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* Microbial body is ten time cellular body
il 60% del codice DNA dei

moscerini della frutta e degli

esseri umani e identico

o «—1 Cellular body:10%:

23000 genetic units

o Microbial body:1014

4 Million genetic units

“Surprisingly, each of us can be identified by the DNA of our gut microbes”.

George Weinstock, Genoma Institute, Washington University

* |t compensates for our genetic damage

* |tis able to repair our DNA

* Itis able to modify our genetic expression



Nobel per la Chimica 2015 a Tomas Lindahl, Paul Modrich e Aziz Sancar per aver scoperto i processi
riparativi del DNA.

 |a struttura del DNA e intrinsecamente molto fragile: a 37 °C circa 18 000 basi azotate al giorno sono perse da ogni

cellula.

DANNI AMBIETALI:
* Le radiazioni ultraviolette producono sul DNA una distorsione della doppia elica.
* Radiazioni ionizzanti possono provocare rotture del legame fosfodiesterico su uno o entrambi i

filamenti del DNA.

* Composti chimici utilizzati in lavorazioni industriali, presenti nel fumo di sigaretta o anche in

componenti della nostra dieta quotidiana, possono causare lesioni e danni sul DNA.

e pil 0 meno 10"%! possibilita di errore al giorno!!

* senza i meccanismi riparativi il nostro codice genetico sarebbe in balia delle mutazioni

provocate dall’ambiente .

DNA spazzatura: il 72,5% del DNA non é utilizzato. E materiale per la riparazione?



Physiological functions, i.e.:

* Blood Pressure (vang 1, Zubcevic J. Gut-Brain Axis in Regulation of Blood

Microbial body controls:

AR Pressure. Front Physiol, 2017 Oct 25;8:845).

Y bile acids by the gut microbiota. Pathogens. 2013 Dec 30;3(1):14-24.)

\ o
y | * Heart functions (uedde M, inkler T, Heinsen FA, Ruhlemann MC, Soehimann
ME, Bajrovic A, Lieb W, Franke A, Ott SJ, Frey N. Heart failure is associated with depletion of
coreintestinal microbiota. ESC Heart Fail. 2017 Aug;4(3):282-290)

J
I l.‘ ‘ * Neuroendocrine system (rarziA, Frohlich EE, Holzer P. Gut Microbiota and
the Neuroendocrine System. Neurotherapeutics. 2018 Jan;15(1):5-22)

A | i S (Jiang§, Xie S, Lv D, Wang P, He H, Zhang T, Zhou Y, Lin

Kidney functions pianes, xies, LvD, Wang p, He H, znang T, Zhou ¥, Lin @
Zhou H, Jiang J.Nie J, Hou F, Chen Y. Alteration of the gut microbiota in Chinese population.
with chronic kidney disease. Sci Rep. 2017 Jun 6;7(1):287)0

CONTROLLA

RISULTA

ALTERATO

Altered Microbiota in:

Parkinson’s: ian v, vang X, Xu's, Wu C, Song Y, Qin N, Chen S, Xiao Q. Alteration of

the fecal microbiota in Chinese patients with Parkinson's disease. Brain Behav Immun.2018
Mar 2. pii: S0889-1591(18)30028-X.

2018 Jan;24(1):64-68).

Autism (campion D, Ponzo P, Alessandria C, Saracco GM, Balzola F. Role of microbiota

in the autism spectrum disorders. Minerva Gastroenterol Dietol. 2018 Mar 30.)

1;5(4):544-519




Intestinal Microbiota:
A moderator in health and diseases.

4573 articles on pubmed

o> |-
e

Ago della bilancia tra salute e malattia.

Feng Q, Chen W-D and Wang Y-D (2018) Gut Microbiota: An Integral Moderator in Health and
Disease. Front. Microbiol. 9:151



THE GUT ECOSYSTEM

Pathogens

Microbiota
« status

* Bifidobacteria
ition)
y, pregnancy and menopause
(alte ud composition/activity)

Adult = 1000 species

(acquired by age 3)
Weaning ~ 700 species
(6 mo-1 yr)

Antibiotic 3 — m 121
enhanced

susceptibility Microbiot
o) to infant
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* Delivery
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Disease
sisolquig

* Antibiotics
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Hormone > Targets:
(GLP-1) 2 * Immune system
signaling ® i 3 * Endocannabinoids
* Hormones
* Bile acids
* SCFAs
o * Biogenic amines

--------- » Xenometabolites

Age-re
dec

Il risultato finale dipende da un intimo colloquio...

.. Gut microecological

imbalance caused by various
biogenic and abiogenic agents
and factors can produce different
epigenetic abnormalities and the
onset and progression of metabolic
diseases associated ...

Bacteria

Enviroment

Shenderov BA et al: Gut indigenous microbiota and Epigenetics. Microbial Ecology in Health & Disease 2012, 23: 17195 -



Malattia Salute

Bacteria

Enviroment




Controlla (anche) la risposta inflammatoria:
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Utilizzata anche per riparare i tessuti



Inflammatory cascade: Cytokine response

IL-6

Anti-inflammatory.

Pro- and anti-inflammatory
Modulate from APR to CPR

APR: Acute Phase Reaction
CPR. Chronic Phase Reaction

Plasma concentration

Time after LPS

* The Pro-Inflammatory Cytokines produce necrosis

* The Anti-infllammatory Cytokines rebuild tissues

In CNS:
» The Pro-inflammatory cytokines inhibit synaptogensis and neurogenesis,

» The Anti-inflammatory cytokines restart Synpatogenesis and neurogenesis processes

Andreasen AS, Krabbe KS, Krogh-Madsen R, Taudorf S, Pedersen BK, Mgller K. Human Endotoxemia as a model of systemic
inflammation. Curr Med Chem. 2008;15(17):1697-705.



: Capaci a Incapaci a
Demoliscono RICOSTRUIRE RICOSTRUIRE

Infiammazione cronica:

CHRONIC
INFLAMMATION

ACUTE
INFLAMMATION

e (Capaci a demolire

IL-11

-1z

* |ncapaci a ricostruire

TNF-a

Eotaxin

La madre di tutte le patologie

GM-CSF

FIGURE 1: Cytokines involved in acute and chronic inflammatory responses.

In Chronic Inflammation are produced different anti-inflammatory cytokines: unable to rebuilt
tissues, unble to restart synaptogenesis and neurogenesis processes in CNS

Stig Bengmark, Acute and ““chronic’’ phase reaction - a mother of disease.
Clinical Nutrition (2004) 23, 1256-1266




Epilepsy Research (2010) 89, 3442

* Chronic Inflammation is able to migrate from

intestine to other tissues.

journal homepage: www.elsevier.com/locata/epilepsyres

Contributions of peripheral inflammation to seizure o o
susceptibility: Cytokines and brain excitability * |t start to repair tissues but it is able only to

Kiarash Riazi*, Michael A. Galic, Quentin J. Pittman

demolish them, not to rebuild them.

' * In the brain it is able to disconnect bad

P function neurons, but it is unable to
lung
pwm substitute them with good function neurons

(synaptogenesis) or to realize new neurons
Figure 1: Schematic diagram of the mucous membranes of the body

and surfaces with which they are in contact 1
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Figure 1 Schematic representation of the hypothetical cascade of events through which peripheral inflammation results in
increased seizure susceptibility. Activation of a peripheral immune response, either by colitis or LPS, leads to increased cytokine
signalling through neurcnal or humoral routes triggering an inflammatory response within the CNS. This mirrored inflammation is
likely mediated by cytokines (TNFa), along with interactions between leukocytes and glial cells across the blood—brain barrier.
The culmination of an activated immune response within the brain may result in changes in neuronal excitability and ultimately a
pro-convulsive tendency. BBB, blood—brain barrier; CVO, circumventricular organ; CYT, cytokine.

FIGURE 1: Cytokines involved in acute and chronic inflammatory responses.



arecoline Brain

7

- The amount of gastric ulcers depend in a
dose-dependent manner on the amount of

epileptogenic agent injected i.c.v.

Gut

Hung CR, Cheng JT, Shih CS. Gastric mucosal damage induced by
arecoline seizure in rats. Life Sci. 2000 May 5; 66 (24): 2337-49.

A.Vezzani (Mario Negri): L'inflammazione cerebrale e la causa fisiopatogentica dell’epilessia.

La quantita di ulcere gastriche prodotte da alcool,

dipendono in modo dose dipendente dalla quantita di

agente epilettogeno iniettata nel cervello

Al b N —

Alcool

0 2 4 6 8 10 0 2 4 6 8 10

ACL doses ( mg/kg , i.c.v.)

Ulcere

v’ piu dose nel cervello (icv)
v piu crisi epilettiche

v piu ulcere gastriche




3 days after TBI collapses the intestinal membrane

Before TBI

DANNI ANATOMICI

3 days After TBI

Brain

Una infiammazione cronica rallenta la velocita di formazione delle Tls

Hang Ch et al, Intestinal mucosa structure after TBI. World J Gastroenterol 2003,9 (12) 2776-2781

Gut




lI-6 Insiste nel chiamare le corrette citochine anti-infiammatorie,
se e elevata significa che non sono prodotte

Produce danni neuroanatomici

Plasma concentration

Time after LPS

IL-6 _elevation in the brain is involved in the mediation of autism-like behaviors through

impairments of neuroanatomical structures and neuronal plasticity

Wei H, Alberts I, Li X. Brain IL-6 and autism. Neuroscience. 2013 Nov 12;252:320-5.

Brain

Gut

Danni di struttura come quelli provocati nell’intestino da trauma cranico




L'INFIAMMAZIONE CRONICA DANNEGGIA | TESSUTI

Tessuto muscolare:

- Nei topi (MCP-1 -,-), privati del gene che codifica una citochina, si ha una minore rigenerazione tissutale
dopo trauma muscolare.

Shireman PK, Contreras-Shannon V, Ochoa O, Karia BP, Michalek JE, McManus LM. MCP-1 deficiency causes altered inflammation with impaired skeletal muscle regeneration. J Leukoc
Biol. 2007 Mar;81(3):775-85.

Tessuto cerebrale:

- IL-6 inibisce neurogenesi ne"lippocampo L'inflammazione cronica inibisce neurogenesil...

Monje M, Toda H, Palmer T (2003) Inflammatory blockade restores adult hippocampal neurogenesis. Science 302:1760-1765

e . . . Linflammazione cronica fattore di rischio ...
- Elevate Il-1, IL-6 come fattore di rischio patologie mentali e neurologiche.

Zubarev OE, Klimenko VM. [Elevation of proinflammatory cytokines level at early age as the risk factor of neurological and mental pathology development]. Ross Fiziol Zh Im | M Sechenova. 2011
Oct;97(10):1048-59.

- IL-6: meccanismo patogenetico autismo. l’infiammazione cronica patogenetica dell’autismo...
Wei H, Alberts I, Li X. Brain IL-6 and autism. Neuroscience. 2013 Nov 12;252:320-5.

IL-6 elevation in the brain is involved in the mediation of autism-like behaviors through impairments of neuroanatomical structures and

neuronal plasticity

Elevati livelli di IL-6 indicano una risposta infiammatoria cronica,

incapace e a produrre le corrette citochine anti-infiammatorie.



L'inflammazione e l'arte di riparare e rigenerare i tessuti.

L'inflammazione CRONICA e la MADRE di TUTTE le PATOLOGIE

Stig Bengmark, Acute and ““chronic’’ phase reaction - a mother of disease.
Clinical Nutrition (2004) 23, 1256-1266

E orchestrata dal microbiota:
v" Microbiota forte: risposta infiammatoria abile a riparare

v" Microbiota debole: risposta infiammatoria non abile a riparare

- Citochine partecipano allo sviluppo neuronale al funzionamento cerebrale.
Una inappropriata attivita puo produrre diversi sintomi neurologici

Goines PE, Ashwood P. Cytokine dysregulation in autism spectrum disorders (ASD): possible role of the environment. Neurotoxicol Teratol.
2013 Mar-Apr;36:67-81.



Meccanismi di morte cellulare

* Apoptosi
— Morte programmata
— Contrazione
— Corpi apoptotici

(

\_

Necrosi

— Morte accidentale
— Espansione

— Infiammazione

~

J

APOPTOSIS

RID)systems |

a bietechne brand

Products

Search keyword, molecule name, targel, catalog number, or product type

Pathways R&D Systems Quality

Home » Resources » Articles » Cytoline-related Mechanisms of Apoplosis

Cytokine-related Mechanisms of Apoptosis

17



Meccanismi di morte cellulare

4 )
* Apoptosi
— Morte programmata
— Contrazione

. Corpi apoptotici Y,

NORMAL

/\

Necrosi

— Morte accidentale
— Espansione

— Infiammazione

R®SYSTEMS ' Search keyword, molecule name, targel, catalog number, or prod type

a bietechne brand

R&D Systems Quality

Products Services Pathways Resources

Home » Resources » Articles » Cytoline-related Mechanisms of Apoplosis

Cytokine-related Mechanisms of Apoptosis

Le citochine INABILI:
* non consentono una corretta rigenerazione

cellulare. (degenerazione)



Meccanismi di morte Ce”ulare a bietechne brand

Patologie autoimmuni: (sistema immunitario impazzito?)

— Morte accidentale
— Espansione
— Inflammazione

4 )
* Apoptosi * Necrosi
— Morte programmata
— Contrazione
\. Corpi apoptotici Y,
uO-’iMiL; N
(O <))
40@> _.‘,(.'_,\,—3
L ©. 0=
r,l(‘ Do “wng)®
")‘9‘:;0 Au;‘;' %g}d@ 9)
\ /
' @ /-;.T *‘j:\
& ‘£ & e P

RID systems

Products Services Pathways Resources R&D Systems Quality

Home » Resources » Articles » Cytokine-related Mechanisms of Apoplosis

Cytokine-related Mechanisms of Apoptosis

Le citochine INABILI:

* non consentono una corretta rigenerazione
cellulare. (degenerazione)

 Non eseguono una corretta scrematura dei
linfociti-T

* Non controllano la tolleranza dei linfociti B

Linfociti T: prodotti casualmente, eliminati il 97% per apoptosi

Linfociti B: le citochine controllano la tolleranza.

Autoanticorpi= UTILI cacciatori nella caccia di selezione nei parchi naturali



MARS-CaV-2

Le citochine riconoscono e gestlscono i nuovi virus:

Le citochine, dette interferoni, possono BLOCCARE la replicazione del virus.
9 P AW = ot W
Delayed expression of IFN-y Chemokines: CCL2, “j
! CCL7, CCL12, etc w hﬁ . — ,
Se diverse da quelle abili: smtoml da lievi a forti, flno al decesso.
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* * TNF, IFN-a/88, IL-6, lljjﬁ/ : Pulmonary epithelial cell '

Stiamo cercando molecole esogene che facciano quello che le endogene non riescono pit‘x a fare
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Ye Q Wang B, Mao J The pathogene3|s and treatment of the "Cytokine Storm'in COVID-19. J Infect. 2020;80(6):607-613.
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Cytoklnes caIIed interferons can even interrupt V|ral repllcatlon.

| i & i |
\ : InformedHealth.org [Internet]. Cologne, Germany: Institute for Quality and Efficiency in Health Care (IQWiG); 2006-. The innate and
= 1 adaptive immune systems.
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Metabolic changes during pregnancy:

Host Remodeling of the Gut Microbiome

- Same nutritional intake and Metabolic Changes during Pregnancy
- Increased energy extraction by foods: S ———
Leptin (ng/ml)’ 30.72 (+1.83) 37.58 (£2.47) 0.0008 H s
Cholesterol (mmol)f 4.76 (+0.09) 6.37 (+0.12) 1.72 x 10~ R'Cavare piu energia dal ci
Insulin (mU/Y 6.48 (+0.59) 10.92 (+0.88) 1.01 x 1072 Cibo per
Homeostatic model assessment (HOMA)' 1.35 (£0.12) 2.28 (+0.19) 1.93 x 10~7 REAL'ZZARE '- # .
Quantitative insulin sensitivity check index  0.39 (20.01) 0.35 (+0.00) 2.39 x 10~° essuti de| fet
(QuIcKi)' . . O, attraver SO
Glucose (mmol) 4.65 (0.03) 4.61 (0.05) 0.5799 C'tOChlne anti-infi
GHbA1c1 (%)’ 5.01 (+0.03) 5.23 (£0.03) 9.92 x 107'° lamm atorije.

Cell 150, 470-480, August 3, 2012 ©@2012 Elsevier Inc.

* the microbiota undergoes profound changes in T3 vs T1

inflammatory citokines

It is not due to nourish the fetus, but to realize his tissues by anti-

Houston, we have a problem!

ACUTE
INFLAMMATION

FIGURE 1: Cytokines involved in acute and /chronic inflammatory responses.

No-problems




PROGRAMMA DI MATURAZIONE FETALE

s
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il sistema nervoso comincia a inizia la il feto pud compiere apparato circolatorio
formarsi. Il cuore comincia formazione movimenti. Si completato, Lo scheletro
a prendere forma e a battere del cervello riconosce il sesso inizia a organizzarsi

|8°mese| ‘9°mese|

0

y 32N 7 5\

/. AMMETTILO,
i SIAMO
PERSI!

- - - possiede gia gli il feto completa
termina la i bronchi e organi necessari la sua maturazione
maturazione del i polmoni sono per vivere fuori

La forza del microbiota della mamma determina la capacita di seguire le fasi dello sviluppo fetale

La forza del microbiota del neonato determina la capacita di seguire le fasi dello sviluppo post-natale

PROGRAMMA DI MATURAZIONE POST-NATALE

é’m‘mﬁ'& p;



PROGRAMMA DI MATURAZIONE FETALE
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il sistema nervoso comincia a inizia la il feto puo compiere apparato circolatorio
formarsi. Il cuore comincia formazione movimenti. Si completato. Lo scheletro
a prendere forma e a battere del cervello riconosce il sesso inizia a organizzarsi

[snee] [5mee]

AMMETTILO,
Cl siAmo
PERSI!

: - = possiede gia gli il feto completa
termina la i bronchi e organi necessari la sua maturazione
maturazione del i polmoni sono per vivere fuori

the neonatologist, and then the pediatric neurologist, must know the entire clinical history of the child.

Non ci possono essere protocolli comuni di svezzamento, terapeutici e vaccinali.

PROGRAMMA DI MATURAZIONE POST-NATALE o o _
Indici di fattori di rischio:

* Parti podalici
* Parti prematuri

* Aborti spontanei
* Precedenti Infertilita



Il corpo microbico si evolve nei primi 1000 giorni di vita, aumenta la biodiversita dei ceppi
Tende a diventare simile a quello della mamma a T1, non a T3, ossia a quello «forte»,se fosse stato

debole, la mamma sarebbe stata infertile.

Con parto cesareo e troppo medicalizzato possiamo impedirlo

Biodiversita del microbiota 9
della mammaaT1l = Mother

)
-
-
e
-
—
-
-
-
e
-
-

195 . R?=0.5 o
-

Phylogenetic Diversity (PD)

1 Meconium

0
0 100 200 300 400 500 600 700 800 900

Days

Fig. 1. Bacterial PD of the infant gut microbiota over time. PD provides a measure of the diversity within a community based on the extent of the 165 rRNA
phylogenetic tree that is represented by that community. Symbols are fecal samples. The mother’s fecal sample, collected at day 3, is denoted as a filled square.

Koenig et al. PNAS | March 15,2011 | vol. 108 | suppl. 1 | 4579



Non e sempre positivo assomigliare alla mamma. Dipende...
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Jeremy E. Koenig et al. Succession of microbial consortia in the developing infant gut microbiome Proceedings of the National Academy of
Sciences Mar 2011, 108 (Supplement 1) 4578-4585;
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Phylogenetic Diversity (FPD)

Piu FORTE

Piu DEBOLE

Lo svezzamento e come andare in palestra,

il cibo, sempre piu complesso, rinforza il microbiota.

W 30 4 50 60 700 0 90

Days

adulto



Invecchiando si torna bambini.  Si riduce la biodiversita dei ceppi batterici.

“ Vulnerabilita Fragilita
» Mather

§

1

Phylogenetic Diversity (FPD)

1" Meconium

>

0

0 100 20 30 40 500 60 70 &0 90 adulto anziano

Days

Mariat D, Firmesse O, Levenez F, Guimardes V, Sokol H, Doré J, Corthier G, Furet JP. The Firmicutes/Bacteroidetes ratio of the human microbiota changes with age. BMC Microbiol. 2009
Jun 9;9:123



Alla bassa biodiversita dei ceppi corrisponde una risposta infiammatoria cronica.

Quando iniziamo ad invecchiare?

* Vulnerabilita
» Mother

Fragilita

§

ACUTE
INFLAMMATION

CHRONIC
INFLAMMATION

FIGURE 1: Cytokines involved in acute and chronic inflammatory responses.

low-grade
chronic inflammation \
+IL-6

1 TNF-a
| immune response

Voo
|

1 Mecorium

Phylogenetic Diversity (FPD)

0
0 100 200 30 40 50 600 700 &0 %0

D&)’S A. Di Sabatino et al. / Digestive and Liver Disease xxx (2018) xxx—xxx



Ridotta diversita dei ceppi batterici= ridotta capacita a:

ACUTE
INFLAMMATION

CHRONIC
INFLAMMATION

* riparare i danni, rigenerare i tessuti,

 scremare linfociti T, a controllare la tolleranza dei linfociti B

controllare funzionamento organi, i parametri vitali,

FIGURE 1: Cytokines involved in acute and chronic inflammatory responses.

gestire nuovi virus,

riparare il DNA.
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Le recenti acquisizioni sul microbiota modificano anche concetti della nutrizione.

-y Diete espresse in
Caloria alimentare= calore emessodalg P

X% Proteine, y% Carboidrati, z% Grassi

di cibo quando bruciato.

Proteine

Carboidrati

BAD
BAD

All’i i i
Interno di ogni classe, cibi facili, difficili, utili .11



Recettori del gusto in tutto il digerente, non solo sulla lingua.

T1R3 receptors secrete ghrelin, encouraging eating
TASTE CIRCUITS when important nutrients are available .

found throughout the body (shown in greer
L their presance is probably related to food. But in bile

g t jigestiv presance IS probably relat
ducts — that carry only b p by the body — their purpose is
more enigmatic
Lo
.
-.Q‘v"' bud
. Nasal epithebum
- L ‘-.‘
Y A
1
FA
,/v
« Stomach
Trachas o
. p ' ’
Bile duct Intestine

Ci incoraggiano a mangiare se c’e cibo “buono” (Proteine e carboidrati),

/The sweet receptor on L cells produce the gastrointestina?
incretin  hormone GLP-1, which stimulates insulin

production and sends a satiety signal to the brain

Jang,H.).etal.Proc.NatlAcad.Sci.USA104, 15069-15074 (2007).

o

Il cibo e riconosciuto in base al gusto.

Il microbiota decide cosa dobbiamo mangiare

e come trasformarlo.

ma se ingeriamo carboidrati indigeribili, questi, poi, ci danno senso di sazieta.

Margolskee, R. F. et al. Proc. Natl Acad. Sci. USA 104, 15075-15080 (2007).



Mucus

Compito principale del sistema

digerente: PROTEGGERE LAMBIENTE

dove vive il microbiota.

SCFAs:

The nutrients of
the cells of
digestive system
of all mammals

Mucin

‘?‘(JO%

\XQO;’

Protonic pumps

1 Gastric Juices, biliary salts

pH=7.0

() “good” Bacteria

‘ “Bad” Bacteria

pH=8.2



Un ambiente confortevole permette una elevata diversita
filogenetica dei ceppi batterici:

* Per mantenerlo le cellule del sistema digerente devono essere:

* nutrite: grassi saturi e/o SCFAs (burro)
* il sistema digerente deve essere stimolato con il cibo.

e Per ripristinarlo puo essere utile stimolarlo con la stessa sieroproteina che,

nel colostro, ha il compito di attivarlo: ’Alfa-lattoalbumina (*)

(*) Scelta in base alla sua capacita di aumentare la sintesi cerebrale di serotonina.

Choi et al. Dimostrano che assunzioni orali aumentano da 3 a 5 volte la velocita di sintesi cerebrale di

serotonina, neurotrasmettitore che controlla la SOGLIA DEL DOLORE.
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Alpha-lactalbumin in epilepsy

More than 400 animals,

Proclinieal sctivity profile of a lactoalbumin, & whey proteds rich in tryprophan, in rodent

experimental models ..
wadebs o seizures and eplepsy * GEPRO s Alpha-lactalbumin in Headache
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Esilio Peruces’, Giovambettists De Sarse™, Emilio Rawwo' . MES test » After 3 months: MoA (da 9.81+2.44 a 6.18+1.73 attachs/month)
*  WAG Rij rats » Bristol stool test: type 2 stool (from 64% to 38%)
. » The decrease in MoA correlates with decreasing in intestinal inflammation

Main results:

- Repeated daily administrations are needed s

- Itis able to control both types of seizures induced by Pilocarpine (*)
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Alpha-lactalbumin protects in a

dose-dependent manner from gastric

ulcers induced by alcool or stress

Control

Azione protettiva su
ulcere indotte da alcool

a~LA (200 mg/ke)

a=LA (1000 mg/kg) ‘t‘"

gf
i.

CTR 10 50 200 1000
alfa-lattoalbumina (mg/Kg)

Fig. 4. Reprosentative lmages of Ethasolinduced Gasirk Inju.
Ty

Biosci. Biotechnol. Biochem., 65 (5), 1104-1111, 2001
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New Biological Function of Bovine a-Lactalbumin: Protective Effect
against Ethanol- and Stress-induced Gastric Mucosal Injury in Rats

Hiroshi Matsumoto,' Yukiko SHiMokawa, Yoshihiko UsHipa, Tomohiro Toipa,
and Hirotoshi HAYASAWA

Biochemical Research Laboratory, Morinaga Milk Industry Co. Ltd., Zama, Kanagawa 228-8583, Japan




- The amount of gastric ulcers depend in a
dose-dependent manner on the amount of

epileptogenic agent injected i.c.v.

Hung CR, Cheng JT, Shih CS. Gastric mucosal damage induced by
arecoline seizure in rats,. Life Sci. 2000 May 5; 66 (24): 2337-49.
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Intestinal inflammation increases
convulsant activity and reduces
Anticonvulsant activity in all groups

ntiepileptic drug effi in
Received: 3 December 2018 ant P ept cd Y9 e cacyina and for all drugs will be evaluated as
pecepied: 14 Augner 2019 mouse model ofepllepsy previously reported for ALAC in the
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Experimental colitis will be induced in mice BALB/c by Dextran Sulfate Sodium (DSS)

Experimental test drugs will be administered as follows:

e ALAC (375 mg/kg)
* Valproic Acid (600 mg/kg) INIZIO DSS
e Sodium Butyrate (100 mg/kg) l, SACRIFICIO
* Mesalazine (15mg/kg) 0 3 6 9 12 14
Time (days) ‘||||||||||||||
INIZIO FINE DSS TRATITFIEII\E/IENTI

TRATTAMENTI



Intestinal inflammation increases convulsant activity and reduces antiepileptic drug

efficacy in a mouse model of epilepsy.

De Caro C, Leo A, Nesci V, Ghelardini C, di Cesare Mannelli L, Striano P, Avagliano C, Calignano A, Mainardi P, Constanti A, Citraro R,
De Sarro G, Russo E. Intestinal inflammation increases convulsant activity and reduces antiepileptic drug efficacy in a mouse model

of epilepsy. Sci Rep. 2019 Sep 27,

9(1):13983.
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British Journal of Nutrition (2019), 121, 1097-1107 doi:10.1017/50007114519000461
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Dietary a-lactalbumin alters energy balance, gut microbiota composition and
intestinal nutrient transporter expression in high-fat diet-fed mice

Serena Boscaini'*3, Raul Cabrera-Rubio?, John R. Speakman®>, Paul D. Cotter'?, John F. Cryan®? and
Kanishka N. Nilaweera®**

Modifica microbiota

(b)

NPY: Endogenous Anticonvulsant

j Alfa-lattoalbumina modifica il microbiota e stimola la

sintesi di NPY, responsabile della plasticita del SNC.
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NPY system as a potential therapeutic target in neurodegenerative diseases.
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Duarte-Neves J, Pereira de Almeida L, Cavadas C. Neuropeptide Y (NPY) as a therapeutic target for neurodegenerative diseases. Neurobiol Dis. 2016 Nov;95:210-

24. doi: 10.1016/j.nbd.2016.07.022.
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Associazione tra fibromialgia e microbiota.

9
ausa:
olaC
L i + un caso
- Microbiota alterato nei pazienti fibromialgici. E‘m/

- Curare il microbiota dei fibromialgici puo essere una nuova strategia terapeutica?

BJ A British Journal of Anaesthesia, 123 (5): 637—654 (2019)

doi: 10.1016/j.bja.2019.07.026
Advance Access Publication Date: 21 September 2019
Review Article

NPY e coinvolto nel dolore cronico

Pain regulation by gut microbiota: molecular mechanisms and
therapeutic potential

Ran Guo/, Li-Hua Chen”/, Chungen Xing** and Tong Liu®***

Diaz-delCastillo M, Woldbye DPD, Heegaard AM. Neuropeptide Y and its Involvement in Chronic Pain. Neuroscience. 2018 Sep 1;387:162-169.

Erdrich S, Hawrelak JA, Myers SP, Harnett JE. Determining the association between fibromyalgia, the gut microbiome and its biomarkers:
A systematic review. BMC Musculoskelet Disord. 2020;21(1):181. Published 2020 Mar 20. doi:10.1186/s12891-020-03201-9



Ketogenic Diet

- Alpha-lactoalbumin increases NPY 1\
“starvation”, low glucose || high fat
, intake ' ‘
- KD increases NPY | ) |
- Weinshenker D. Stafstrom CE and Rho JM eds. Humana Press. 2004 yJeptin, insuln |
- VPA increases NPY ,_ »/\
'NPY | | Tgalanin
- Cansu A, et al. Horm Res Paediatr. 2011;76(1):65-71 :
- Brill J, et al. J Neurosci. 2006 Jun 21;26(25):6813-22. . \"/

neuronal excitability,
+ seizure susceptibility

- Topiramate increases NPY (Chronically administered for 10 days)

Fig. 1. Model for the mediation of the KD’s anticonvulsant effect by NPY and galanin.

- Husum H, et al. Neuropsychopharmacology. 2003 Jul;28(7):1292-9.

Derry S, Wiffen PJ, Moore RA. Valproic acid and sodium valproate for neuropathic pain and
fibromyalgia. Cochrane Database of Systematic Reviews 2011, Issue 7. Art. No.: CD009183.

Masino SA, Ruskin DN. Ketogenic diets and pain. J Child Neurol. 2013;28(8):993-1001.

Wiffen PJ, Derry S, Lunn MP, Moore RA. Topiramate for neuropathic pain and fibromyalgia in adults.
Cochrane Database Syst Rev. 2013 Aug 30;(8):CD008314.



Ketogenic Diet

l\ ALAC | | VPA Topiramato

low glucose intake I_high fat

l

l leptin, insulin

T NPY T galanin

\/ anCn® 3

neuronal excitability
l seizure susceptibility

Weinshenker, D. (2008), The contribution of norepinephrine and orexigenic neuropeptides
to the anticonvulsant effect of the ketogenic diet. Epilepsia, 49: 104-107.



Looking towards a new medicine:

* MORE POWERFUL THAN ANY DRUGS

restore the powerful and endogenous
controller and self-repair mechanisms

Take — home message:
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Cure the microbiota to allow it to take care of you.
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