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Popolazione cellulare
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Non ci sono misteri...

C’e soltanto lI'insufficienza di dati o della mente.
Paul Valéry

- AMISHER®

L'uomo e l'oggetto piu misterioso
e sconcertante scoperto dalla scienza.
Angel Ganivet
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- MiStEre

Il Problema?
Trasferire 7 miliardesimi di DNA

La soluzione:
Attraverso la “riproduzione”

In che modo ?
Ammalandosi...

(la “riproduzione” é una malattia sessualmente trasmissibile)
Edward Bellamy
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a viaggiare verso l’eternita...

“Che carini! A che servono?”
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220 cm
(/ picogrammi

7 miliardesimi di un milligrammo.
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Non c’e niente di piu “vecchio”
di una “nuova” vita

Morti riemergono dal passato ...



| nostri antenati erano presenti
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| nostri antenati erano presenti

ed ognuno offriva qualcosa di sé...
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Si defini cosi non soltanto il
nostro corpo

ma anche buona porta
del nostro destino...
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Ma da chi ha preso
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Ma da chi hapreso q
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Ma da chi ha preso ?
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Telomere length and dynamics
in a wild longitudinal study.
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La gallina e un espediente al quale
I"uovo ricorre per fare un altro uovo

Samuel Butler
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tain multitudes...”

Walt Whitman
Song of Myself
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Claretta e Benito
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Geck Pet al
Symptotic detection of chimerism: Y does it matter?
Chimerism. 2013 Oct-Dec;4(4):144-6
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Fetal portion of placenta
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Seconda gravidanza

EMI?-E'eg(uto materno

Kamper-Jgrgensen M et al.
Male microchimerism and survival among women.
Int J Epidemiol. 2014 Feb;43(1):168-73.
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Passaggio trans-placentare



© Migrazione

Stem Cell Rev. 2018 Oct;14(5):632-641.
Incognito: Are Microchimeric Fetal Stem Cells

that Cross Placental Barrier Real Emissaries of Peace?
Cismaru CA et al.
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Amniotic fluid stem cells
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During pregnancy, mobilized pluripotent fetal
stem cells of yet unidentified in vivo significance
float in the amniotic fluid

Circulating fetal cel . Fetal stem cells

We argue that circulating fetal cells and the pluripotent
amniotic fluid cells might share a common origin.
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I Il Microchimerismo .
()’MQTER@ e in relazione alla

gravidanza ?

Dove migrano le
cellule fetali ?
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donne decedute durante la
gravidanza o entro 1 mese dalla
nascita di un figlio.

l Donne decedute

donne non gravide che avevano
gia avuto un figlio

-
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Donne decedute

e: 135 Y

Cuore: 40 Y

per milione di nuclei segnati situ cromosoma

Y

ibridazione in
situ cromosoma

Nuclei cromosomiali positivi - ibridazione in
Y

Durante la gravidanza
si realizza un aumento
delle cellule chimeriche
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Il Microchimerismo .
e in relazione alla

gravidanza ?

Dove migrano le
cellule fetali ?


http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwib2MWuoZDhAhWK6qQKHa-JDlEQjRx6BAgBEAU&url=http%3A%2F%2Fwww.advancedclinic.it%2Fosteopatia-e-gravidanza%2F&psig=AOvVaw3uVKfBYjG_q7127S77ldNW&ust=1553155356984607
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjMiYG52p3hAhVD2KQKHcVOAY0QjRx6BAgBEAU&url=http%3A%2F%2Fsimpleicon.com%2Farrows.html&psig=AOvVaw3BLQsIn_YaVq5BgPlZ5Z2x&ust=1553617460249306
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwijxpLE3p3hAhUKsKQKHYzCDU8QjRx6BAgBEAU&url=https%3A%2F%2Fwww.lumc.nl%2Fover-het-lumc%2Fcontact%2F%3Fsetlanguage%3DEnglish%26setcountry%3Den&psig=AOvVaw2vpltJ7w4XSpt8dGIBx0N8&ust=1553618549952871
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiwlZuX4Z3hAhXG16QKHavyBBEQjRx6BAgBEAU&url=%2Furl%3Fsa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttps%253A%252F%252Fglobal.oup.com%252Facademic%252Fproduct%252Fmolecular-human-reproduction-14602407%26psig%3DAOvVaw3wzSsv402b_-gfzJkXSLmt%26ust%3D1553619243150527&psig=AOvVaw3wzSsv402b_-gfzJkXSLmt&ust=1553619243150527

Gammill HS et al.

Department of Obstetrics Gynecology
Department of Pediatrics
Seattle Children's Hospital

Mitere |1 | INFLUENCER

Cosa puo interferire con la
migrazione delle cellule fetali ?
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microchimerism are influenced by:

and other factors...
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Identificazione di cellule fetali “presunte maschili”
in cicatrici CS materne guarite dopo la gravidanza
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Presumibilmente in risposta a “segnali” prodotti da lesioni cutanee le cellule
fetali migrano nell’area lesionata ed intervengono nella riparazione .

























XY-FISH (fluorescence in situ hybridization)

fluorescence in situ hybridization

XY-FISH
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Maternal microchimerism levels were increased in patients
who had open fetal surgery compared with controls

Post natal
repair

Healthy controls
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Patients who had fetal intervention at the time of delivery did
not demonstrate increased microchimerism
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Increased maternal microchimerism

after open fetal surgery.
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MICROCHIMERISMO & Latte

Una relazione intrigante
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MICROCHIMERISM

A lesser known phenomenon in which the fetuses send out
cells, thought to help strengthen mothers' immune systems.
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Attraverso il “sistema” delle
VESCICOLE TRANSFER (EV)
extracellulari



https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjA7u610e7gAhXK_aQKHRg6BTwQjRx6BAgBEAU&url=https%3A%2F%2Fki.se%2Fen%2Fstaff%2Fdownload-karolinska-institutets-logo&psig=AOvVaw0pftjA_D_n3BxYLJWMoldw&ust=1552000076749358
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjA89fh2qrgAhVOXRoKHWjwDiMQjRx6BAgBEAU&url=https%3A%2F%2Fpixabay.com%2Fit%2Fpericolo-avviso-segni-triangolo-34250%2F&psig=AOvVaw1ld032OFVAldZwmglJnGG-&ust=1549666234398301
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwik0pvlpK3gAhUMzYUKHc5iBtMQjRx6BAgBEAU&url=https%3A%2F%2Ftranslational-medicine.biomedcentral.com%2F&psig=AOvVaw1FBNa6t4BuOYtvk_QYsBw9&ust=1549754824137882

Extracellular
space

(o)

Exosome

EXOSOMA



https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwib1sSd0KrgAhULrxoKHUQSAwAQjRx6BAgBEAU&url=https%3A%2F%2Fwww.bimbisaniebelli.it%2Fbambino%2Falimentazione%2Fquando-si-puo-dare-il-latte-vaccino-al-bambino-50860&psig=AOvVaw0QkwG1rt-2dkKyTWEhjwRo&ust=1549663381883324
















EXOSOMA

3

-

VEILES
Epigenetici


https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwixndHupKrgAhVLx4UKHZv9DkEQjRx6BAgBEAU&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FTGF_beta_1&psig=AOvVaw1Jnmssac7DiwEHh0nwrYP9&ust=1549651768991681
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiSyI7WsrHWAhVEVhoKHYN2CUcQjRwIBw&url=http%3A%2F%2Fwww.sciwriteglobal.com%2Findex.php%2Fwelcome%2Fscientific_db&psig=AFQjCNFWJm-zwDww0dF0niBgB-iODz1hDA&ust=1505915519907268
https://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjm15D2oKrgAhWIxYUKHVGICcIQjRx6BAgBEAU&url=https%3A%2F%2Fcancer.sanger.ac.uk%2Fcosmic%2Fgene%2Fanalysis%3Fln%3DFOXP3&psig=AOvVaw2GtXZFmfwO6yzqSOOOq6Er&ust=1549650658497770
























Gli EV intervengono nella
regolazione delle risposte
immunitarie e regolano
I'adattamento materno-
metabolico alla gestazione

Sono
dimostrabili
nella
circolazione
materna
dalla sesta
settimane.

Aunentano nelle gravidanze \plicate
(preeclampsia e nel diabete mellito gestazioRal€)
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Milk's Role as an Epigenetic Regulator

in Health and Disease
Melnik BC

Il latte e il principale modulatore epigenetico
dell'espressione genica un vero e proprio
"sistema dopante” nello sviluppo dei
mammiferi.

' J

L’allatamento al seno attraverso

il trasferimento di miRNA

fornisce i segnali appropriati per un'adeguata
programmazione epigenetica del neonato.
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Il consumo di latte promuove o aggrava
|“ acne vulgaris

Alcuni esosomi del latte inducono
I'obesita, il il e
numerose le malattie neurodegenerative

Il consumo di latte e prodotti lattiero-
caseari aumenta il rischio di fratture ossee
nelle persone di eta avanzata

E’ dimostrata una correlazione significativa
tra la dose di consumo di latte e il rischio di
mortalita
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Recent epidemiological research, especially of the
Harvard group around Walter Willett provided strong
evidence that dairy food and
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Feskanich D, Bischoff-Ferrari HA, Frazier AL, Willett WC.

Milk consumption during teenage years and risk of hip fractures in older adults.
JAMA Pediatr. 2014 Jan;168(1):54-60.

Feskanich D, Meyer HE, Fung TT, Bischoff-Ferrari HA, Willett WC.

Milk and other dairy foods and risk of hip fracture in men and women.
Osteoporos Int. 2018 Feb;29(2):385-396.

Fung TT, Meyer HE, Willett WC, Feskanich D.

Protein intake and risk of hip fractures in postmenopausal women and men age 50 and older.
Osteoporos Int. 2017 Apr;28(4):1401-1411.

Karl Michaelsson of the Karolinska Institute showed a
significant correlation between the dose of

Michaélsson K ET AL..

Milk intake and risk of mortality and fractures in women and men: cohort studies.
BMJ. 2014 Oct 28;349:g6015.



Physiological miRNA transfer

Breastfeeding

Persistent miRNA transfer

Cow milk consumption

Persistent + increased
miRNA transfer

- Milk of dairy cows increased
in lactation performance

Disturbed postnatal epigenetic programming
> Increased risk for diseases of civilization

Appropriate postnatal epigenetic programming
> Reduced risk for diseases of civilization

Persistent epigenomic disturbances
> |ncreased risk for diseases of civilization

B\

Persistent + increased epigenomic distubances
> Exaggerated risk for diseases of civilization
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Exosomes of pasteurized milk:
potential pathogens of Western diseases.
Melnik BC & Schmitz G.

Department of Dermatology,
Environmental Medicine and Health Theory,
University of Osnabrtick, Osnabriick, Germany.

Institute for Clinical Chemistry and Laboratory Medicine,
University Hospital Regensburg, University of Regensburg,
PMID: 30602375

Exosomes of pasteurized milk
may represent new pathogens
that should not reach the human food chain.
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La pastorizzazione del latte vaccino protegge le
vitamine termolabili e altri composti organici

Tuttavia, le prove epidemiologiche e traslazionali
presentate in questa revisione indicano che

|‘assunzione prolungata di esosomi attraverso il
latte pastorizzato puo portare un rischio per
malattie croniche

N - - > s
S ——

Non altera gli esosomi bioattivi/ biodisponibili
e le vescicole extracellulari di 40-120 nm
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cellule T regolatorie (Tregs)

ALLENEN
prevention

ncuctio)
CDha induction

Questo meccanismo previene lo sviluppo di allergie
durante l'allattamento o il consumo di latte crudo
durante la prima infanzia
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I miR-21 e miR-148a sono promotori della
adipogenesi

_ STAMINALE

ADIPQOCITA
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Il mir-148a mantiene il "cervello affamato" B
per aumentare |'assunzione di latte durante il .
periodo dell'allattamento al seno ;
e s 2 2
,/ y y\t A
Colecistochinina
DUODENO

Il consumo di latte vaccino pastorizzato puo mantenere
uno stato di iperfagia che promuove |'obesita
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Insulin responding peripheral cell
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Il miR29b promuove
I"insorgenza del
DIABETE tipo 2

Insulin producing beta-cell
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miR-148a stimola la
differenziazione

ABCB1
ATP Binding Cassette Subfamily B

La soppressione mediata da miR-148a del ABCA1
attenua il trasporto inverso di colesterolo e quindi
promuove |'accumulo di lipidi nei macrofagi.
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Nat Rev Immunol. 2017 Aug;17(8):483-494.
Immunological implications

of pregnancy-induced microchimerism.

Kinder JM et al.

- Division of Infectious Disease, Cincinnati Children's Hospital & Perinatal Institute. USA.
-Laboratory for Experimental Feto-Maternal Medicine,
- Department of Obstetrics and Prenatal Medicine, University Medical Center Hamburg-Eppendorf, Germany.

Le cellule microchimiche
esprimono tratti antigenici
non ereditari e familiari
rilevanti non sono
"ricordi" casuali della
gravidanza

grazie ad un MICROCHIOMA

VIIEROCHIOMA

sono intenzionalmente
mantenute nelle madri e
nella loro prole per
promuovere l'idoneita
genetica migliorando
I'esito delle future
gravidanze

biologicamente attivo formato da
cellule geneticamente estranee.
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A role for microchimerism in obesity and evolution?

HYPOTHESES AND IDEAS
Schnitzler M
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Bioessays. 2015 Oct;37(10):1106-18.
Fetal microchimerism and maternal health: a review and

evolutionary analysis of cooperation and conflict beyond the womb.
Boddy AM et al.

-Department of Psychology, Arizona State University, Tempe, AZ, USA.
-Center for Evolution and Cancer, University of California San Francisco, San Francisco, CA, USA.
-Center for Evolution and Medicine, The Biodesign Institute, Arizona State University, USA.
-School of Life Sciences, Arizona State University, Tempe, AZ, USA.

Salute emotiva e materna
Migliorano la produzione di latte
Funzione tiroidea

Malattia autoimmune

Guarigione delle ferite

Prevenzione neoplasie


https://it.pngtree.com/freepng/womens-day-decorative-elements_2386967.html

J Clin Endocrinol Metab. 2012 May;97(5):1452-61.

Microchimerism and endocrine disorders.
Fugazzola L et al.

Department of Medical Sciences, University of Milan,
Istituto di Ricovero e Cura a Carattere Scientifico Ca' Granda, Milan, Italy.
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 |s fetal microchimerism beneficial for the fetus or

--w the mother

o 5, bt

Eur J Obstet Gynecol Reprod Biol. 2011 Oct;158(2):148-52.
Fetal microchimerism:

benevolence or malevolence for the mother?
Boyon C(1)

,,,,, Candide
V?ltélre Il dubbio non & piacevole, ma la certezza e
. ridicola
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Cellule che viaggiano nel tempo...
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PLoS One. 2011;6(8):e24101.
Pregnancy, microchimerism,

and the maternal grandmother.
Gammill HS et al.

Division of Clinical Research, Fred Hutchinson Cancer Research Center
Seattle, Washington, United States of America.
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PCR real time

Followed
longitudinally

Il trasferimento del microchioma delle nonne e rilevabile durante
una gravidanza “normale” e diminuisce in preeclampsia e rappresenta
un marker di un sano adattamento materno alla gravidanza.
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We are all born as microchimera.
Dierselhuis M et al.

Department of Pediatrics, Leiden University Medical

The Netherlands. ((\'\C(

Il passaggio tran-materno delle cellule
dai fratelli maggiori € una possibile fonte di

Microchimerismo non fetale
nelle donne nullipare
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Microchimerism in the human brain:

more questions than answers.

Chan Wfet al.
Department of Biochemistry, University of Alberta, Edmonton, AB Canada.
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Se non riesci a ricordare dove hai messo le
chiavi, non pensare subito all'Alzheimer.
Inizia invece a preoccuparti se non riesci a
ricordare a cosa servono le chiavi.”

Rita levi Montalcini

Una cosa buona dell'Alzheimer...

incontri ogni giorno gente nuova.
Woody Allen
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qguelli che anche il bambino piu piccolo

riesce ad usare
vengono chiamati nonni.
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Vi ringraziamo per |'attenzione

- W

che avete dedicato a nostro nonno
Giulia e Jozio
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