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As 7 Funcoes do Sistema Gastrointestinal

1. Digestao

2. Absorcao

3. Excrecao

4. Neuro

5. Imuno

6. Endocrina

7. Destoxificacao
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Imunologica

"70-80% dos linfocitos
corporais estao no TGI”
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PORTAL VEIN ‘
Bactérias

Citocinas
Endotoxinas
Hormonios
PAF

Citocinas
Macréfagos

PAF
Prostaglandlnas

SPLEEN

Citocinas
PAF
Prostaglandinas

MESENTERIC
LYMPH NODES

Bactérias e endotoxinas
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MALT - mucosa-associated lymphoid tissue
(tecidos linféides secundarios)

Tec. Linfoide Associado ao Intestino - GALT

Tec. Linfoide Assoc. ao Nariz - NALT

Tec. Linf. Ass a Laringe - LALT;

Tec. Linf. Ass. aos Bronquios - BALT

Tec. Linf. Ass. a Conjuntiva - CALT

Glandulas salivares, mamarias, ouvido médio e trato
geniturinario
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“a circulacao de linfocitos entre
diferentes mucosas € um dos
componentes mais importantes deste
sistema, pois permite que as respostas
sejam integradas em rede”
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Imunidade inatae
imunidade
adaptativa
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Imunidade Natural (nativa ou inata)

Fisica
Pele, cilios, microbiota, barreira mucosa e outras
Quimica
Antimicrobianos diversos
Acido graxos no suor
Lisozima e fosfolipase nas lagrimas, saliva e secrec¢do nasal
Baixo pH do suor e estdmago

Defensinas nos pulmdes e TGl
Surfactante nos pulmdes - opsoninas
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(a) Structure of seeretory IgA

Celular
IgA Secretora
duas moléculas de IgA + componente secretor, sintese
depende de Retinol
Fagocitos (4)
i.e: macrofagos, monacitos, neutrofilos
enzima elastase, depende de Zinco

SOD (Zn, Cu, Mn), catalase e mieloperoxidase (hemo)

Colagenase, COX, LOX, NO sintase ]
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Fagocitos pelo Corpo

Brain:
microglial cells T

Lung:
alveolar
macrophages

Liver:

Kupffer cells & o Spleen:
;  aa B macrophages
Kidney: — )
mesangial  Blood:

phagocytes . monocytes

Lymph node: —
resident and “
recirculating 2

macrophages ¢

Precursors in bone
marrow
;
Joint:
synovial A cells }Lgr.._ WAL j
O ANCER
INSTHU T CENTRAL
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L,
Sistema de Monocitico Fagocitario
Formado por todas as células oriundas de
monacitos:

e Mondcito - circulante no sangue

e Células da Micréglia (Glia)- SNC

e Células de Kupfer - figado

e Macrofagos Alveolares - pulmoes

e C(Células Dendriticas - linfonodos

e Mesangio Intraglomerular - rins

e Macrofagos Sinusais - baco

e Macrofagos das serosas - peritonio, pericardio e pleura

e (Celulas de Langerhans - pele X
CENTRAL
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Imunidade Adquirida (ou adaptativa)
= desenvolvida a partir de um estimulo

Imunoglobulinas

Imunidade Celular

Sist. Complemento (proteinas plasmaticas)
Citocinas

- Desnutricdo afeta TODOS estes pontos citados =
imunodeficiéencia!
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Cunningham-Rundles S. Nutrient Modulation of the Immune Response. Marcel Dekker, 1993.



Alteracao da
camada de

Linfécito

Venula
= Vaso linfatico
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Representacao
esquematica da
barreira intestinal




Lumen
intestinal

Camada
mucéide

Microvilosidades

Epitélio
intestinal

Lamina
prépria

Inicio da regulacao imunologica da barreira:

p—
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Cél. caliciformes e cél de Paneth

At \.\ Bactérias patogénicas e outros antigenos

intestinal Pl , - ow ’ antigenos ativam ‘
: G
i, B0  PRR's, TLRs,NODs

N\Qﬁ\ (W\/\ (W\'/\ [ liberagao de citocinas

[ ativacgao cél. Sist. imune

0

t PRR’s - receptores de reconhecimento de padrdes
: TLRs - receptores toll-like

| NODs - receptores de dominio de oligomerizacdo
de ligacdo de nucleotideos
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Rota alternativa

células M (especializadas em )

Lumen o % .\  Bactérias patogénicas e outros antigenos . .
intestinal ool L7 - - endocitar e trgns.portal" at?tlgenos
- A\ A\ Mucinas e peptideos Q?
Camada s ™ Amgeies, DG
— células apresentadoras de
F | antigenos (células dendriticas)
Microvilosidades I : J ( V\m '
- | I
| (
Epitélio ' : : processamento e
i inal
p— : | : inducdo de células T
<
= } : f
| Neuropeptideos
e o || Th1, Th2, Tre
P :no!voso lmunolbotco' r L g
propria ¥
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Mediadores Inflamatorios liberados

Lumen It o % \  Bactérias patogénicas e outros antigenos i :
intestinal a——" ¥ ; - { Citocinas - TNF-a e IFN-y
[ : ¢
Camada Anigeios {2 M0,
mucéide

das juncgoes firmes

Microvilosidades

| Modificacao das fungoes

‘8
=
=
=

|
|
Epitélio | |
intestinal | : ‘
| N permeabilidade intestinal
! p
p —_— 1 g'i_:?
.Jl Neuropeptideos |
'—, Estimulo goiimulo :
Lamina N nervoso Mwﬂl
prépria
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E um pouco mais complexo que isso...

Mricovilos

Sistema digestoério : integracao basico-clinica
[livro eletrénico] / Reinaldo Barreto Oria, Gerly
Anne de Castro Brito (org.). -- Sdo Paulo :
Blucher, 2016.
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iS que isso...

Ou bem ma
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Cauda (2142 AA)

17 Alga (41-55 AA)
© Residuo de ligagdo
© Seletividade de carga
I
Citosol
epitelial

MemIana
Plasmatica

E 1
Paracelular

Membrana
Plasmatica
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Citosol epitelial

20-2 ou Z0-3




‘Quem pode ter
alteracoes na
permeabilidade
intestinal?
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FAIRE PIEVIEW
m

Pl

The Vagus Nerve at the Interface of
the Microbiota-Gut-Brain Axis

ke

The Vagus Nerve at the Interface of
the Microbiota-Gut-Brain Axis

Bruno Bonaz ¥, Thomas Bazin** and Soma Pemss.'ers
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VN-independent
bi-directionnal
communication

Sl

i Central nervous system

Reflexo [

inflamatério \ CAN |

- oMl =

Efferent Fibers: 20%
Afferent Fibers: 80%

Refor o t|ht

1

R armenetin ||

Intestinal
permeability

| BRERERE)
1

o

“%‘

%
)

N Hematoencephalic barrier

/

’
&

CAN - central autonomic
network

Vagus nerve

GEC - gut endocrine cells

| Digestive epithelial layer |

i ol o e Bl R

- — -S Gut o
"\ # microbiota, -
A -" - \“‘, metabolites, el
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Mastocitos

urocortina

N Permeabilidade

intestinal
N fisiopatologia
A_Iteragao da Sll e DI
microbiota , :
intestinal *e®
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Estresse cronico e suas consequéncias

Dis-ability to reverse 6

effects of stress S

5 Nutrients 2019, 11, 890;

1 Ml
(Chronic Stress) —» Intestinal barrier disruption
Psychosocial Stress 2 B,

SisbioEd
Depressive symptoms ysbiosis
K d ,'/ - Alters

@
Depressive behavior \\-i

GABA signaling dysfunctions/

{ Immune activation) ﬁ :3‘
3 ( Bacterial Filtration) i 3 & %‘ e @ %
= -y woa® Ty o .
¥ 4 v P %
+Bactero1.des spp,g.;? ‘W’ *IL 6 circulating levels * € e %
Actostridium spp” AccL2 (MCP-1) circulating ?vels (_:nEul\ferfFoﬁ‘_L
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Gut permeability and food allergies

£, Perrier” and B Corthésy
ivvisicn af Geatcenmmoingy dneenne Hospind Cotkate Lty Leuvan, Laaen, Selg)
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Gut permeability and food allergies

C. Perrier' and B. Corthésy?

PEIIT TR LS 3T AR TRSROTE ST T TICns] PRy IR a iporsnT ampu s
role. Additionally, during the effector phase of the allesgic reaction, when mast cells
deyranul ol inllammadory mediatoes, such s proteases and cvlokines, sre eleased
ani further affeers intestinal permenti Ny, This leads (o an nerease In the posssae of illensens
and hence i peIp the i reaction, Lo this review, we describe the
imporance ol propeely balaoved infestinal permeabilivy in ord ilerance induction and
abilress the provesses invalved in damsging the inlestinal barrier in (he sensitgzed epithelium

4 i

rer o B Ctiesy

Clinion) & Exnedmennt Ay 210 ani durtng sllergle reactions. We conclude by speculating on the effect of increased intestinal
|t} 2024, ibllity en the onset of i towards dietary antgens.

Introduction Fird aillergy van develop aml is twught o be o comse-
The gastroin il Iract is 4 very lange surface. whaose Auence. of e fallure in el o ey

towards narmally harmless antigers [t], [n fhis reviev, we

main function is to diggest and absorb od. & singlelayer o b varions pathways by which an antigen gan

of epithelial cells forms a very selectlve harrler hetween

the outside enviromment and the hast, allowing the Trans-
port of numients while keeping larger moelecules and
bacteria within the lumen. This thin physical barrier is
hackel up by the gastrintiestingl mucosal immone sps-
tem, which is able w mise discriminating immune
reaponses as a function of the antigen namre. The Immune
system has the difficuls task of malnmaining gastrointesr-

cross the intestmal muweoss in a healthy individual and how
this is linked to the induction of oml folerance. We nexr
develip on whit is known reginling the modification of
inmstinal permeability in & sensitied muooss of wopic
individuals and the conssgquences of all=rgic reaclions on
inteatina] peemeabiling Finally, e influcnce of incrased
intestingl permesbiliy un the development of allergies in
subjects is discussed.

Trvail bermaeostasis Dy keeping oo stie o pnsive-
ness  towards  dietary antigens and a  symbiotic
reltianship with commensal bacteria, while Inltating
proper prodcction against potential pathogenic intruders
o prevent the hest's infecton. The defaull immune
response in the gut is oral colerance. & stare of acthve
Inhibition of immune respenses e antigens st given
orally, Huwever, insome geoetcal by predispesed individuals,

Intestinal barrler and induction of talerance in a healthy gut

Antigen degradation in the funren

Before any contact between the epithelium and a food
protein antigen is estahlished, the latter = modified by
gasteic acids and stemach, pancreatic and small inlcstinal

Pacientes com alergias
alimentares

%
Clinical & Experimental Allergy, 41, 20-28 i
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Peyer’s Patches

Aggregated

Soluble proteins SIgA Immune
complexe

proteins or
v @ QP @goot

e — ]

Enterocyte

M cell

O

Soluble and aggregated
antigen sampling:
Induction of mucosal
immune responses

or tolerance

v

v

Epithelium

Tight
junction

Lysosomal
® .D— degradation

OO

v

Transcellular pathways:
Partial degradation in
enterocyte. Peptides (< 1500
Da), fragments, intact protein

Retro-transport of IC
promoting non-inflammatory
responses

v

Antigen
uptake by DC
dendrites
extending
across the
epithelium

Paracellular pathway:
Small peptides (< 600 Da)
and molecules
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Phase 1: Increased transcellular permeability
in sensitized epithelium

. Allergen
IgE

CD23-mediated transport
of IgE into luminal
secretions and retro-
transport of allergen-IgE
complexes

Phase 2: Increased paracellular permeability after

degranulation of mast cells

CD23/FceRil

Claudin

MCP

L]

‘ LT, PG, MCP /

) TNF-, IFN=y, IL-13

) Histamine

Release of partially degraded and intact allergen:
- Activation of IgE-loaded mast cells
- Secretion of inflammatory cytokines and mediators

>@

TNF-a, v
IFN-y, .

Alteration of tight junction integrity
by inflammatory mediators (MCP,
TNF-o, IFN-v...) and increase of
antigen paracellular transport

o%
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Disease Increased Intestinal
Permeability

Autoimmune Disease

Dermatitis herpetiformis 87.5%
Ulcerative colitis 10.5-42.9%
Crohn’s disease 36%
Systemic sclerosis 34.3%
Type 1 diabetes 30%
Primary biliary cirrhosis 25%

> 1 Clin Res Pediatr Endocrinol 2020 Jan 28[Online ahead of print]

Children With Hashimoto’s Thyroiditis Have
Increased Intestinal Permeability: Results of a Pilot

Study

o

*0

Banu Kigiikemre-Aydin !, Melek Yildiz 1, Abdurrahman Akgiin T, Neval Topal ', Erdal Adal 2 Hasan g0
Association between increased intestinal permeability and disease: A systematic review, Advances in Integrative Ct l\’rl T’rR AL
-nufrifion -
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Liver Related Conditions

Chronic liver disease with type 2 65%
diabetes
Liver cirrhosis 35%
Chronic liver disease 15-35%
Non-alcoholic fatty liver disease 31%
Diabetes
Chronic liver disease with type 2 65%
diabetes
Gestational diabetes 37.5%
Type 1 diabetes 30%

Neurological

Autism

36.7%

Gastrointestinal

Irritable bowel syndrome

35.6%

Association between
increased intestinal
permeability and disease: A
systematic review, Advances in
Integrative Medicine (2018)

o%
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Modulation of Intestinal Environment
competition with pathebionts / nutrients / adhesion sites / other / improvement of intestinal barrier function / modulation of peristaltism and mucus secretion

'
favours commensal microbiota
e Producuon of active molecules
" Secretion of Active Molecules
A bacteriocins / antibiotics / free fatty acids / lactic acid / H,O
, Paneth cells produce antimicrobial molecules
=< Paneth cells produ bial molecul
/ Gaoblet cells scerete mucin

Prnh;mlc hacteria SR
boulardii
1 DRUSH BORDER ENZVMES

W"‘mt Adhesion site
‘ﬂ'““ cemmmoﬂ

.
?é’
zyﬁ
<>
-0 NN
(/~§

\

\.

Mucogal immunity triggers
A'g-X' ]
LUMEN/ A H
Iy 7 :, : \ “/ p l’,l' 7\

MIICOSA

Modulation of Immunity

i
i ]
{\ 1 / Dendritic flnlcf!inal macrophage
\ IL4
N, ILS 4 ;' Dendritic cell differentiation
“ s Th {
110 :
INF-y
113 // fon INFB Th; and Ths responses
“Th, “Thy Cytokine induction...IL10 / IL2 /IFNy
-‘ d Microphege . Pro-inflammatory cytokines responsible for killing parasites and for
o perpetuating autonmmune responses
113 L3 IgA producing cells and slgA secretion
s
B Lymphocyte TNF-a
MastCell — oy 4 g ; .
> o Cytokines promoting IgE and eosinophilic responses

Eosinophil

Infecgoes

J. Clin. Med. 2016, 5, 102
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SYSTEMATIC REVIEW CLINICAL PRACTICE WILEY

Risk factors associated with intestinal permeability in an adult
population: A systematic review

Bradley Leech™ | Erica Mcintyre®™ | Amie Steel ™ | David Sibbritt @

Faculry of Haakh, & isstrifion Resesrch

Camtre = Compimeantary a5 intag-itive Abstract
Megicing ity nedegy Sy g Increased intestina] parmeability (IF) irvolves the Toss of integrity be-
Uiz, Mew South Weles Auslcats | i a0 h

Fatores de risco para
Hiperpermeabilidade intestinal

SYSTEMATIC REVIEW

Risk factors associated with intestinal permeability in an adult

population: A systematic review

Bradley Leech™ | Erica Mcintyre™ | Amie Steel™ | David Sibbritt &

AT THE N TERMATIONAL JOURMAL OF

CLINICAL PRACTICE WILEY

presvichers toaid the i i af ak riske of altmrmd (£
Further ds o whether the identified rsk ArE AGMOEEne-

s with the dagnodis of IP of whether the disense state influsnces the association,

1 | INTRODUCTION

and deease,” While [P may b emerging he
thon that climclans shauld e awske o, the consequence of imoaired
Increased ntestingl permeabity (1) ivolves the loss of integrity  bammier function remans underesamined ©

batween the cells of the smal intestine.” The prevalence af attored
EPis estirnated te be 10%-87%” in disssacs with a known association
compared to abaut 5% in healthy subjects. ™! Furthermore, approw
matefy cne= in thrse inchvirisals are suggested o experience 7 when
dagnosed with 2 disease associated with IP7 Although the concept
af [P was first mengioned in the literature during the 1960s” and fur-
ther exolored in reistion to dlsease during the 1970s" t was nocurtl
the 200 that the action for IF was ol

cowered, prowiding further clarification into the mie 1P plays o heslth

Thie loss cif ibestinal infegnty cecurs when the transmembicane
proteins connecting the cells of the small intestine disassemble
i resporse f0 3 cxcade of events invokving the protein 2onidin'
As 3 ront of attared IP, particular aspects of disease such 35 cin
il symotar, sewerity and actwvity have been found to be exac
ertated in the aresence of I8 in adeiton. preliminary svidence
suggests that |7 may be invoived in the pathogenesis of type 1 di-
avetes | Crohite diseass, cosliae dissaie™ and diarhoss-pre-
dominant irritabls sowml syndroms {|BS- 0L Altored (9 has ato

It Chin Pt 098,00 LE3RE
httpsfdaiong/ 10 1103/ ben 12385

wileyaringitrary com iour, hop

© 201 Jonn Wiay & Sensn | 1ot 28
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o 47 estudos
e 4935 individuos

“Encontramos mais de 100 fatores de
risco associados a hiper
permeabilidade intestinal, e muitos,
parecem ser aditivos”

CENTRAL
-nutrition -

Int J Clin Pract. 2019;73(10):e13385.



DM, D. Hepatica, SM, Drenal e obesidade, SOP, D. celiaca e IMC

Os mais fortes fatores

de risco para hiper

Dyslipidaemia
TLDL, TCH, triglyceride
JHDL

Hyperglycaemia
MGlucose, HbA1c, insulin
resistance
Y Insulin sensitivity

>,

permeabilidade
Intestinal

p X J \_
Inflammation
NCRP, IL-6, TNF-a
. 2 , D
Advanced disease .'r RlS!( Of
severity and intestinal
comorbidity ope
permeability
\ .

P

Anthropometric
MBMI, WHR, WG, body

fat %

Western-style diet
TAlcohol, energy intake
L Nutrient intake

o%
g8

CENTRAL

- nutrition -




Eur J Appl Physiol (2014) 114:93-103 ‘

Pals KL, et al. J Appl Physiol (1985). 1997 Feb;82(2):571-6

Exercicio de longa duracao aumenta a
permeabilidade-intestinal

CENTRAL
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Sports Mod (2017) 4713891400
T 10 OOTEHITIA-065-1

Association Between Exercise-Induced Hyperthermia
and Intestinal Permeability: A Systematic Review

Association Between Exercise-Induced Hyperthermia
and Intestinal Permeability: A Systematic Review

loxins t imamslocate throagh the intestinal barrier ond reach
the: hloodstrenm, When recognized by the immune systerm,
Ahese endeoring ngger a svstemic inflammatory response
ihat may alfect physacal performance and, n scvers casss,
induce heal stoke. However, it rensing fo be elucidoied
whether there 1% a relationship between the magnitude of
exercwe-induced hypeithenmian amd changes i intestionl
perincatabity.

imtestinal permeahility

Matiods The present sycematic review  screened  the
MEDLINEPubMed and Web of Science dambozes in
Seplember 2006, withoul sny date resirictions, Sixdetn
siunfies thal were performed in heabiby porticipants, pee
sented original dats, zncd measured both the exercise-in-
duceil chunges in Tog ool fntestinal peneabiliny wene
wlocted. These sudies assessed doestingl penmeability
through the measarement of sugor levels in the arine and
measurement of intestingd fully acid binding prolcin or

W. Pires and €. B. Venerso comritused equally w dhis work.

B2 Clindinge €. Coiibe
coimbrsed chufmg e

! Mepartmen af Prysalogy and Fiophysics, Instenie of
Beoigieal Selenies, Univenddule Takeial e Minis Gz,
AR27 Avenila Amdnin Carlue, Teeba Thorizonte, Miras Geniv
J1INRE, Beasi]

e of Phasieal Education, Instine of Life Sciences
Vmivenadule Fedoral de Fuiz de T, Governmbor Valadares.
Mizs Gergis, Brasl
Ciradume Program in Spon Sciences, School of Physlest
Edusation, Plysiotherapy and Ocwcupitions] Theragy,
Univeradade Frdera! de Minss Gemais, Bein Hordzonre,
Misas Lierain, Bl
T Depariment of Physical Teneatios, Uesiversilade Fodoral tos
Vades dos Jeguuntinhonha e Mucuri. Diassantiog, Misas Genis.
Bzl
Depavtmen: of Bl Bxencise Science and Spon,
UmiveTsity of New Mexico, Afagoerque. New Mexco, USA
Ereparimee ol Humen Bhydology and Spors Medicine,
Faculiy oF Physical Taducatien und Physical Thenpy,

Vraje Unlversicit Brussel, Brsooets, Sebpium

Hppepaal falis Teviels fn thee Blowwd.

Mevalty Exercise incecased both Ty, and insestinal per-
meshitiny in mast of the 16 sufies, In uddition, o pesitive
and strong correlation was observed hetween the two
pareneters (7= 0.79% < (01}, and i Ty, sxceeding 39
°C wos always fated with aug i p ility,
Crnclusion: The muznitule of excreiss-induced hyper-
thermia is directly associated with the increase in intestinal
permieability,

£ Springger

CENTRAL
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.+ Deveriamos parar de fazer
\ exercmlo‘?‘?



Lira et al. Lipids in Health and C¥sease 2010, 9:82

RESEARCH Open Access

Endotoxin levels correlate positively with a
sedentary lifestyle and negatively with highly
trained subjects

Fabio S Lira', Jose C Rosa', Gustavo D Pimentel', Hélio A Souza?, Erico C Caperuto® Luiz C Carnevali Jr?,
Marilia Seelaender’, Ana R Damaso®, Lila M Oyama'®, Marco T de Mello®, Ronaldo V Santos™

Endotoxemia em individuos
sedentarios e em altamente treinados

%0

UMNIFEST a0
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Colesterol
total LDL-c
r=0.55; p<0.049
r=0.65p<0.01

PAI-1
= 0.85 - Triglicerides
~ p<00001 r=0.90; p<0. 0001)

. +endotoxemia + o
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Environ Health Perspecr 118:976-981 (2010).

Polychlorinated Biphenyls Disrupt Intestinal Integrity via NADPH
Oxidase-Induced Alterations of Tight Junction Protein Expression

Yean Jung Choi,” Melissa J. Seelbach,” Hong Pu,” Sung Yong Eum,” Lei Chen,” Bei Zhang," Bernhard Hennig,?
and Michal Toborek’

"Molecular Neuroscience and Vascular Biology Laboratory, Department of Neurosurgery, and 2College of Agriculture, University of
Kentucky, Lexington, Kentucky, USA

PCB's alteram proteinas das juncoes apertadas e
desorganizam integridade intestinal

g0
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> Environ Sci Pollut Res Int, 25 (23), 22529-22540  Aug 2018

Use of a Combination of in Vitro Models to
Investigate the Impact of Chlorpyrifos and Inulin on
the Intestinal Microbiota and the Permeability of the

Intestinal Mucosa

Marina Réquilé 1 2, Duban O Gonzalez Alvarez ' 2, Stéphane Delanaud 7, Larbi Rhazi 2, Véronique
Bach !, Flore Depeint 2, Hafida Khorsi-Cauet 3

Organofosforado aumenta a
permeabilidade intestinal

> PLoS One, 9 (7), e102217 2014 Jul 14  eCollection 2014

Increased Gut Permeability and Bacterial

Translocation After Chronic Chlorpyrifos Exposure in

Rats o
o
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Camilleri M. Gut 2019;68:1516-1526

Resumo de doencas situagcoes com aumento da permeabilidade intestinal

Table 3 Summary of diseases or disorders with increased intestinal permeability :

. Envelhecimento

small intestinal or colonic barrier function

Condition IP probe molecules or epithelial damage Serum biomarkers | . | .
Ageing Wo difference fn LMR or most T) protein expression, 1 Zonolin™ . m\ e rg I a a I l I I e n ta r
bt increased claudin 2 expression and decreasad

transepithelial resistance in [leal biopsies ex vive.®

Food allergy 1 LMR threefold versus health *
t LMR 38% in children with food allergy.®

d small bowel IF based on lactulose
absorption” but not LMR In adults™ *® o in
children™; ex vive assessment of duodenal mucosal
integrity was normal®

. Esofagite eosinofilica
EHNA
Esteato hepatite

Liver diseases

NAFLDINASH 1 LMR or 'CrEDTA in 39% of 139 patients with 1 LPS in 42% of MASH®;

ONOUHL WN=

MAFLE (SRMA five studies). ™ 1 LPS In NAFLD assaciated with SIBO.* . c i r r o s e
i::::g chalangitis LRR normal {83% (19/22) with quiescent 1BD)."" Higher serum |-FABP associated with IgA al ° C O I a n g i t e e s c I e ro s a n t e
iy . Nutricao parenteral total / privacao enteral

£ Z0-1, E-cadherin and claudin-4 in unfed segments

iy e 9. Alzheimer
10.Parkinson

Alzheimer
. 7 [
_ I .. 11.Esclerose Lateral Amiotroéfica
Parkinson Downregulation of occudin not Z0-1 in colonic Lower plasma levels of LPS binding protein
mucosa; however, flux of sulfonic acid and indinect measure of systemic endotoxin exp ~ °
t dish idase not ab | with or witheut 1 2 D / d d
Lo bocis .bepressao / ansieaade
LMR normal, but T 24 hours urinary sucralbose (marker
of total intestinal permeability). "™ - —
ALS t LPS in mast severe amyotrophic lateral sclerosis.'!! Low diversity of the microblome compared with healthy cohorts; low
Ruminococcus spp. In 35 patients with low F/E ratio."!*
Psychiatric diseases Plasma levels of LPS, zonulin and FABPZ were each A review documents extensive literature on cross-sectional and C E N 'I' R A L
significantly elevated in depression/anxiety patients longitudinal studies documenting association between stool microbiata
compared with nan-depressed or anxious controks™™ and amdety and depression,”" - nutrition -

A review documents studies of the microbiome and microbial
translocation in patients with schizophrenia and bipolar disarder.'™®
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Human Intestinal Barrier Function in Health and
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