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The history of the Microbioma and Microbiota began a long time ago. 
In the beginning of the XIX century, the Nobel Prize was awarded to Elie 

Metchnikoff after he introduced the concept that fermented milk enhanced longev-
ity. In his study, Lactobacilli were able to neutralize the effects of the gastrointes-
tinal putrefaction metabolism. 1

It all began with Elie Metchnikoff (1845 – 1916) Nobel Prize  introduced the 
concept of probiotics: fermented milk products (Lactobacilli) to the population of 
Bulgaria – longevity. Hypothesis: “Lactobacilli may neutralize the effects of the 
gastrointestinal putrefaction metabolism” 1 

From Metchnikoff to the Microbiota

Human Genome 
Project (2001) 

- started in 1990
- around 25,000 genes
•	 Nature	(Francis	Collins)	2
•	 Science	(Craig	Venter)	3

Human Microbiota 
Project (2007)

100 trillion microorganisms (bacteria, virus and fungi) 
and their genomes 4

The Genome Project revealed that we have 25,000 human genes and 
only six years later, the Microbiome Project showed that we are composed of 
microorganisms – we have many more bacteria genes than human genes. We are 
only 10% human! 

Our microbiota plays a vital role, as we could not survive without it. The 
entire development of our immune system is dependent on this, as well as other 
vital functions (Figure 1). 

Permanent microbiota consists of Bifidobacterium, Lactobacillus, Bacteroi-
des,	Clostridium,	 Staphilococcus	 and	Enterobacteria.5 The four most important 
families	are	Firmicutes,	Bacteroidetes,	Actinobacteria	and	Proteobacteria.	

In the past, it was widely believed that we were born without bacteria. How-
ever, we already know about the existence of intrauterine bacteria in the amniotic 
fluid, on the umbilical cord etc.6

The “big moment” for microbiota is the transfer of maternal microbiota 
during birth. In this context, the type of birth is extremely important: the child who 
is born in normal birth, acquires the mother’s microbiota (fecal, vaginal, skin etc.), 
while	during	a	C-section,	the	child	acquires	the	microbiota	of	the	surgical	wing.	
There is also much influence from diet and the environment. 
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Figure 1. Microbiota functions

The initial diet of a child is vital, especially during the first 2-3 years of life, 
as the child will form his/her microbiota that will remain throughout his/her life. 
In addition, the use of antibiotics in the first years of life should be avoided, as it 
directly interferes with the formation of the child’s microbiota. 7 

Therefore,	the	microbiota	is	formed	mainly	in	the	first	1000	days.	Until	
the age of 3 we will have our microbiota with the characteristics of each indi-
vidual (Figure 2).

Figure 2. Microbiota characteristics by age

In recent years, both medical community and consumers have been show-
ing increased interest in the potential benefits of prebiotics and probiotics 
(Figure 3). This increase in interest is highly due to the increase in medical 
papers and studies.8  Figure 3 shows the increasing role of childhood formulas 
with Probiotics.

In healthy individuals, there is an increase in commensal bacteria (Lactoba-
cillus and Bifidobacterium), which decrease during diseases. Individuals geneti-
cally predisposed to have more diseases have less Lactobacillus and Bifidobacte-
rium and a greater amount of pathogenic bacteria. 6, 9

        Pre-birth              Birth        4 days         1 Month       4 a 6 Months    
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Figure 3. Potential benefits of prebiotics and probiotics

Approximately	80%	of	faecal	microbiota	is	identified	and	classified	into	four	
dominant	“families”:	Bacteroidetes,	Firmicutes,	Actinobacteria	and	Proteobacte-
ria,	with	Bacteroidetes	and	Firmicutes	accounting	for	more	than	90%	of	phyloge-
netic types (Figure 4). 7 

Figure 4. Microbiota health vs disease 6, 9

Common	risk	factors	for	modern	diseases	seem	to	include	pathological	alter-
ations to the microbiota, with these diseases being: food allergies, auto-immunity, 
obesity, metabolic syndrome, diabetes, cardiovascular disease, cancer, etc., which 
have risen steeply and have caused many premature deaths. 

The balance of bacteria is called symbiosis and the imbalance is called dysbi-
osis.	Dysbiosis	can	occur	when	there	is	an	increase	in	pathogenic	germs,	a	reduc-
tion in beneficial germs or bacterial diversity (Figure 5). 10

The greater diversity of bacteria promotes more benefits for the host. 
Germ-free animals have the function of T-reg, IgE compromised, and 
colonization with early complex microbiota reduces IgE levels and prevents 
allergies (Figure 6). 10
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Among	 the	 main	
factors that influence our 
microbiota are age (diver-
sity decreases in the third 
age), the origin (different 
customs and food make a 
distinct microbiota) and 
also the diet and the envi-
ronment.	Diet	and	the	en-
vironment are the factors 
in which we can interfere, 
improving our microbiota 
and our living conditions. 
We need to be attentive 
to these factors, always 
trying to eat healthy, exer-
cise, improve the environ-
ment, sleep better, avoid 

stress, etc. Interventions in this direction may improve Microbioma and, perhaps, 
lessen chronic non-communicable diseases of the adult.

Figure 6. Microbiota diversity 10

Proper nutrition during this 1,000-day window can have a huge impact 
on the ability of a child to grow, learn and escape poverty. It can also have 
a profound effect on the long-term health, stability and development of entire 
communities and nations. 

Figure 5.	Defining	dysbiosis	and	its	influence	on	immunity	
and disease. 7

Ref (7)

Microbiota diversity

More benefits for the host

Greater bacterial diversity

Germ-free animals
compromised T-reg and IgE functions

EARLY colonization with complex microbiota 
lowers IgE levels and prevents allergies
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Prebiotics
Prebiotics are defined as nondigestible food ingredients that benefit by se-

lectively stimulating the growth and / or activity of one or a few species of bacte-
ria in the intestine, improving health. They are non-fermentable fibers and sugars 
that reach the colon without being digested and, by bacterial metabolism, produce 
short chain fatty acids, which are fundamental in human metabolic processes

In children older than 2 years, is indicated the use of 5g of fibers/day with 
gradual increase up to 20 years (25 to 35 g/day). 11	The	World	Allergy	Organization	
suggests using prebiotic supplementation in all infants not exclusively breastfed. 12

Prebiotics	exemples	like	fructooligosaccharides	(FOS)	are	found	in	foods	such	
as	onion,	garlic,	tomato,	banana,	barley,	oats,	wheat,	honey	and	beer.		Also	pectin	is	
present in citrus pith as passionfruit and apples in another exemple. The lignins in the 
peal of oil and leguminous fruits such as the flaxseed and the soybean are probiotics. 

We should remenber that Human milk is the richest food in prebiotics!  
The	human	milk	has	more	than	200	HMOS	–	Human	Milk	Oligossacarhides.
Probiotics

Probiotics are living microorganisms that offer health benefits to their host 
when administered in appropriate quantities. 13 The ideal probiotic should have 
defined taxonomy, contain live microbes, studies that prove beneficial effects in 
humans, not be pathogenic and have adequate and feasible doses during storage 
and use. We should remenber that Human milk is the richest food in probiotics! 

Among	 the	main	 functions	 of	 probiotics	 are	 the	 production	 of	 substances	
that inhibit the growth of harmful bacteria (or even kill these bacteria), keep the 
pathogens out of contact with the intestinal mucosa and stimulate the development 
of the immune system. 14

They are indicated for cases of acute diarrhea or by antibiotics, atopy, 
necrotizing	enterocolitis	(NEC),	constipation,	infantile	colics,	inflammatory	bowel	
disease, irritable bowel syndrome and metabolic syndrome. There is scientific 
evidence formally indicating its use in acute infectious diarrhea, in the prevention 
of	antibiotic	diarrhea	and	in	necrotizing	NEC	(Table 1). 

Table 1. Probiotics indications

Probiotics studies and possible indications 
•	 Acute	diarrhea
•	 Diarrhea	caused	by	antibiotics
•	 Atopy	
•	 Necrotizing enterocolitis
•	 Constipation
•	 Depression
•	 Anxiety

•	 Infant colics
•	 Inflammatory bowel disease
•	 H. pylori
•	 Irritable bowel syndrome
•	 Metabolic	Syndrome
•	 Obesity

Acute	infectious	diarrhea	is	 the	second	leading	cause	of	 infectious	disease	
morbidity and mortality worldwide in children under 5 years of age. Probiotics 
appear to be of particular therapeutic potential, especially in situations associated 
with a viral agent.
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Meta-analysis comparing probiotics versus placebo or non-probiotics 

revealed a reduction in the duration of diarrhea (1 day - 24.76 hours) in patients 

using probiotics, as well as in evacuation frequency after two days of intervention 

and maintenance of diarrhea continuing on day 4. 15	As	prophylaxis,	probiotics	
may be used in diarrhea associated with the use of antibiotics. 16, 17 

It is important to emphasize that in many situations, such as in the treatment 

of constipation and irritable bowel syndrome, the duration of treatment is not yet 

established and varies with each patient. 

The	 use	 of	 Prebiotics,	 Probiotics	 or	 Symbiotics	 is	 still	 empirical	 in	many	
situations, because doses, treatment time, type of bacteria for each organism, etc. 

are not yet known. There is no scientific evidence for its use except in acute diarrhea 

and prevention of antibiotic diarrhea and perhaps in Necrotizing Enterocolitis.

Symbiotics
Symbiotics	 are	 the	 synergistic	 combination	 of	 prebiotics	 and	 probiotics,	

which promotes the advantages of the two simultaneously. This interaction may 

result in competitive advantages for the probiotic.  

Among	the	main	functions	of	symbiotics	are	the	protection	of	the	intestinal	
lumen, structural protection and modulation of the inflammatory response 18. 

Postbiotics 

Postbiotics are viable metabolic products produced by Probiotics, and are 

very important in the Metabolome. Postbiotics are short chain fatty acids, like 

Butirate and Porpionate. They are products that may translate the metabolic capac-

ity	of	Pre,	Pro	and	Symbiotics.
The microbioma came to modify our knowledge, break paradigms and “open 

minds”, with the aim of improving the quality of life

In this context, prebiotics and probiotics can be used to manipulate the com-

position of the microbiome and specific formulations may be an important part of 

Medicine in the future 

Microbiome
•	 Modifying our knowledge

•	 Breaking paradigms

•	 Open minds

The Microbioma study came to break paradigms and change our mindset. 

Who knows in the near future, instead of treating our patients with antibiotics, 
we will use probiotics?

This changes our whole way of thinking, and therefore we must pay close at-

tention to ways to improve our lives, to become healthier. The health of humanity 

depends on our environment. The physical and mental consequences of environ-

mental degradation cannot be underestimated.

Susan	Prescott	and	Alan	Logan	in	their	article	on	the	origins	of	health	and	
disease - from an ecological justice perspective, discuss this brilliantly and show 

how changes in the environment have been transforming our Microbioma. 19

Enhancing your Microbiome
•	 Diet: fruits and vegetables are natural forms of Probiotics

•	 Exercise: enhances its diversity

XVI_Manual_EN_GERAL_5_Cristina_Microbiota.indd   42 5/14/18   11:59 AM



43XVI IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY !

•	 Sleep: boosts its composition

•	 Stress: altered Microbiome is a factor for anxiety and depression

•	 Weight control: obesity is a chronic status of inflammation

•	 Prebiotics. Probiotics, Symbiotics and Postbiotics: we may be able to in-

terfere and challenge determinated situations

How to enhance our Microbiome? with prebiotics, probiotics and 
symbiotics and possibly postbiotics that may be used to manipulate microbiome 

composition with specific formulations. They can be an important part of the 

future Medicine.
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