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ABSTRACT 
 
There are large numbers of powerful species of microorganisms present within our bodies that 
make up the diverse human microbiomes. Microbiomes, the collective genomes of the 
microorganisms in a particular environment, support and maintain our health, but they are disturbed 
in some fashion in case of the presence of some diseases such as autoimmune diseases and 
cancer. Different food products provide different growth conditions for microorganisms. Microbial 
growth is also controlled by some factors such as pH, nutrients, moisture content, temperature, 
relative humidity, and gases. Thus the growth of microorganisms in optimum conditions results in 
spoilage and degradation of food products resulting in a sour or foul-smelling, in addition to a visible 
change in color, effervescences on the food surface, etc. Microbial contamination of food can occur 
at any point in the food production process starting from growth, harvesting, transport, storage, or 
final preparation. A variety of environmental factors can influence intestinal microbial imbalance, 
which has a close relationship with human health and disease. There are many numerous potential 
probiotics or beneficial bacteria that may prevent or treat certain diseases such as Lactobacillus 
and Bifidobacterium. On the other hand, a few destructive microorganisms play a major role in the 
development and progression of major human diseases such as infectious diseases, liver diseases, 
gastrointestinal cancers, metabolic diseases, respiratory diseases, mental or psychological 
diseases, and autoimmune diseases. With the increased understanding of the relationship between 
the human microbiome and a variety of diseases, the use of these findings to predict or diagnose 
diseases has attracted a great deal of attention. Thus, the aim of the present work was to review 
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briefly the role of microorganisms in human health, during the development of autoimmune and 
tumor diseases. This review article also includes microbiota diversity, colonization, and 
normalization of perturbed intestinal microbial communities, the safety of gastrointestinal tract, and 
the beneficial role of probiotics. 
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1. ROLE OF MICROORGANISMS IN THE 
SAFETY OF GASTROINTESTINAL 
TRACT  

 
Around a hundred trillion microorganisms (such 
as, bacteria, fungi, viruses, and protozoa) exist 
within the human gastrointestinal tract [1,2]. The 
microbiome encodes over three million genes 
producing thousands of metabolites, which 
replace numerous of the capacities of the host 
[3], consequently affecting the host’s fitness, 
phenotype, and health [4]. Gut microbes are key 
to various aspects of human health including 
metabolic, immune, and neuro-behavioral traits 
[5-7]. Different levels of evidence support the role 
of gut microbiota in human health, from animal 
models [8] and human studies [9]. The gut 
microbiota gives essential capacities for the 
fermentation of non-digestible substrates like 
dietary fibers and endogenous intestinal mucus. 
This fermentation supports the growth of 
microbes that produce short-chain fatty acids 
(such as acetate, propionate, and butyrate), and 
gases [10]. In this connection, butyrate is the 
most vitality source for human colonocytes can 
start apoptosis of colon cancer cells and can 
activate intestinal gluconeogenesis, having 
beneficial impacts on glucose and energy 
homeostasis [11]. Butyrate is fundamental for 
epithelial cells to expend expansive amounts of 
oxygen through β oxidation, creating a state of 
hypoxia that keeps up oxygen balance within the 
gut, preventing gut microbiota dysbiosis [12]. 
There is growing evidence that any change in 
microbiota composition leads to several 
metabolic diseases including diabetes, obesity, 
and cardiovascular. Different parts of the 
intestinal tract have different compositions of 
microbes and it varies according to age, weight, 
site, and diet [13-16]. Most studies of overweight 
and obese people show a dysbiosis 
characterized by a lower diversity. For example 
the microbes that live inside our intestines 
influence our health in beneficial and harmful 
ways (Fig. 1). A variety of mechanisms including 
immune dysregulation and alter gut hormone and 
energy regulation promote diet-induced obesity 
and metabolic complications [17].  

2. DETERIORATION OF FOOD BY 
CONTAMINANTS 

 

During the past 30 years, the problem of food 
contamination has received considerable 
attention. Generally, foods may spoil through the 
action of several agents including 
microorganisms (fungi, molds, yeasts, and 
bacteria), enzymes, insect and animal 
contamination. The character of the food material 
will determine largely which type of spoilage 
occurs. An acid condition is favorable to yeasts 
and molds but unfavorable to bacteria. Thus, fruit 
products and acid vegetables are susceptible 
primarily to yeast fermentation or mold growth, 
and nonacid vegetables and meats are 
susceptible to the action of bacteria. A proper 
evaluation of these factors involved in food 
spoilage is essential to the proper processing, 
transportation, storage, handling, and 
merchandising of food products. The 
preservation of foods is intended to reduce or 
inhibit microbial growth, enzymatic activity, and 
atmospheric oxidation. These factors responsible 
for food spoilage may be controlled by food 
processing procedures or by chemical additives 
(food additives). Only a relatively few chemical 
additives are used in food preservation and their 
use must comply with FDA regulations [18-20]. 
 

The following methods are applicable in the 
preservation of foods:- 
 

a) Removal of water: Dehydration or drying is 
effective as method of preservation 
because bacteria must obtain their 
nutrients in soluble form and thus require 
the presence of water. 

 

b) Refrigeration: The effectiveness of 
refrigeration as a preservation method 
requires maintaining food at a sufficiently 
low temperature (usually 0°_4°C) to retard 
microbial growth, enzymatic activity, and 
atmospheric oxidation. 

 

c) Freezing: The effectiveness of refrigeration 
as a preservation method requires 
maintaining food at a sufficiently low 
temperature (usually 0°_4°C) to retard 
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microbial growth, enzymatic activity, and 
atmospheric oxidation. 

 

d) Heating: The application of heat to kill 
microorganisms and inactivate enzymes by 
denaturation is a very common form of 
food preservation. 

 

e) Exclusion of air: Certain types of 
deterioration are prevented by excluding 
air from food products. This is achieved by 
various means depending upon the type of 
product involved. 

 

f) Exclusion of light: Atmospheric oxidation of 
fats themselves and of products containing 
fats, essential oils, and pigments is 
retarded by the exclusion of light. This is 
true because blue and ultraviolet light 
materially accelerates the atmospheric 
oxidation of food products containing fats. 

 

g) Radiation: Both ultraviolet and ionizing 
radiations are used to a limited extent for 
food preservation. Ultraviolet irradiation as 
a method of food preservation has found 
application in the meat, baking, beverage, 
dairy, fresh fruit and vegetable, and frozen 
food industries. 

 

h) Sugaring: Sugar solutions of high 
concentration exert a high osmotic 
pressure and withdraw water from 
microorganisms, thereby preventing their 
growth. This method of food preservation 
is limited to those products in which a large 
quantity of sugar can be used. 

 

i) Salting: Salt functions as a preservative 
through its effect on osmotic pressure and 
the destructive effect of the chloride ion 
itself on microorganisms. Gram-negative 
bacteria are more sensitive to sodium 
chloride (8%) than gram-positive           
bacteria. 

 

j) Smoking: Food products are usually 
smoked by subjecting them to the action of 
smoke in a closed room. Few meat 
products are produced in which smoke 
constituents exert an important effect in 
protecting the product against microbial 
spoilage. 
 

k) Spicing: Spices were once considered to 
have an appreciable preservative action 
due to the volatile oils they contained. 

l) Pickling and souring: The acidity 
associated with pickling or souring is 
unfavorable to bacterial growth and 
thereby acts as a preservative. 

 
Foods may be contaminated with a number of 
microorganisms or toxic products that are 
potentially toxic to humans or that otherwise 
make food unfit or undesirable for consumption. 
Among the important contaminants are botulinum 
toxins, mycotoxins, and aflatoxins. 

 
a) Botulinum Toxins: Botulism is a food-borne 

disease that afflicts man and several 
species of animals with a high fatality rate. 
The cause is the contamination of food 
materials by a specific group of spore-
forming bacteria found in the soil and 
aquatic environments. The rate of mortality 
in botulism varies according to the 
immunological type of toxin involved. The 
causative agent of botulism is the gram-
positive, anaerobic bacillus Clostridium 
botulinum. These endospore-forming 
bacteria possess a heat-resistant form, 
which under suitable growth conditions 
germinate to form the rod-shaped 
vegetative form. The vegetative form is 
capable of active proliferation and exotoxin 
formation in substrates such as canned 
foods or other food products that have the 
required low oxygen tension [21]. 

 
b) Mycotoxins: The term mycotoxin refers to 

all toxic metabolites of the true fungi, 
Eumycetes. Mycotoxicosis is the general 
term used to describe the diseases caused 
by mycotoxins. Ergotism, caused by the 
parasitic fungus Claviceps purpurea, is a 
well-known disease of this type. The term 
mycotoxin is usually restricted to the 
filamentous fungi called molds. In nature, 
these molds are both parasitic and 
saprophytic and are widely distributed over 
the earth's surface [22]. 

 
c) Aflatoxins: They are hepatotoxic 

carcinogenic metabolites of Aspergillus 
flavus, which grows on many different 
foodstuffs when sufficient moisture is 
present. In the laboratory, aflatoxins have 
been produced on many foods                           
by growing Aspergillus flavus on the food 
[23]. 
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Fig. 1. Intestinal flora affects our health by two ways 
 

3. THE ROLE OF MICROORGANISMS 
DURING THE DEVELOPMENT OF 
AUTOIMMUNE AND TUMOR 
DISEASES 

 
Recently, it has been reported that microbial 
imbalance may play a critical role in the 
development of multiple diseases, such as 
autoimmune conditions, cancer, and increased 
susceptibility to infection. Oncogenic viruses, 
seven of which are known to be associated with 
human cancer, represent an important infectious 
cause of cancer [24]. Two of the human 
oncogenic viruses are herpes viruses: Epstein-
Barr virus (EBV), which is associated with 
Burkitt's lymphoma, nasopharyngeal carcinoma, 
and a subset of gastric carcinoma, and Kaposi's 
sarcoma-associated herpesvirus/human 
herpesvirus type 8, which causes Kaposi's 
sarcoma and other pathologies in immune-
suppressed individuals [24]. The two hepatitis 
viruses among the tumorigenic viruses, hepatitis 

B virus and hepatitis C virus (HBV and HCV), are 
associated with hepatocellular carcinoma (HCC) 
[25]. High-risk oncogenic strains of human 
papilloma viruses are associated with anogenital 
cancers, a subset of head and neck cancers and 
skin cancers [26]. The human T-cell lymphoma 
virus is the pathogenic determinant of the T-cell 
lymphomas prevalent in certain geographical 
regions [27]. Although commensal bacteria may 
likely also play a role in human and animal 
carcinogenesis, Helicobacter pylori is the only 
bacterial species that has been defined as a 
class I human carcinogen by the International 
Agency for Research on Cancer, by virtue of its 
certain association with gastric carcinoma and 
lymphoma. Dysbiosis of the intestinal microbiota 
or its physical interaction with hematopoietic cells 
following barrier damage can both regulate 
inflammation [28] and be a cause of cancer [29]. 
There is now a considerable body of evidence, 
both in humans and in experimental animals, that 
the commensal microbiota (bacteria, fungi, and 
viruses) exerts important effects on 
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carcinogenesis, tumor progression, and the 
response to therapy. The effect of the microbiota 
on cancer can be local, situated at the level of 
the organism barriers in which cancer originates, 
or can be systemic, through the physiological 
communication of the organism and the 
microbiota through an intact membrane or 
following alteration of barrier permeability in 
pathology. While many mechanisms of the local 
effects have been characterized in recent years, 
our understanding of the systemic effects is 
currently much more rudimental [30]. A detailed 
understanding of these mechanisms both in 
experimental animals and in humans will teach 
us how to target them therapeutically and could 
bring much progress in cancer prevention and 
treatment. A recent report showed that in mice a 
reduction of colon polyps incidence could be 
achieved by either antibiotics treatment, or a diet 
reduced in carbohydrates that induced changes 
in the microbiota composition and reduced the 
production of SCFAs [31]. While that report 
indicates the possibility to somehow influence the 
outcome of cancer with modifications in the 
microbiota, it also indicates the importance of a 
full understanding of the role of different 
microbial species and functions in cancer, 
because, in other experimental models, SCFAs 
have been shown to be protective against colon 
and mammary cancer [32]. Clinically, different 
therapeutic approaches are potentially available, 
including the use of probiotics, diet modification 
and prebiotics, fecal or defined microbiota 
transfer, which could be used for cancer 
prevention; supportive therapy for cancer and 
cancer comorbidities treatment; and 
enhancement of the response to cancer immune, 
chemo, and radiation therapy [33]. Fecal 
transplant has been shown to be very successful 
in the treatment of Clostrdium difficile infections 
in humans and has been proposed as a 
treatment for IBD and metabolic disorders, 
although several safety and consistency 
concerns remain, which may suggest the 
usefulness of developing better-defined and 
safer microbial replacement therapeutic 
procedures [34,35]. 
 

4. MICROBIOTA DIVERSITY 
 
Studies reported on the microbiota diversity and 
health indicate that Lower bacterial diversity has 
been reproducibly observed in people with type 1 
diabetes [36,37], type 2 diabetes [38], 
Inflammatory bowel disease [39], coeliac disease 
[40], psoriatic arthritis [41], atopic eczema [42], 

arterial stiffness [43] and obesity [44] than in 
healthy controls. 

 
5. THE BENEFICIAL ROLE OF 

PROBIOTICS 
 
The other brilliant portion of the relationship 
between microorganisms and human health 
incorporates probiotics which are defined as live 
microorganisms that are similar to the beneficial 
microorganisms found in humans and are hence 
“Generally Regarded As Safe” (GRAS). Their 
activities have demonstrated their effectiveness 
in cases of antibiotic-associated diarrhea, 
irritable bowel syndrome, lactose intolerance, 
oral health, etc. Probiotics are commonly 
consumed as part of fermented foods with 
specially added active live cultures such as in 
yogurt soy and yogurt or as dietary supplements 
[45]. A probiotic contains thousands of genes 
that may potentially influence the clinical effects. 
Furthermore, interaction with the host, food 
components or endogenous substrates, or the 
endogenous microbiota inside the 
gastrointestinal lumen may generate by-products 
or end-products with functional properties. The 
intestinal microflora likely plays a basic part in 
inflammatory conditions in the gut and potentially 
probiotics could remediate such conditions 
through modulation of the microflora. Some 
probiotic strains were shown to inhibit the growth 
of enteropathogens, such as Salmonella 
enteritidis, enterotoxigenic Escherichia coli, and 
Serratia marcesens  in vitro. This finding together 
with more recent evidence showing that 
Lactobacillus exerts antagonist activity against 
Salmonella typhimurium infection both in vitro 
and in vivo [46]. There is some clinical evidence 
to suggest that oral and vaginal administration of 
lactobacilli can eradicate                           
asymptomatic [47,48] and symptomatic bacterial 
vaginosis [49].  
 
6. BENEFITS OF MICROORGANISMS 

FOR HUMAN HEALTH 
 
There are many other benefits of microorganisms 
for human health in many sectors [50] as 
follows:- 
 

1. In medicine: Microorganisms have a 
significant role in the production of 
antibiotics, insulin, and vaccines. They are 
also used in the diagnosis of certain 
diseases. 
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2. In the food industry: Microorganisms are 
essential in the production of fermented 
foods and beverages. For example 
Lactobacilli. Foods like cheese, bread, 
beer, sauce, olives and sausages are 
made using different species of bacteria 
and yeasts. 
 

3. In waste treatment: Microorganisms play a 
major role in the handling and disposal of 
domestic and industrial wastes through 
biological processes of decomposition 
producing compost. 

 
4. In microflora: There are billions of bacteria 

that inhabit the digestive tract of humans. 
The microflora is responsible for defending 
the body from bacteria and fungi harmful to 
human health. It produces vitamin k, which 
is necessary to regulate blood clotting 
processes. 

 
5. In Biotechnology: Biotechnology is the 

branch of science that deals with the 
manipulation of living organisms through 
genetic engineering which depends directly 
on microorganisms. In addition, 
microorganisms are used recently to 
produce alternative energy sources such 
as biofuels and bio-alcohol. 

 
6. In agriculture: Some microorganisms that 

live in the soil allow improving agriculture 
productivity. Humans naturally use 
microorganisms to develop biopesticides 
and biofertilizers. 

 
7. In the environment: Microorganisms are 

present in the biosphere and their 
presence affects beneficially the 
environment in which they coexist. 

 
8. In body balance: The complex 

communities of microorganisms located in 
the human body have the power to 
balance or unbalance. For this reason 
administration of probiotics allow the 
regulation of internal processes of the 
body. 

 

7. CONCLUSION 
 

Microorganisms have been distinguished to play 
an important role in human health and illnesses. 
Physiological characterization of these 
microorganisms and characterizing their 
functional molecular machinery might empower 

us to create potential diagnostic and therapeutic 
targets. For this reason, the study of the human 
microbiome is important, and it gives an in-depth 
understanding of the interplay between humans 
and their indigenous microbiota. This gives 
valuable insight into further research studies in 
optimizing these microorganisms to combating 
life-threatening diseases. Most of the recent 
studies indicate that continuous use of broad-
spectrum antibiotics may disrupt the human 
microbiota. This results in an imbalance of the 
indigenous microbial community paving way for 
invading pathogens. However, further studies 
should be focused on the use of new therapeutic 
medicine, prebiotics, and probiotics in the 
treatments of human infectious diseases. 
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