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Ainterferéncia da microbiota intestinal sobre o comportamento alimentar: Uma revisao de literatura
La interferencia de la microbiota intestinal en la conducta alimentaria: una revision de la literatura

RESUMO

Objetivo: Investigar a interacao microbiota intestinal e comportamento alimentarem individuos obesos. Métodos: Trata-se de uma revisao da lite-
ratura através da analise de artigos cientificos publicados nos Gltimos 10 anos (2012/2022), nas seguintes bases de dados: Scielo, PubMed, Google
académico e revistas académicas. A pesquisa foi realizada nos idiomas portugués, inglés e espanhol, obedecendo a ordem: formulacao do problema;
busca na literatura em bases de dados; avaliacao e analise dos dados. Esta seguiu a seguinte ordem: titulo, resumo e o artigo na integra; sendo
incluidos os que condiziam com o tema pesquisado. Resultados: Ap6s a busca na literatura seguindo o método estabelecido, foram selecionados 21
artigos, com individuos com obesidade e doengas metabdlicas relacionadas, onde associaram a modulacao intestinal através da utilizagao de simbi-
6ticos, probiéticos e prebiéticos no tratamento da obesidade. Conclusao:A modulagao da microbiota intestinal é eficaz no tratamento da obesidade,
e doengas associadas, melhorando episodios de compulsao alimentar.

DESCRITORES: Microbiota intestinal; comportamento alimentar; obesidade; sistema nervoso central.

ABSTRACT

Objective: To investigate the intestinal microbiota interaction and eating behavior in obese individuals. Methods: This is a literature review through the
analysis of scientific articles published in the last 10 years (2012/2022), in the following databases: Scielo, PubMed, academic Google and academic
journals. The survey was carried out in Portuguese, English and Spanish, following the order: formulation of the problem; literature search in databa-
ses; data evaluation and analysis. This followed the following order: title, abstract and full article; including those that matched the topic researched.
Results: After searching the literature following the established method, 21 articles were selected, with individuals with obesity and related metabolic
diseases, where they associated intestinal modulation through the use of symbiotics, probiotics and prebiotics in the treatment of obesity. Conclusion:
The modulation of the intestinal microbiota is effective in the treatment of obesity and associated diseases, improving episodes of binge eating
DESCRIPTORS: Intestinal microbiota; eating behavior; obesity; central nervous system

RESUMEN

Objetivo: Investigar la interaccion de la microbiota intestinal y la conducta alimentaria de individuos obesos. Métodos: Se trata de una revision bibliogra-
fica através del analisis de articulos cientificos publicados en los Gltimos 10 afos (2012/2022), en las siguientes bases de datos: Scielo, PubMed, Goo-
gle academic y revistas académicas. La encuesta fue realizada en portugués, inglés y espanol, siguiendo el orden: formulacion del problema; bisqueda
bibliografica en bases de datos; evaluacion y analisis de datos. Este siguid el siguiente orden: titulo, resumen y articulo completo; incluyendo aquellos
que coincidian con el tema investigado. Resultados: Después de buscar en |a literatura siguiendo el método establecido, se seleccionaron 21 articulos,
con individuos con obesidad y enfermedades metabdlicas relacionadas, donde asociaron la modulacion intestinal mediante el uso de simbi6ticos, pro-
biéticos v prebitticos en el tratamiento de la obesidad. Conclusion: La modulacién de la microbiota intestinal es eficaz en el tratamiento de la obesidad
y enfermedades asociadas, mejorando los episodios de atracon.

DESCRIPTORES: Microbiota intestinal; conducta alimentaria; obesidad; sistema nervioso central.

RECEBIDO EM: 07/10/2022 APROVADO EM: 07/11/2022

Suellen Lucas Goncalves de Lima
Nutrition Student, Nova Iguacu University (UNIG)
ORCID: 0000-0002-6424-6224

Victor Hugo Cordeiro Rosa

Nutritionist (UCB), Master in Food, Nutrition and Health (UER] University Professor - UNIG/UniVassouras
ORCID: 0000-0002-5212-2769

DOI: https:/doi.org/10.36489/saudecoletiva.2023v13i84p12190-12203 _ .
@T&Jdo o conteldo desse periddico, exceto onde esta identificado, esta licenciado sob uma Licenca Creative Commons 2023; (1 3) N.84 » saidecoletiva 12197



artigo

Lima, S. L. G, Rosa, V. H. C, Pecanha, D. O.

The interference of the intestinal microbiota on feeding behavior: A literature review

Daniela Olegario Pecanha

PhD student in Medicine (Cardiology) at the Federal University of Rio de Janeiro. She holds a degree in Nutrition (Bachelor)
from the State University of Rio de Janeiro (UERJ); Specialized in Clinical and Sports Nutrition by Faculdade Monteiro Lobato

(RS)
ORCID: 0000-0001-8077-2198

INTRODUCAO

he human intestinal microbiota is

composed of numerous types of bac-

teria, being mostly formed by two
types of phyla: gram-positive bacteria and
gram-negative bacteria, called Firmicutes
and Bacterioidetes, respectively, perfor-
ming different attributions, which can be
beneficial or harmful to the body, being
extremely important for health and disease
control, such as nutrient absorption, anti-
gen protection and immune modulation.
Its composition is not fully known, but it
is known that external factors such as diet,
a healthy lifestyle; and internal modulate
its composition and function. "

This intestinal ccosystem also plays an
important role in the development and
function of the nervous system, perfor-
minga communicative role with the brain,
through the neural, endocrine, immune
and metabolic pathways through the mi-
crobiota-gut-brain axis, which also esta-
blishes a connection between the intestine
and the center of hunger, satiety, which
may interfere with eating behavior, in re-
lation to the quality and quantity of the
individual’s food consumption. ©

An imbalance in the composition of
the intestinal microbiota, called dysbiosis,
leads to an exacerbated increase of bacte-
ria considered harmful in the microbiota,
where there is a prevalence of these in re-
lation to the beneficial ones, causing toxin
production and increased intestinal per-
meability that result in immunological and
hormonal changes, placing the individual
in a state of low-grade inflammation.

Dysbiosis affects mood, accelerates and
enhances depression, and with similar bio-
chemical mechanisms, it can be associated
with changes in cating behavior, contri-
buting to greater sclectivity of foods that
enhance weight gain. (* Therefore, the

12198 satdecoletiva = 2023; (13) N.84

intestinal microbiome directly influences
cating behavior, the production of several
hormones that are produced and synthesi-
zed in the intestine, significantly serotonin,
the hormone responsible for the feeling of
well-being, and often called the “happiness
hormone” and GABA. (Gamma-Amino
Butyric ACID) that interacts in function
of regulating the central nervous system.
When GABA is inhibited, behaviors con-
sidered aggressive and impulsive, anxiety
and compulsion are related to this hor-
mone drop, can be observed together with
compulsive episodes of food intake, with
associated suffering, the individual would
seck the sensation of pleasure in the in-
gestion of more palatable foods and, con-
sequently, more fatty and sugary foods. ©
Such a connection occurs due to the func-
tions of the intestinal microbiota itself,
interacting with metabolism, the immune
system and most significantly when it co-
mes to behavior: hormone production.
This happens because hormones directly
interfere with mental health, feelings of
pleasure and happiness. ” The gut-brain
axis can modulate behavioral and brain
functions, the hypothalamic axis regulates
our body's responses to signals of stress, an-
xiety and mood disorders"”

It is necessary to restore the balance of
the microbiota to control these symptoms
and regulate the intestine-brain axis, subs-
tances such as probiotics, which are living
micro-organisms, may be used, that provi-
de a favorable and selective growth of bac-
teria considered healthy in the intestine of
the individual, exercising the role of inhibi-
tion of harmful bacteria and pathogens to
the body, thus bringing benefits to the he-
alth of the individual when administered
correctly and in suficient doses. The bacte-
ria most commonly used as probiotics are
Lactobacilli and Bifidobacteria, but some
streptococci and enterococci and even

Escherichia coli are also associated with
beneficial effects. ® And the prebiotics
that defined by the literature as food ingre-
dients that are not digested, which would
provide a favorable and selective growth of
bacteria considered healthy in the intestine
of the individual, playing the role of inhibi-
ting harmful bacteria and pathogens to the
body, thus bringing health benefits. ® Both
act by improving the composition of the
intestinal microbiota, thus modulating it,
thereby preventing the passage of antigens
into the bloodstream.

So prebiotics and probiotics can be
used in conjunction and would bring im-
provements such as: repair and mainte-
nance of the intestinal barrier, increased
production of TGF-f and prostaglandin
E2 responsible for promoting tolerance of
antigen-presenting cells, reduced permea-
bility and decreased systemic absorption of
allergens/antigens Enterocytes Increased
production of TGF-f and prostaglandin
E2 responsible for promoting tolerance of
antigen-presenting cells Reduction of local
inflammation and promoting tolerance. In
addition to contributing to the reduction
of chronic inflammation in the body. “”

synbiotics are produced by living micro-
-organisms, which when in adequate doses
bring benefits to the individual's body, and
help in the restoration of the intestinal flo-
ra, are characterized by the association of
more than one type of probiotics united
with prebiotics, essential for proper func-
tioning. They are complementary, carrying
a multiplication factor on their isolated
actions. One of the functions of synbio-
tics is the increased resistance of bacterial
strains against pathogens that attack the
body. Intestinal modulation would occur
through a phenomenon called “competi-
tive exclusion”, and the strains that proved
to be most beneficial were Bifidobacterium
bifidum, Lactobacillus rhamnosus, Saccha-
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romyces boulardii and Lactobacillus plan-
tarum.

Therefore, the objective of this study is
to investigate the interference of the intes-
tinal microbiota and the effect of the use of
prebiotics, probiotics and synbiotics in the
modulation of this ecosystem to regulate
the intestine-brain axis.

METHOD

A thorough review of the available li-
terature on the intestinal microbiota was
carried out, relating it to human eating
behavior and the central nervous system.
And how intestinal modulation through
the use of probiotics, prebiotics and syn-
biotics become essential in the treatment
against obesity.

The followed  the

following steps: Formulation of the pro-

investigation

blem; literature search in databases; data
evaluation and analysis. Data analysis con-
sisted of reading, in the following order:
title, abstract and full article. The search
for articles was carried out from February
to September 2022 in the Google Scholar,
Scielo, PubMed databases, in Portuguese
and English using the descriptors: Intesti-
no, disbiose, microbiota intestinal, sistema
nervoso central, comportamento alimen-
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tar, in addition to their names translated
into English: Gut, dysbiosis, gut micro-
biota, central nervous system, eating beha-
vior. Titles were also searched in Spanish:
Obesidad, Microbiota intestinal, Probi4-
ticos, Sindrome metabdlico. 3856 articles
were found, and 34 articles that met the
established criteria were selected. Scientific
articles of systematic review, meta-analysis
and clinical studies, published in the last
10 years (2012/2022) in magazines, news-
papers and periodicals were included. The
following were excluded from the research:
in vitro studies, studies in rodents, studies
with unsatisfactory or inconclusive results.

RESULTS

When carrying out the search for arti-
cles that portrayed the modulation of the
microbiota through the use of probiotics,
prebiotics and synbiotics, 8 articles were
found in the Scielo database, where articles
whose study was not in adult humans or
with discases not related to obesity were
excluded, with 7 articles being selected. In
the PubMed database, 560 articles were
found, where 24 articles were selected that
were clear in their methods and consis-
tent with the current study. In the Google
Scholar database 3560 results, where after

selecting the articles, only participants
and obesity-related diseases were selected,
whose results were significant, 3 articles
were selected.

Of these, 21 articles were selected for
the development of the table below, with
individuals with obesity and related meta-
bolic diseases participating in the evalua-
tion. In the evaluation, a complete reading
of each article was carried out, with the
objective of understanding the research
methods and their results. Based on the
interpretation of the selected studies, the
following theme was organized: Intestinal
Modulation through the use of synbiotics,
probiotics and prebiotics in the treatment
of obesity

DISCUSSION

In the evaluated studies, significant im-
provements were demonstrated in relation
to quality of life and symptoms, there were
variations in the results in relation to wei-
ght loss and improvements in biomarkers,
which was related to the types of bacteria
chosen for the composition of the probio-
tics. The cases in which there were greater
results, were combined with a change in
diet in general with the implementation
of diets with higher percentages of protein

Figure 1: Intestinal Modulation through the use of synbiotics, probiotics and prebiotics in the treatment of obesity, 2022.

Participants (characte-

REFERENCES

Study type

Intervention performed

ristics)

Understanding the Role of the Gut Microbiome  Systematic Obese adults with dysbiosis, Administration of live bac-

and Microbial Metabolites in Obesity and Obe-  review metabolic syndrome, type 2 teria.

sity-Associated Metabolic Disorders: Current diabetes mellitus, non-fatty

Evidence and Perspectives (12) liver disease.

Dietary fat and gut microbiota: mechanisms  Systematic Obese adults Administration of live bac-

involved in obesity control.(13) review teria. Consumption of n-3
polyunsaturated fatty acids
(PUFA) and conjugated li-
noleic acid (CLA) in the mi-
crobiota, as opposed to n-6
PUFA and saturated fatty
acids.

Probiotic supplementation and insulin resis-  Systematic Adults with type 2 diabetes  Consumption of high-fiber

tance: a systematic review. “Suplementagao  review mellitus with hypertension  diet and use of probiotics.

de probiéticos e resisténcia a insulina: uma
revisao sistematica.’ (14)

=

and dyslipidemia.
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Main results

Studies have shown dysbiosis as a risk fac-
tor for metabolic diseases, including obesity,
with favorable results after intestinal modu-
lation.

Dietary fatty acids can change the composi-
tion of the microbiota and the consumption
of synbiotics promote desirable changes in
the microbiota.

There was an improvement in lipid metabo-
lism, and it promoted less weight gain and a
decrease in visceral fat.
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Effects of probiotics and synbiotics on wei-
ght loss in overweight or obese individuals:
a systematic review “Efeitos de probiéticos e
simbi6ticos na perda de peso em individuos
com sobrepeso ou obesidade: uma revisao
sistematica” (15)

Probiotics as a Complementary Therapy for
Management of Obesity: A Systematic Review
(16)

Weight-loss interventions and gut microbiota
changes in overweight and obese patients: a
systematic review (17)

Probiotics Contribute to Glycemic Control in
Patients withType 2 Diabetes Mellitus: A Sys-
tematic Review and Meta-Analysis. (18)

Modulation of the Gut Microbiota by Nutrients
with Prebiotic and Probiotic Properties. (19)

Effects of Synbiotic Supplement on Human
Gut Microbiota, Body Composition and Weight
Loss in Obesity. Nutrients. 2020 Jan (20)

Effects of Synbiotic Supplementation on Chro-
nic Inflammation and the Gut Microbiota in
Obese Patients with Type 2 Diabetes Mellitus:
A Randomized Controlled Study. (21)

The effects of probiotics and synbiotic supple-
mentation on glucose and insulin metabolism
in adults with prediabetes: a double-blind ran-
domized clinical trial (22)

Modulation of the gut microbiota by probiotics
and synbiotics is associated with changes in
serum metabolite profile related to a decrease
in inflammation and overall benefits to meta-
bolic health: a double-blind randomized con-
trolled clinical trial in women with obesity (23)

Effects of a multi species synbiotic on gluco-
se metabolism, lipid marker, gut microbiome
composition, gut permeability, and quality of
life in diabesity: a randomized, double-blind,
placebo-controlled pilot study. (24)

Impact of diet and synbiotics on selected gut
bacteria and intestinal permeability in indivi-
duals with excess body weight - A Prospective,
RandomizedStudy (25)

Probiotic supplementation attenuates binge
and food addiction one year after Roux-en-Y
gastric bypass bariatric surgery: A Randomi-
zed, Double-Blind, Placebo Controlled Study
“"Suplementacdo de probiéticos atenua com-
pulsdo e vicio alimentar um ano ap6s cirurgia
bariatrica por Bypass gastrico em Y de Roux:
Um estudo Randomizado, Duplo-Cego, Place-
bo Controlado.” (26)

Systematic
review

Systematic
review

Systematic
review

Systematic
review

Systematic
review

Double-blind
randomized
clinical study.

Double-blind
randomized
clinical study.

Double-blind
randomized
clinical study.

Parallel
double-blind
randomized
clinical trial.

Double-blind
randomized
clinical study.

Double-blind
randomized

clinical study.

Double-blind
randomized

clinical study.
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Adults in situations of obesi-
ty and overweight.

Obesity and overweight
adults with underlying di-
sorders.

Adults in situations of obe-
sity and overweight, some
undergoing bariatric sur-

gery.
Adults with type 2 diabetes

mellitus.

Adults with obesity and
overweight.

20 adults with obesity

88 obese adults with type 2
diabetes mellitus

120 pre-diabetic adults

32 adult women with obe-
sity

26 adults with type 2 diabe-
tes mellitus.

60 overweight adults.

101 post bariatric adults.

Use of synbiotics and pro-
biotics from 1 to 12 weeks.

Use of high-dose probiotics
from 2 to 26 weeks.

Use of probiotics and pre-
biotics.

Use of probiotics for 12
weeks.

Use of probiotics

Use of synbiotics

Use of synbiotics

Use of probiotics and syn-
biotics

Use of probiotics and syn-
biotics

Use of probiotics and syn-
biotics

Use of synbiotics

Use of probiotics.

There was a decrease in body weight, BMI,
waist circumference, body fat mass or fat
percentage.

There was a significant reduction in body
weight and a decrease in BML.

Probiotics tended to reduce body weight,
improve the intestinal barrier and improve
metabolic outcomes.

There was a reduction in serum cholesterol,
glucose reduction and control of metabolic
disorders.

There was a reduction in fat mass, body wei-
ght, waist, hip and waist-to-hip ratio.

Improvement in the composition of the in-
testinal microbiota associated with a signifi-
cant improvement in metabolic parameters

Improves intestinal microbiota composition
by increasing Bifidobacterium and Lactoba-
cillus counts and fecal organic acid concen-
trations in obese T2DM patients. However,
there was no significant improvement in
inflammatory parameters.

There was a significant improvement in the
glycemic index, in addition to an improve-
ment in the intestinal microbiota.

There was a significant improvement in me-
tabolic parameters, as well as an improve-
ment in the lipid profile

There was a significant improvement in type
2 diabetes biomarkers, as well as a reduction
in symptoms.

There was an improvement in the intestinal
microbiota, as well as a decrease in intesti-
nal permeability. There was no significant
improvement in BMI parameters.

Decrease in symptoms of addiction to eating
behavior, as well as decrease in binge eating.
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Effects of a Diet-Based Weight-Reducing Double-blind 105 obese adults. Use of probiotics.
Program with Probiotic Supplementation on  randomized

Satiety Efficiency, Eating Behaviour Traits, and  clinical study.

Psychosocial Behaviours in Obese Individuals.

Nutrients.(27)

Effects of obesity on depression: A role for  Systematic Adults with obesity, ove- Use of prebiotics and pro-
inflammation and the gut microbiota. Brain  review rweight with symptoms of  biotics.

Behav Immun. (28) anxiety and depression.

The effects of co-administration of probiotics ~ Double-blind 96 adults with symptoms  Use of prebiotics and pro-
and prebiotics on chronic inflammation, and  randomized of anxiety, depression and  biotics.
depression symptoms in patients with co-  clinical study. coronary heart disease.

ronary artery diseases: a randomized clinical

trial.(29)

Effects of Microbiota Imbalance in Anxietyand ~ Systematic Adults with anxiety and ea-  Use of probiotics.
Eating Disorders: Probiotics as Novel Thera-  review ting disorders.

peutic Approaches. (30)

Lactobacillus rhamnosus HA-114 improves  Double-blind 152 Overweight adults. Use of probiotics.
eating behaviors and mood-related factors in  randomized

adults with overweight during weight loss: a  clinical study.

randomized controlled trial (31)

A systematic review on the role of microbiota ~ Systematic Overweight adults. Use of probiotics.
in the pathogenesis and treatment of eating  review

disorders. Eur Psychiatry.(32)

Source: authors' data, 2022

and fiber and a reduction in the consump-
tion of refined carbohydrates.

The administration of synbiotics, pro-
biotics proved to be effective in their re-

sults @

, in his research, administering a 6g
dose of probiotics, synbiotic for 6 months
in 120 adults with pre-diabetes, proved to
improve the management of symptoms,
improvement of the glycemic index, in
addition to improving the composition of
the intestinal microbiota * demonstrated
in their study a significant change in the
metabolic health of the host, when sub-
mitted to 8 weceks of supplementation of
8g of probiotics, synbiotics combined with
ahypocaloric diet, with a decrease in glyce-
rol rates, a decrease in inflammation rates
and a positive effect on weight reduction
and body measurements.

© in their studies there

Furthermore,
was a reduction in fat mass, body weight,
waist, hip and waist-to-hip ratio, thus

contributing to a reduction in the cha-
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racteristics and symptoms of obesity, thus
demonstrating the efliciency of these com-
pounds in the treatment of obesity.
Despite the considerable changes ob-
served regarding the decrease in body mass
and the attenuation of inflammation bio-
markers, linked to a classic picture of dys-
biosis, ®and col report that the regulation
of appetite and the desire for foods rich in
sugars may be more prominent when the
intestinal microbiota is unbalanced in ter-
ms of its diversity, also having an impact
on the regulation of appetite, which is
mediated by the interaction between the
brain , gastrointestinal system and adipose
tissue, where there is direct participation
of numerous neuropeptides and hormones
controlled by the central nervous system.
Also noteworthy is the fact of the inte-
gration of neuronal and hormonal systems
that articulate responses according to ener-
gy production, presence of metabolites
that go beyond the intestinal barrier in case

@ ® DOI: https:/doi.org/10.36489/saudecoletiva.2023v13i84p12190-12203
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There was a decrease in body weight, im-
provement in the feeling of satiety, eating
behavior and mood.

The use of prebiotics and probiotics are ef-
fective in the treatment and prevention of
obesity, working to improve the composition
of the microbiota, anxiety and eating beha-
viors.

There were beneficial effects on anxiety, de-
pression and inflammatory biomarkers.

There were positive treatment effects
against anxiety, there were no significant ef-
fects against symptoms of depression.

There was an improvement in the quality of
mood and a decrease in binge eating ten-
dencies, bringing beneficial results from the
use of probiotics to induce improvement in
metabolic and psychological parameters.

There was an improvement in the composi-
tion of the intestinal microbiota with the use
of probiotics, reducing dysbiosis and promo-
ting significant therapeutic effects.

of increased permeability of the same that
lead to the stimulation of areas of the brain
that are responsible for the regulation of
energy homeostasis. These stimuli occur in
response to brain-intestine-adipose tissue
interaction through cfferent pathways that
transmit impulses for activation and inhi-
bition of neurons that have orexigenic and
anorexigenic characteristics. It is through
these mechanisms that the justifications
for changing eating behavior unfold, whi-
ch has a total influence on food choices,
also impacting on eating habits *”.

It is worth noting that the direct asso-
ciation between “eating habits” and “cating
behavior” is very common, placing them
on the same definitional level, which limits
the possibility of a better analysis between
@2 proble-
matize the category of “eating behavior”,

understood in the field of Food and Nu-

trition as a controllable condition, whose

the two situations, therefore,

repetition leads to changes in habit.
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The decrease in the perception of hun-
ger and satiety is linked to the current obe-
sogenic environment that offers casy access
to low-cost and highly palatable foods
with a high sugar and fat content that usu-
ally stimulate the intake of this type of nu-
trient, even in the absence of hunger. This
behavior, according to ©”, is supported by
the reward system that is influenced by
conscious and unconscious components
that are articulated by numerous neuronal
pathways.

This complex of neuronal pathways in-
tegrates the basic functions of the brains-
tem with the functions of the cerebral cor-
tex, stimulating the drive for high energy
density food ®". Given this, it can be stated
that there is a direct relationship between
the metabolic and hedonic system that can
trigger excessive food consumption ®?. It is
also reported that the hedonic system ge-
nerally overlaps the physiological system,
promoting greater food intake that easily
exceeds the energy needs that impact wei-
ght gain @,

In addition, in the brain-intestine axis,
many conditions are observed in which
dysregulated cating behavior, which is ge-
nerally associated with hyperphagia due to
hormonal dysregulation, such as resistance
to leptin, it may also impact the develop-
ment of eating disorders (anorexia and bu-

limia) in the context of altered intestinal

microbiota ©.

Several mechanisms that point to the
alteration of the composition of the intes-
tinal microbiota with compulsion and/
or cating disorder have been suggested,
among them: the production of a protein
sequence of >5 amino acids that share an
identical structure with numerous appe-
tite-regulating peptides in the host. This
structure can stimulate the production
of immunoglobulins that can inhibit the
degradation of the orexigenic hormone
%), B-caseinolytic protease (ClpB)
is synthesized by E. coli bacteria. ClpB is a

ghrelin ¢

small structure with protein sequence and
o-MSH mimetic antigen. Elevated serum
levels of Clpb have been reported in stu-
dies of cating disorders, such as anorexia
and bulimia nervosa .

However, according to ®” et al. the
deleterious effect of the pathophysiology
caused by the chronic inflammatory pro-
cess is more elucidated in obese individuals
because they have higher concentrations of
inflammatory biomarkers that are charac-
teristic of obesity, as well as neuronal dys-
function controlled by the hypothalamus,
a brain region recognized as the regulatory
center of hunger and satiety.

CONCLUSION

The microbiota is formed from birth

and undergoes several changes during life,
food choices are fundamental in its com-
position. A poor composition of the mi-
crobiota affects our food choices through
gut-brain communication, as the gastroin-
testinal tract is responsible for releasing
several hormones that stimulate insulin
secretion and, through neurotransmitters,
make contact with the hypothalamus. The
hypothalamic axis is capable of influencing
food choices, as well as feelings of satiety
and hunger.

This review sought to relate the compo-
sition of the microbiota with ecating beha-
vior, and how the administration of pre-
biotics, probiotics and synbiotics can act as
a complementary treatment against obesi-
ty, helping in the parameters of cholesterol,
glycemia, decrease in waist circumference
and control of systemic arterial hyperten-
sion.

With the analysis of the studies above,
it was possible to verify that the supple-
mentation of synbiotics, probiotics and
prebiotics are effective in the treatment
against obesity, thus showing how the nu-
tritionist is fundamental in the treatment
and prevention of obesity, assisting in the
supplementation of these supplements and
guiding the individual to make good food

choices.
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