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Adipose hormones
tissue

4 Intestines

Introducao

= Pode o intestino influenciar no
funcionamento do Sistema
nervoso?

= Hormonios

= Mediadores inflamatorios
(citocinas)

= INFLAMACAO!!!
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The Brain in Your Gut

The gut's brain, known as the enteric

nervous system, is located in sheaths of \ - Mesentery

tissue lining the esophagus, stomach, W .. i Attaches the

small intestine and colon. ‘\* :  bowel to the
body wall and

SMALL INTESTINE CROSS SECTION contains major
arteries, veins,
Submucosal phxus ......................... . IYﬂTDhQ“CS and
Layer contains sensory
celis that communicate
with the myenteric plexus
and motor fibers that
stimulate the secretion of

fluids into the lumen.

N

Myenteﬁc p]exug ......... Pessanses .......u....«o?b
Layer contains the
neurons responsible
for regulating the
enzyme output of

adjacent organs.

Lumen NO NEIVES vievererrmsisesrsrssnsrares - I < S
actually enter this area, : '
where digestion occurs. The
brains in the head and gut have
to monitor conditions in the lumen
across the lining of the bowel,

Scurce: Dr Michael O Gershon, Columba Unvwersity

external nerves,

O cerebro no
intestino

Sistema nervoso entérico (SNE)

Es6fago ao colon

Composicao x Funcao

Emocoes e o intestino??

Stress




Saude x Siress

= Memoria;

= Sono;

= Imunidade

= Estado inflamatorio
= Humor

= Aprendizagem

= Resposta a dor




HEALTHY STATUS ;... STRESS/DISEASE

Alterations in
behaviour, cognition,
emotion, nociception

Healthy CNS
function

Normal gut

Abnormal gut
physiology

function

Increased levels of
inflammatory cells/mediators.
Intestinal dysbiosis.

Physiological levels of
inflammatory cells/mediators.
Normal gut microbiota.

Saude x Siress

= Alteracoes cognitivas
= Comportamentais;

= Emocionais;

= Autismo;

= Depressao

0




Healthy
premature
infant

Balanced gut

Microbiota

Normal immune system
No gut inflammation
Normal gut motility
Nutrient assimilation

Normal limbic system

Normal long-term

a Brain and peripheral nervous system components

Cerebral cortex

HPA

Brain Pons
B
stem  Medulla Cerebellum

oblongata

Blood and neural
adrenergic signals

Enteric nervous
system
Vagal pathways
Splanchnic
pathways

Parahippocampal

gyrus

b Gut components

neurodevelopment,
cognition, and behavior \
c Other components
Cortex medulla /
Liver Adrenal
gland

ox
<

| Limbic system |

Disease

Behavioral stress
NICU environment
Maternal deprivation
Repetitive pain
Visceral pain
Postsurgical pain

Neurotransmission
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Gut lumen

Human milk + fortifier
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Cow milk
formula

Blood-borne brain delivery
of humoral, endocrine, and
immune effectors:

+ Neuropeptide, hormone,
and cortisol secretion

+ Cytokine secretion

+ Microbial toxicants

+ Injurious diet metabolites

Produces

* Dysbiosis or

nutrients

Micronutrients

pathologic microbes
* Abnormal digested

* Gut inflammation

Infancia

= Modulacao

= Amamentacao
= Dietas da moda
= Figado e rins

= Leite de vaca

= Alergias

MICROBIOTA




INTESTINAL MICROFLORA

> 500 differentes species 10'* micro-organisms

Liver

102 to 10°

l ; < 104-5
Gallbladder -~ L.=¥
Duodenum~ ;

Enterbacteria

Enterococcus

Faecalis 103 to 107

Bacteroides

Bifidobacteria

Peptococcus
Cagci Peptostreptococcus

_ Ruminococcus 109 t 1012

Appendix & Clostridia 0

Lactobacilli

Microbiotas no
COrpo

Microorganismos
100:1 (células)

10% humanos

Firmicutes e Bacterioidetes




Metabolism

Anxiety
Depression
. Autismus

Alterations of intestinal function
* Motility
« Sensory functions (visceral hypersensitivity)
e Barrier function J
(intestinal permeability 1)

Defence against
pathogens

Papel da dieta

Fibras

Compostos fenolicos
Gordura

Disbiose

Medicamentos ?? (P450)

Microbiota -> Apetite!
- INFLAMACAO!!!




Degeneration of ENS
g - 3 Diversity of gut microbiota 4

J Intestinal  C. diifficile-Infection T
barrier Functional Gl Disorders T
(dysfunctional brain-gut axis)

Immune dysregulation Host metabolism
"}':‘?:Et Insulin
CRP 1 resistance T Chronic diseases
Chronic l T
inflammation

== Loss of function

“Aging”

Dieta

Motilidade intestinal

Secrecao Gastrica

Disbiose

= INFLAMACAO!!



Intestinal permeability
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Intestinal submucosa
DYSBIOSIS
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Functional Gl Disorders (FGID)

Modulacao?

Permeabilidade Intestinal

Sistema imunologico

Probiotico

Prebiotico

Simbiotico
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An obesity-associated gut microbiome
with increased capacity for energy
harvest.

= Camundongos ‘germ-free’ colonizados
A com microbiota de obesos -> maior

> N, | | percentual de gordura;
e | %g; /,,:ﬂ> TN C, - Camundogos ‘germ-free’ colonizados
| ‘;\ <2 ey JIEF com microbiota de magros -> menor
a Increased adiposity percentual de gordura;

oo Microbiota  Recipient mice : < : :
Obesetiin yraneplant = Ainoculacao com as duas microbiotas

também promove o acumulo de
gordura (nivel intermediario)
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Lean twin Lean

https://www.ncbi.nlm.nih.gov/pubmed/17183312?dopt=Abstract



The gut microbiota as an
environmental factor that regulates fat
storage

Microbial f/‘

colonization
of the gut
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Figf in the gut
epithelium

Processing of
dietary
polysaccharides
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LPL activity T ——=) storage in

Increased 'n'anrl tic
lipogenesis
({ChEEEPISREEBP-1)

L 4
Triglyceride

adipocytes

Fig. 5. Schematic view of how the gut microbiota effects host fat storage.

The microbiota acts through Fiaf to coordinate increased hepatic lipogenesis

with increased LPL activity in adipocytes, thereby promoting storage of calo-
ries harvested from the diet into fat. See text for further details.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC524219/pdf/pnas-0407076101.pdf

Eackhed af al.

= Camundongos ‘germ free’ tém menor percentual de
gordura, mesmo comendo mais racao;

= Ao serem inoculados tem aumento no percentual de
gordura e perdem massa magra (mesmo comendo
27% menos)

= Aumento do metabolismo basal, glicemia e
Induacao de resisténcia a insulina;

= A presenca de bactérias dobra a capacidade
Intestinal de absorver glicose;

= A enzima (LPL) responsavel por trazer gorduras da
circulacédo para o tecido adiposo teve sua atividade
aumentada em mais de 100%.

= FIAF (fasting-induced adipose factor)
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Healthy gut

CErese
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: Transplante
3 fecal

.

Fezes de recém nascidos;

Amamentados x Formula

Fecal microbiotic
transplantation
(FMT)

Microbiota
Obesidade
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= MODULACAO!!!

Feces from healthy donor

“

Gastroscopy/
Intestinal tube Coloscopy Enteroscopy @



Obrigada!

The axis
of love: @S35

baby!

E-mail: monicamensagens@gmail.com

Oh Brain!
You give me
butterflies!
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