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Introduzione al concetto di

//’/A
Gli esseri umani, cosi come gli altri
mammiferi vivono in uno stato di
associazione co-evolutiva con
differenti specie di microrganismi
presenti sulla superficie esterna ed
interna del corpo.

L'insieme di microrganismi che sono
presenti in un ben definito habitat &
definito come microbiota/microflora

Il genoma collettivo di tutti i
microrganismi di un microbiota e
chiamato microbioma.

La composizione del microbiota é
influenzata da fattori spaziali e
temporali

SOURCES: NATIONAL INSTITUTES OF MEALTH, SCIENTIF XC AMERICAN: HUMAN MICROBKIME PROJECT
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THE HUMAN &

Bacteria, fungl, and viruses outnumber human cells in the body
by a factor of 10 to one, The microbes synthesize key

nutrients, fend off pathogens and impact everything
fromwelght gain to perhaps even bealn

development. The Human Microbliome

Project is doing a census of the microbes

and sequencing the genomes of many.

The total body count is not in but it's

beliaved aver 1,000 different

species live in and onthe body.
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I Lactobacillus casel
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B Lactobacillus rhamnosus
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include;

I Ureaplasma parvum




Introduzione al concetto di psico-microbioma

Appena dopo la nascita ha inizio la colonizzazione. E’ stata evidenziata la presenza di
batteri nel meconio che potrebbe far pensare ad una colonizzazione prenatale mother-
to-child transfer (Jimenez et al.2008; Valles et al.2012)

A partire da 1 anno deta FATTORI CHE INFLUENZANO LA COMPOSIZIONE

in ciascun bambino & NEL MICROBIOTA INTESTINALE

presente il microbioma Casarean Vaginaiy

Bactoria from the hospital Faocal and vaginal bacteria
environment from the mother

intestinale che sara la s [X] 1 ocatmcii

| Bacteroides fragills group
| Bacteroides fragilis group| | 1 pecnorichia coll

base per la costruzione di Gestationa) |1 Clsridum aicie | || cosigm st
quello adulto (Palmer et
al 2010).

Hospitalization

Negli adulti vi sono Maternat

infection/iliness

specifici enterotipi usati Srowst i o
11 Bifidobacteria | Bactercides fragilis group

Antiblotics

1 Emerobactoria

per classificare le e st (X1 Cectm e

Prebiotic/Probiotic
supplomentation

Enterobacteria

persone sulla base della  Bifcobecteri
composizione del loro

: . . . Native CORE microbiota
microbioma intestinale.

(4-36 months)
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Ogni parte del corpo e differentemente
«dominato» da specifici

Microbiota;

Pelle - Actinobacteria, Firmicutes e

Proteobacteria;
Albero respiratorio

Cavita orale - Bacterioides, Firmicutes,
Fusobacteria e Proteobacteria

Tratto Gastrointestinale

Firmicutes,

Tratto Urogenitale — Firmicutes

(Belkaid e Naik, 2013)
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Phyla o

Bacateroides,
Firmicutes a Proteobacteria;

Bacterioides,

Areanasale ~—
Saphylococous spp.

Sranhameda calarrhals
inornophius influorene
HreIOCOOCUS

NMRLIT NN

Jornobatton

Bocca
HrPIoOOCCUS SPP.
usObactonum spp.
ACHNOMyCos 8PP,
opioinchm spp.
JAalonofa spp

?w/

RAPIIOCOCCUS Spp
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Area vaginalo
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Area faringea
Streptococcus spp.
Staphylococcus spp
Branhamolla cotarrhaks
Moy nopI s spp.
Corynabactonum spp
Nevssona spp
Mycoplasma spp

Stomaco

Alcuni batton i
Liant)

Holcobactor pyton

Intestino tenue
Candicin altrcans
Lattobaoiil
Enterococch
Bacteroidos wop

Bactoroidos spp.
Eschorichia cob
Entorobactor
Lactobacius spp
SHopiococcus Spp
Clostrcikam spp.
Kiabhsola spp
Candicin altscarrs
PRouciomonss sorugno
Protous spp
Fusobactornem spp
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T HOW GUT BRACTERIA

Nel tratto GI umano la quantita e la AFFECTS THE BR“'“ AND BODY
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Inthcetto di psico-microbioma

adizionalmente microbioma
intestinale ha tre funzmm principali:

1.Difesa contro colonizzatori patogeni
(nutrient competition e produzione di
sostanza antimicrobiche);

>.Mantenimento della barriera epiteliale
intestinale ed induzione di IgA di
superficie  (slgA) per limitare la
penetrazione batterica all'interno dei
tessuti;

5.Facilitazione nell'assunzione di principi
nutritivi mediante il processo digestivo

Coopera con il
sistema

sorbimento:

nutrienti

\I'o
\0..

-3

nin

|nO0N G,

|

= / Q

Diverse funzioni nel
metabolismo
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- Barriera coi

patogeni

.~ Conservazio
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intestin
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oopera con il

QUARTO RUOLO DEL MICROBIOMA E: sistema

immunitario

: . : s " B gfarriera col
Favorire la maturazione e la funzionalita del Vi = . patogeni

sistema immunitario dell’'ospite. :
sorbimento:
nutrienti
(Round e Mazmanian 2009)

" Conservazio
della funzic
intestin
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Downward control
Healthy state:

Upward control \

Immune pathway Healthy state:
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Possible Mechanisms By Which Microblota Affect CNS Function:

-— - -

Vagus Nerve:

*  imvorved in learning ang memory * Corweys peripheral immune

12w stotus =)
=  Decreased in elderly () +  Fsseonial in the microbiara-hraky
Artectad by Infammatsan |sn) i pathwary j62)

cnengy Metabalism:

*  SCHAs and cther microbicta cenved molecules afoct
metabolizm, mlammation, mitochondr 2! function,
neLrotransimitter legels, histane acetylation 27

3 T t ies:
 Probiotics
*  Decreases anxiety-like bebhaviour in rats
and humans =1

«  Ahlers exprosson af GABA recaptors (62|
+  Alters concentration of Fatty acics 54

g Activation:
«  Decline in Tunction in eldsely 570
«  Ridirecoianal commanicatian
betwaoon the mmane system
and CNS [65)
«  Blood Drain bacrier and
microghia imvahwment Gro8)

| Dismt

*  Dietary patterns can maduiate arain structure and function

througn adult Mppecampal neurogenesis (102;

« Calarie restrictiion, Intarmittent fasting, and diatary fasty acd

vorcenlration can alter cognitive fum_-uon (1o
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The Bidirectional Gut-Brain Axis

P Il 20012 D301 Dot 7 Pubhiod PUID. 227162905, Bathiod Contal BHCID e
Front 2011.294. 2011 Dec 7. 1D: 221 : ntral -

PMC3232438
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Direct and indirect : Modulation
modulation of enteric of nervous

| system function
by enteric microbiota
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2012 Jun;10(2):97-123. doi: 10.2174/157015912800604542. /
Immunomodulation ism of Antidepressants: Interactions between Serotonin/Norepi rine
Balan 1/Th2 Balance. =

b b )

Abstract

Neurotransmitters and hormones regulate major immune functions, including the selection of T helper
(Th)1 or Thz cytokine responses, related to cell-mediated and humoral immunity, respectively. A role of
imbalance and dynamic switching of Thi/Th2 system has been proposed, with relative displacement of the
immune reserve in relation to complex interaction between Th1/Th2 and neuro-hormonal balance fluctuations, in
the pathogenesis of various chronic human diseases, probably also including psychiatric disorders. Components
of the stress system such as norepinephrine (NE) and glucocorticoids appear to mediate a Thz shift,
while serotonin (5-HT) and melatonin might mediate a Thi shift. Some antidepressants would occur
affecting these systems, acting on neurotransmitter balance (especially the 5-HT/NE balance) and expression
levels of receptor subtypes, which in turn affect cytokine production and relative Thi/Th2 balance. It could be
therefore hypothesized that the antidepressant-related increase in NE tone enhances the Th2 response, while the
decrease in NE tone or the increase in 5-HT tone enhances the Thi response. However, the neurotransmitter
and Th1/Th2 balance modulation could be relative, aiming to restore physiological levels a previous
imbalance in receptor sensitivity and cytokine production. The considerations on neuro-
immunomodulation could represent an additional aid in the study of pathophysiology of psychiatric disorders
and in the choice of specific antidepressants in specific clusters of symptoms, especially in comorbidity with
internal pathologies. Furthermore limited data, reviewed here, have shown the effectiveness of some
antidepressants as pure immunomodulators. However, these considerations are tentative and require
experimental confirmation or refutation by future studies.

KEYWORDS:
Antidepressants, Thi, Th2., cytokines, neurotransmitters, receptors
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2013 May 1;14(5):571-7.
Inflammation, serotonin and major depression:. —

) ) ) )

Abstract

The understanding of the neurobiological processes leading to major depressive disorder
(MDD) is an active field of research in the scientific community. For years, the alteration of
monoamine neurotransmission, in particular serotonin (5-HT), has been considered the
most significant pathophysiological mechanism of the disorder. However, biological data
supporting the postulated MDD-related monoamine alterations have been inconclusive,
and the use of monoaminergic antidepressants has not yielded the expected results. In the
last few years, it has been demonstrated that inflammatory pathways have a significant role
in the pathophysiology of MDD. According to the cytokine hypothesis, the disorder
would be due to a stress-related increased production of cytokines, including
interleukins, tumor necrosis factor- « and interferon- a and y . These, in turns,
would cause the activation of the indoleamine 2,3 dioxygenase (IDO), with
subsequent production of tryptophan (TRP) catabolites along the IDO pathway
(TRYCATSs) and decreased availability of TRP and 5-HT. Besides monoamines,
other molecular mechanisms, as those within the inflammatory pathways,
should be taken into account in the attempt to clarify the pathophysiology of
MDD and to improve its treatment.
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2011 Apr 29;35(3):702-21. doi: 10.1016/j.pnpbp.2010.12.017. Epub 2010 Dec

The new '5-HT' h i ion: -mediated immune activation induces indoleamine 2,3—(@genase, which
leads er plasma tryptophan and an increased synthesis of detrimental tryptophan catabolites (TRYCATs), both of
which contribute to the onset of depression.

) ) o )

Abstract

This paper reviews the body of evidence that not only tryptophan and consequent 5-HT depletion, but also induction of
indoleamine 2,3-dioxygenase (IDO) and the detrimental effects of tryptophan catabolites (TRYCATs) play a role in the
pathophysiology of depression. IDO is induced by interferon (IFN)y, interleukin-6 and tumor necrosis factor-c,
lipopolysaccharides and oxidative stress, factors that play a role in the pathophysiology of depression. TRYCATS, like
kynurenine and quinolinic acid, are depressogenic and anxiogenic; activate oxidative pathways; cause mitochondrial dysfunctions;
and have neuroexcitatory and neurotoxic effects that may lead to neurodegeneration. The TRYCAT pathway is also activated
following induction of tryptophan 2,3-dioxygenase (TDO) by glucocorticoids, which are elevated in depression. There is evidence
that activation of IDO reduces plasma tryptophan and increases TRYCAT synthesis in depressive states and that TDO activation may
play a role as well. The development of depressive symptoms during IFNa-based immunotherapy is strongly associated with IDO
activation, increased production of detrimental TRYCATs and lowered levels of tryptophan. Women show greater IDO activation and
TRYCAT production following immune challenge than men. In the early puerperium, IDO activation and TRYCAT production are
associated with the development of affective symptoms. Clinical depression is accompanied by lowered levels of neuroprotective
TRYCATS or increased levels or neurotoxic TRYCATS, and lowered plasma tryptophan, which is associated with indices of immune
activation and glucocorticoid hypersecretion. Lowered tryptophan and increased TRYCATSs induce T cell unresponsiveness and
therefore may exert a negative feedback on the primary inflammatory response in depression. It is concluded that activation of the
TRYCAT pathway by IDO and TDO may be associated with the development of depressive symptoms through tryptophan depletion
and the detrimental effects of TRYCATs. Therefore, the TRYCAT pathway should be a new drug target in depression. Direct inhibitors
of IDO are less likely to be useful drugs than agents, such as kynurenine hydroxylase inhibitors; drugs which block the primary
immune response; compounds that increase the protective effects of kynurenic acid; and specific antioxidants that target IDO
activation, the immune and oxidative pathways, and 5-HT as well.

Copyright © 2010 Elsevier Inc. All rights reserved.
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Does neur(wﬁghﬂm@%ﬁmﬁcation in major depression? e
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Department of Psychiatry, The Catholic University of Korea College of Medicine, Seoul, South Korea. pae@catholic.ac.kr
Abstract

Although several classes of antidepressants are used to treat major depression, there is an unmet need in real clinical
practice because not all patients treated with an antidepressant fully recover from their functional impairment. Hence, the
development of new antidepressants based on a novel therapeutic mechanism may help in the development of more
effective and ideal antidepressive agents. There is emerging evidence suggesting that the etiopathogenesis of depression
involves transmitters other than the major neurotransmitters such as serotonin, norepinephrine, and dopamine. Therefore,
it has consistently been suggested that an alteration in neuroprotection and synaptic plasticity is associated with the
pathogenesis and therapeutic mechanism of depression. Neurotropin-3 (NT3) is an interesting protein that regulates
neuronal survival, synaptic plasticity, and neurotransmission. It is widely expressed in the hippocampus and
facilitates hippocampal plasticity by regulating neurogenesis. It has been also reported that an infusion of NT3
increases the level of brain-derived neurotrophic factor (BDNF) mRNA expression in the cerebral cortex and
produces BDNF-like effects that induce cortical tyrosine kinase B phosphorylation. BDNF has been consistently
implicated in the pathogenesis of depression and the therapeutic mechanism of antidepressants. It has also been
implicated in the treatment effect of mood stabilizers such as lithium. NT3 has demonstrated its possible antidepressant
effect in a learned helpless animal model. Animal studies have shown that it also modulates the neurotransmitters,
serotonin and noradrenaline, which are essential in the development and treatment of depression. Therefore, further
studies on the therapeutic implications of NT3 for depression are warranted and are expected for the development of
newer, effective antidepressants.
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Come il microbioma influenza problematichedi—

natura pSlCO COMpa

[ Disturbi dello Spettro
Autistico (ASD)
originano da una
compromissione dello
sviluppo che coinvolge
le abilita di
comunicazione e di
socializzazione, e sono
in generale associati a
comportamenti
inusuali (ad esempio
comportamenti
ripetitivi 0
stereotipati) e a
unalterata  capacita
immaginativa.

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)
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HEALTH
*Normal range of social and
feeding behaviors
*Functional social- and food-
reward center(s)
*Normal gastrointestinal
functions

*Normal gut permeability and gut l("‘-“::.i::

epary ot

motility

4 Do

*Normal level of cytokines

*Age-appropriate level of brain
neurotrophins

*Balanced gut microbiome

AUTISM
*Altered social and feeding
behaviors
*Altered function(s) of social and
food-reward center(s)??
*Gastrointestinal problems

*Increased gut permeability
" leaky-gut”; altered gut
motility

*Increased levels of cytokines

*Altered levels of brain
neurotrophis

*Increased biodiversity of
gutmicrobiome; dysbiosis




Come il microbioma influenza problema

—natura psico-comportame

Recenti ricerche
indicano un link tra il
microbioma

intestinale e I'’ASD in
termini di
alimentazione e
nutrizione (Mulle et al
2013). In particolare &
presente uno squilibrio
tra  Bacterioides e
Firmicutes.

[ )
potesi

HEALTH

*Normal range of social and
feeding behaviors

*Functional social- and food-
reward center(s)

*Normal gastrointestinal
functions

*Normal gut permeability and gut
motility

*Normal level of cytokines

*Age-appropriate level of brain
neurotrophins

*Balanced gut microbiome

STRATLAA

AUTISM

*Altered social and feeding
behaviors

*Altered function(s) of social and
food-reward center(s)??

*Gastrointestinal problems

*Increased gut permeability
" leaky-gut”; altered gut

motility

*Increased levels of cytokines

*Altered levels of brain
neurotrophis

*Increased biodiversity of
gutmicrobiome; dysbiosis

tichedi—
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Come il microbioma influenza problematichedi
natura psico-comportamer

BIFIDOBACTERIUM INFANTIS

Il BI fa parte della famiglia del Bifidobacterium
longum;

Desbonnet et al (2008) ha studiato gli effetti
antidepressivi del Bl. Aumenta I biomarkers TNF-
alfa, IL6 e IFN gamma. Aumenta la concentrazione
di triptofano;

Riduce la concetrazione di 5HAA nella

M }/ . .
corteccia prefrontale e diminuisce i metaboliti |. Ry " '
” | .
|

Dopaminergici nella corteccia amigdaloidea.
Modulazione delle monoamine (serotonina e
dopamine) ed effetti antinfiammatori.

»
.
-8
’

y ‘
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Come il microbioma influenza problemat

———

natura pSlCO comportamentdle

LACTOBACILLUS HELVETICUS

*Ricerche preliminari indicano che il LH
interviene nell’euilibrio della PA con un
meccanismo simile a quello degli ACE inibitori;

*Ha una forte attivita antinfiammatoria ed
interviene nel modulare il metabolismo
della serotonina con effetto antiansia.

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)



Come il microbioma influenza problemat
natura psico-comportamer

BIFIDOBACTERIUM BREVE

*E’ un batterio anaerobico;

*Prescritto come prevenzione nelle
candidosi;

*Savignac et al (2014) ha documentato
un importante effetto ansiolitico

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)
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Come il microbioma influenza problematichedi—
natura psico-comportamer

LACTOBACILLUS CASEI
*Colonizza l'intestino e la mucosa orale;

*La presenza del LC é considerata
complementare e favorente la crescita del
Lactobacillus acidophilus;

*Rao et al (2009) hanno effettuato uno studio
su pz. con sindrome da fatica cronica (Beck
anxiety Inventory e Beck depression
Inventory);

*Interviene nella modulazione del
turnover della Serotonina (5-HT) e
Dopamina (DA)

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)
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Come il microbioma influenza problematichedi
natura psico-comportamer

LACTOBACILLUS RHAMNOSUS

*E' un batterio anaerobico con una elevata capacit

di produzione di acido lattico nell'intestino, e |
dunque in grado di acidificare l'intestino tenue, |
rendendolo adatto per i lattobacilli ma inospitale |
per i batteri patogeni. “
*Resiste all'acidita gastrica, ai sali biliari ed é in
grado di aderire alla mucosa gastrointestinale 1|
*Ha dimostrato di alleviare o prevenire una serie di |
problemi di salute, compresa la costipazione, le
infezioni del tratto urinario, la vaginosi batterica, e |

le vaginiti da candida.
*Modula I'attivita GABAergica (vago).

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)



Come il microbioma influenza problematichedi
natura psico-comportamer

/

BIFIDOBACTERIUM LONGUM

*E’ il Bifidobacterium umano pit studiato e
importante

*Migliora la microflora intestinale e aiuta a
mantenere un sistema immunitario sano

eLa sua introduzione determina un aumento della
produzione di IgA totali e genera una resistenza
all’'infezione da Escherichia Coli

*Produce acido acetico che ha una potente azione

battericida nei confronti dei batteri nocivi come
I’Escherichia Coli

oStimola il sistema immunitario attivando i neutrofili
e le cellule NK.

°*Aumenta neurotrofine implicate nella
depressione (BDNF).

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)




Come il microbioma influenza problematick o di—
natura psico-comportamentale

/

LACTOBACILLUS PLANTARUM

*LP e stato isolato per la prima volta nella saliva
umana e successivamente nei cibi fermentati
(sauerkraut, pickles, and kimchi):

*possiede numerosi effetti documentati
nell'ambito delle allergie e nella riduzione di
biomarkers infiammatori;

Jeong J] et al (2015) ha dimostrato un’attivita
nootropica e/o agenti neuroprotettivi (BDNF)

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)



Come il microbioma influenza problematichedi

/

natura psico-comportamentale

BIFIDOBACTERIUM ANIMALIS

*BA é localizzato principalmente nel grosso
intestino;

E’ stata riscontrata un’attivita inibitoria
della MAO con effetti a livello
serotoninergico, dopaminergico e NE.

2011 Apr;62(4):1097-103. doi: 10.1007/s00284-010-9827-7. Epub 2010 Dec 4.
In vitro and in vivo antioxidant activity of Bifidobacterium animalis 01 isolated from

centenarians.
1
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D
Come il microbioma influenza problemat
natura psico-comportamer

LACTOBACILLUS ACIDOFILUS

|
*Lactobacillus acidophilus & un Gram—\ |
positivo, microaerofilico |
maggiormente rappresentato nelle B.'L

preparazioni probiotiche. \ .

*Si trova nel tratto gastrointestinale e |
nella mucosa orale umana; R

°Ha un effetto antiansia mediante |
una upregulation dei recettori \
periferici CB2 (ansia e depressione).

Mental-Bio-Psychological-Quantum-Entanglement (Me,Bi.Psy.Q.E®)



Conclusioni

RUOLO FONDAMENTALE DELLINFIAMMAZIONE NEL MANTENERE
ALTERAZIONI DELLASSETTO NEUROPSICHICO;

ALIMENTAZIONE
STILI DI VITA;
RIPRISTINARE/MANTENERE “DIALOGO” TRA INTESTINO E SNC;

Me.Bi.Psy.Q.E. approccio multidisciplinare;

MEDITAZIONE/RACCOGLIMENTO
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Canone in re maggiore di

Pachelbel

432 Hz
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