible for a disease named “inflammatory 
bowel disease” (IBD) and regulates pro- and anti-inflammatory 
cells. The mechanism of prevention was studied and revealed that 
a protein expressed by gut bacteria called “Bacteroides” works to 
prevent IBD by rapidly recruiting white blood cells to kill a cell 
of the immune system that is responsible for orchestrating IBD 
[11]. Therefore, dysbiosis of the gut bacteria communities can 
cause many chronic diseases, and may involve in other diseases 
like obesity, cancer, and autism. Accordingly, keeping normal 
composition of gut microbiome is important issue for human 
health. 

Alternation of gut microbiome, caused by antibiotic intake, 
also has highly effect on histology of stomach and small 
intestine structures. Antibiotic-microbiome disturbance leads 
to flourishment of opportunistic bacteria that may induce gut 
injury due to septic or endotoxic shock. In sequence, this may 
end with intestinal epithelial necrosis/apoptosis. The concept of 
gut mucosal damage may be explained due to the existence of the 
hypoxic and ischemic conditions of gut after bacterial infection 
[12]. Another alternation, of histological intestinal epithelia, is 
loosen in the tighten junction between villi that facilitate the 
colonization of pathogenic bacteria, passing of harmful cells, 
increase their toxin and more challenge for necrosis will occur. 
In patient who are unable to tolerate enteral feedings, especially 
those with intestinal failure caused by short bowel syndrome, 
intestinal atresia, and other gastrointestinal malformations, 
induced total parenteral nutrition may considered as a major 
source for the loss of intestinal epithelial barrier function. This 
may cause the penetration of luminal endotoxins or bacteria into 
the liver, leading to parenteral nutrition-associated liver disease 
[13].

Conclusion
Alternation of gut microbiome, caused by antibiotic intake, 

has highly effect on human health and increased the risk for 
gastrointestinal diseases. Among these diseases are those linked 
to auto-immune diseases and other dysfunctions, dysfunction of 
intestinal epithelium barrier, linked to depression and anxiety, 
interconnected to obesity and disrupts glucose metabolism. 
Altering in gut microbiome can also develop resistant pathogens 
to the antibiotics which is considered the most important issue 
that facing the world today. Wise use of antibiotic, especially 
with infant and childhood, is recommended.
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