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Abstract---The presence of microbiota in the Gut is very essential in 

the digestion process, and some factors may cause dysfunction in 

their activity. This review study is focused on effect of four factors on 
gut microbiota function, which includes; intake of, antibiotics, 

alcohol, smoking, and mental issues such as; depression, anxiety, 

tension. The study went through the findings of a lot of researchers 

and came up with some conclusions such as; incorrect using of the 

antibiotics affect the functions of the GI microbiota causing disorder 

in the digestion system, Smoking cause disease in different organs, 
affecting the general health of the human being which reflect on 

nutrition and digestion, alcohol effects microbiota leading to liver 

fibrosis, hepatitis that effects digestion system. 
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Introduction  

 

Microorganisms are considered the most plentiful creatures on the surface of the 

earth and human life was modified according to the presence of these microbes, 
the researchers and scientists describe the microbiota and define it as a collection 

of microorganisms such as; viruses, bacteria, fungi and eukaryotes that presents 

in different sites of human body, and the name of microbiota usually combined 

with its location such as intestinal microbiota which represent their presence in 

the gut and intestinal tract (1, 2). In human beings, microbiota includes large and 

https://doi.org/10.53730/ijhs.v6nS3.7277
mailto:batoolshakir5@gmail.com
mailto:Hazima.m.k@ihcoedu.uobaghdad.edu.iq
mailto:asaad.sh@uokerbala.edu.iq


 

 

5855 

various single cell microorganisms that live in the human body such as fungi, 

viruses, protozoa, and bacteria, while the gene inside this microbiota is called 

microbiome; however, most of the microbiota in the gut of human beings is useful 

in healthy bodies. The intestinal microbiome bacterium help in digesting food 
control and adjust the immune system and increases its protection against 

diseases and raise the production of vitamins such as B, and K (3, 4).  

 

Since 2003 until 2015 Guarner (5, 6) was carried out a lot of researches and 

clinical experiments to find the correlation between gut and microbiota,he found 

that these microorganisms are very important to enhance the function of 
humans, improve digestion and lower the risk of diseases. This finding was 

supported in 2019 by Ananthakrishnan and his coworkers who enhance and 

recognized association between microbiota of gut and diseases (7). Recent studies 

confirm the association between gut microbiota and immune system of human 

body this is called (Immunity-Microbiome Dialogues) the researchers confirmed 
the correlation between the microbiota of gut and its impact on the function and 

the activity of the host which reflected on the metabolism of the host immunity 

and the risk of diseases (8, 9).  

 

In (2005) Nicholson and his coworker describe the main bacterial gathering that 

is located in gastrointestinal tract (GI) of the host, as a microbiota that has many 
functions such as physiological, immunological, and nutritional that affected the 
life of human beings (10). In (2007) Frank et al (11). explained that the composition 

of mucus-associated bacteria and epithelial crypts diverges widely from that of 

glossy and fecal content. Figure 1 shows this diversity. 

 

 
Figure 1. Diversity of microbiota in GI tract (12) 

 
In (2016) Gensollen and his coworkers(13) .found that early colonization of the 

mucosal surfaces of host mammals plays a significant role in the maturation of 

immune system of the host (13), the researchers also concluded that the majority 

of the significant process in the development of the host immunity may occur 

throughout the early years of the mammal's life, where the composition of the 

microorganism (microbiota) shows the maximum variation between individuals. 
This finding was also previously found by(Bäckhed., et al 2015) (14). In general, 
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there were many factors affecting functions of the microbiota in GI tract and may 

reflects on the immune system and the causes of some diseases risks, among 

them are: 

 

Incorrect using of antibiotics 
 

In general, antibiotic has an effect not only on the infectious bacteria that cause 

illness and diseases, but it affected the useful microbiota inside the intestinal 

tract (gut microbiota) as well. Even though this side effect has been recognized a 

long time ago, the development and the advances in the inspection technologies 

make things easier for the researchers and enable them to achieve comprehensive 
studies and researches in particular the changes and the alteration that occurs in 

the microbiota of the guts (15). In 1928, Alexander Fleming discovered penicillin, 

and since that time, antibiotics were used in treating and managing infectious 

diseases and a lot of people lives were saved by using the penicillin (16). The 

misuse and overuse of the antibiotics was the concern of the scientists as well as 
the researchers for the last twenty years due to its serious affect on the health of 

the individuals, and one of the main concerns is Antibiotic Resistance (AR) which 

threatens the physicians in infectious diseases (16).  

 

Even while irrational antibiotic usage was formerly thought to be an issue 

exclusively in developed nations, it has recently increased dramatically in middle 
and low-income countries (17). It's worth noting that de Jong et al. found that the 

antibiotic-resistant bacteria from animal farms can be cause of the therapeutic 

failure in individuals who live in rural regions in their observational study, a 

supposition that, of course, requires additional exploration (18). Yet, according to 

another research, urban areas had an 8-fold greater prevalence rate than rural 
areas, owing to the fact that antibiotic prescriptions were more common in towns 

with hospitals. In urban areas, in which individuals receive better quality hospital 

care, the incidence of antibiotic prescriptions was 46.8% (19). AR is becoming 

increasingly common in hospitals as the number of surgical procedures, patients, 

and interventions increase, all of associated with the increased utilization of the 

antibiotics in healthcare context. 
 

Antibiotics are widely documented for the alteration of host's 

indigenous microbiota through choosing resistant bacteria which might be 

manifested as opportunistic pathogens (20). Gut dysbiosis was associated with the 

intake  of low-dosage antibiotic or sub-therapeutic antibiotic treatment (STAT) 
from the environment and foods. Also, the gut dysbiosis has deleterious impacts 

upon various host systems and processes. The microbiome of the gut was 

associated with various pathological conditions, and scientists were focused upon 

associations between the gut microbiota and antibiotics due to the fact that it 

could be "at the intersection of everything" (21). Antibiotics have been linked to gut 

microbiome disruptions, according to accumulating data primarily from animal 
research (22,23) . Antibiotic use was linked to gut microbiome alterations, despite 

the fact that infectious disease morbidity and death were significantly decreased. 

 

Antibiotic resistance is increasing on a daily basis, not just in hospitals, yet also 

in a variety of other settings. Antibiotics are given to animals for a variety of 
reasons, including treating illnesses and achieving faster growth for the 
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commercial objectives. Furthermore, AR has been found in pathogens of the 

plants (24). Antibiotics that are utilized in medicine and animal feed play the role 

in the antibiotic resistance that spreads in food and the environment (25). 

Resistance is currently a common feature of practically all antibiotics that have 
been created. Unfortunately, because of the regulatory and economic barriers, the 

discovery of new antibiotics slowed drastically near the end of the twentieth 

century (26). The human gut microbiota usually contributes in enhance the 

immunity system through metabolism and food digestion and taking antibiotics 

could contribute and leads to dysbiosis to the gut microorganism, affects immune 

system and threat the human health (27,28) . Figure 2 shows the relationship 
between disease antibiotics and microbiota in the human gut system (15). 

 

 
Figure 2. The effect of Antibiotics on gut system (15) 

 

Smoking 

 

Cigarette smoking represents leading preventable mortality cause in the world. In 

spite of the widespread public awareness regarding the dangers of smoking, it’s a 

worldwide epidemic, with 1.1 billion people globally currently smoking (29). In 
addition, smoking is on the decline in advanced countries, but it is on the rise in 

many of the developing countries, particularly in Asia (30). Approximately 50% of 

smokers will acquire major smoking-related disorders like COPD, cancer, and 

cardiovascular disease (29,31). Furthermore, secondhand smoking exposure raises 

the likelihood of pathogen infection and exacerbates other lung disorders 
like asthma (32). In addition, cigarette smoking has a dual effect on the 

development of the IBD (i.e. inflammatory bowel disease). It hastens progression 

of Crohn's disease (CD) while alleviating ulcerative colitis (UC) symptoms (33). Toxic 

components in the cigarette smoke had long been thought to be the leading cause 

of major diseases, and the pathological mechanisms that underpin them 

were extensively researched (34). These mechanisms, yet, remain a mystery. 
 

Cigarette smoke has been specified as complicated chemical mix containing 

aldehydes, nicotine, nitrosamines,polycyclic aromatic hydro-carbons (PAH), heavy 

metals, and other substances that is inhaled as aerosol particles or as gaseous 

state into the lungs (35,36). In vivo, such toxic compounds enhance oxidative stress 
and lipid peroxidation, reduce endogenous antioxidants, and raise pro-
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inflammatory factor levels in host's blood (37). Furthermore, toxicants in the 

cigarette smoke absorbed into GI tract cause the GI microbiota dysbiosis via 

various mechanisms, which include antimicrobial activities and intestinal micro-

environment regulation (38).  

 
Around two billions of people around the world are smokers using tobacco, 

nargilea or cigarettes for smoking, four millions of them were died every year due 

to the diseases that resulted from smoking such as lung diseases, cardiovascular 

diseases, brain diseases as well as cancer (39,40). Many studies show that smoking 

indirectly or directly, as well as environmental factors, influence the efficacy, 

shape, and function of microbial communities linked with humans, gut 
microbiota, and immune responses (41,42,43). The microbiota of the human gut 

comprises a wide range of micro-organisms (such as viruses, bacteria, and fungi) 

that form a mutually beneficial connection with the host under 

hygienic conditions; nevertheless, both environmental variables and the host alter 

the active balance. Smoking causes changes in microbiota of lungs, gut, and 
microbiota, which might result in a variety of diseases like asthma, Crohn's 

disease, ulcerative colitis, gingivitis, COPD, and various cancer types. Yet, the 

precise correlation between changes in the smoking and human microbiota is still 

unknown, and more research is needed (44,45). Figure 3 shows the correlation 

between diseases that are caused due to smoking and their effect on microbiota 
(46). 
 

 
Figure 3. Correlation between smoking, diseases and gut microbiota (46) 

 

Effect of alcohol on gut microbiota 

 

Alcohol consumption is a prominent cause of global disease and one of the major 

risk factors for a variety of social and health problems. Alcohol is absorbed 

through the gastrointestinal tract (GIT) and then metabolized in the lungs and 
liver. Ethanol and its metabolites create health problems such as oxidative stress, 

direct toxicity, and the accumulation of fatty acid ethyl esters during this process 
(47). Acetaldehyde can be defined as one of the toxic substances that was once 

thought to be a primary cause of diseases brought on by alcohol consumption (48). 

Another theory has lately been raised: gut microbiota that has been altered 
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via alcohol consumption is involved in the development of alcohol-related 

disorders, and that such illnesses could be relieved by recovery of the changes in 

gut microbial composition resulting from alcohol. 

 
Microbes in the gut had previously been linked to the risk of intestinal disorders 

such as the inflammatory bowel disease, irritable bowel syndrome, and colorectal 

cancer (49). Since the first commercialization of next-generation sequencing (NGS) 

assay in 2004 (50) .study on the gut microbes was actively undertaken on all of the 

micro-organisms in an environment, in other words, microbiota, and microbiome 

that refers to collection of their genomes (51). The study of the microbiota of the 
gut revealed fresh evidence linking it to cardiovascular diseases, obesity, 

neuropsychiatric disorders, and nonalcoholic fatty liver disease, emphasizing its 

significance in human health (49). Alcohol has an effect on the organs of the 

human systems causing diseases in all of them such as diseases in liver that 

ranged from steatosis to hepatitis passing through inflammation and cirrhosis 
and also caused fibrosis in liver (52,53). 

 

In 2021 a study made by Lee and Lee (54) about the effect of alcohol on gut 

microbiota, they find that alcohol affects the function of gut microbiota causing 

disorder and changes in its activity (53). Taking alcohol can also lead to illness, 

morbidness, and may end with death. A research carried out in 2017 by 
Dubinkina and his coworkers find that taking alcohol causes damage to the 

tissues and to all gut tract including the microbiota leading to a lot of changes in 

their digestion functions causing diseases that associate with alcohol (alcohol-

associated diseases) (54,55). Figure 4 shows the correlation between alcohol and gut 

diseases.  
 

 
Figure 4. The imbalance in microbiota caused by alcohol intakes (52) 

 

Conclusions 
 

GI microbiota has essential useful role in digestion of the food, Any dysfunction in 

GI microbiota can affect the immunity system causing diseases in many human 
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organs, Incorrect use of the antibiotics may affect the functions of the GI 

microbiota leading to disorders in the digestion system, Smoking cause disease in 

different organs, such as lung disease that affect the general health of the human 

being which reflect on nutrition and digestion,Alcohol affects microbiota and 

affects liver leading to liver fibrosis, hepatitis that has an effect on digestion 
system and weakens the human immunity. 
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