LA
EINECOLOGIA
E

L’mSTETRICIA
AL DI FUORI DELL'OSPEDALE

Fare, non fare, demandare

Milano 22-23 GIUGNO 2018




Gestione della Diabesity:
Territorio — Ospedale

Gabriele Rossi

Clinica Luigi Mangiagalli,
Milano

a S0
%3 Fondazione IRCCS Ca’ Granda $ Regione
(T e spedale Maggiore Policlinico Lombardia




Diabesity

L 'obesita e solo un preambolo per
Il diabete?
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Epidemiology/Health Services Research
ORIGINAL ARTICLE

DiaBetES CARE, VOLUME 35, ApriL 2012 ﬂf"ﬁﬁtf" :
The Hyperglycemia and Adverse A-AéﬂiiﬁiﬂﬂﬁDlabeteS Care

Pregnancy Outcome Study

Associations of GDM and obesity with pregnancy outcomes

Table 2—Relationship between maternal GDM, obesity, and outcomes

Newborn percent body
fat >90th percentilg>

Model 1 Model 11
N No. % OR 05% CI OR 05% CI

No GDM, no obesity 14,367 1,143 8.0 1.00 1.00
GDM, no obesity 2338 331 142 191 (1.67-2.18) 198 (1.73-2.27)
No GDM, obesity 1,854 233 126 1.66 (1.43-193) 165 (1.41-1.93)

v
v, ODESITY

> 768 185 24.1 3.67 (3.08438) 3.69 (3.06-4.44)
Cord C-peptide >90th

percentile”
No GDM, 110 obesity 14886 0Ol6 6.2 1.00 1.00
GDM, no obesity 2419 386 16.0 290 (2.54-330) 249 (2.17-2.85)
No GDM, obesity 1,829 201 11.0 1.80 «(1.52-2.12) 1.77 (1.49-2.11)
GDM, obesity 751 168 224 4.14 (3.43-5.00) 3.61 (2.944.42)

L'obesita indipendentemente dal diabete e
un fattore di rischio per I'esito neonatale



Weight Gain Outside the 2009 Insiate of  RCINSULINIOORNEE )

Medicine Recommendation

Kimberly K. Vesco, Mp, mpH, Andrea J. Sharma, po, smpy, Patricia M. Dietz, DrpH, MpH,
Joanne H. Rizzo, mpa, William M. Callaghan, mp, mpr, Lucinda England, mp, mser,
F. Carol Bruce, 5sn, mpr, Donald . Bachman, ys, Victor J. Stevens, pp,

and Mark C. Hornbrook, pab

’'eccessivo incremento
ponderale nelle gravide
obese e un ulteriore
fattore di rischio per la
crescita fetale eccessiva
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L'incremento dell’'obesita e epidemico
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Dorling Cartogram of Obesity in the United States (1995 to 2008)
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Dorling Cartogram of Obesity in the United States (1995 to 2008)
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Dorling Cartogram of Obesity in the United States (1995 to 2008)
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Zimmet Clinical Dinbetes and Endocrinology (2017) 3:1 L 4
DO 10.1186/540842-016-0036-3 Clinical Diabetes and

Endocrinology
Diabetes and its drivers: the largest L
epidemic in human history?
Paul Z Zimmet
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L 'epidemia colpisce
tutto il mondo

grandi civilta
e
culture isolate
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| 'obesita e indipendente
dalla razza
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Mol Biol Rep (2015) 42:790-818
DPOI 10.1007/1 1033-014-3751-2

Obesity and diabetes: from genetics to epigenetics

Ernesto Burgio * Angela Lopome * Lucia Migliore

Fig. 1 Infant and young child 20
overweight trends from 1990 to

2015, by Waorld Bank income = 15k
eroup (Adapted from WHO, §
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L'obesita sta aumentando nell'infanzia
indipendentemente dalle condizioni economiche e sociall



Sociotype, Nutrition, and Diabesity Management

L ahing

Programming™ Caloric Restriction
Fetal Origins™®

Epigenesis
Childhood Maturity
Breast Feeding * Diabesity
Bonding * Diet x Gene*
Likes/Dislikes ¢ Stress*®
Intestinal Bacteria™ « CVD
Adolesence Fertility * Cancer
Eating Disorders Mate Selection
Food Cultural Norms
Mood Body Image

Figure 2. The effects of nutrition on the sociotype during the life cycle.
*Factors involved in the pathogenesis of diabesity as discussed in the text.



Mol Biol Rep (2015) 42:799-318
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Environmentally driven epigenetic effects

Genetic makeup
(mother and fetus)

H". Effects across multiple
\ generations (obesity, T2D)

Fetal plasticity
and programming
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Meurpendocrine system
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Main fetal targets
—

_‘_,./ - Prenatal environment / Early life environment

= Mutrient deficiencies/excesses

« Obesogens
» Dxidative stress

[ Life course

| Periods of major epigenetic plasticity

Fig. 3 Importance of environmentally driven epigenetic effects during life course and consequences across generations



Siamo quello che siamo?...

Sistema Socio Sanitario

5\ Fondazione IRCCS Ca’ Granda .i. Regione
Ospedale Maggiore Policlinico Lombardia




Sistema Socio Sanitario

Fondazione IRCCS Ca’ Granda % Regione
Ospedale Maggiore Policlinico Lombardia

v'v,,', N
AT




... 0 siamo quello che subiamo?

Sistema Socio Sanitario

% Regione
Lombardia




Il ruolo dell’alimentazione
nell'induzione dell’obesita inizia
con la vita intrauterina

g;r:l;ti]c;:’mﬁe;%;ﬁ gn?;dm:nr'rlm":'.lgjr (2017) 31 ChnlcalE R(Ijac?c Erl!:ﬁSO! %ré(;

COMMENTARY Open Access

Diabetes and its drivers: the largest ®--
epidemic in human history?

Paul Z. Zimmet
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REVIEW ARTICLE Nutrition Vol. 13, No, 9, 1997

Maternal Nutrition, Fetal Nutrition, and
Disease in Later Life

DAVID J. P. BARKER, MD, PHD, FRCP

From the MRC Environmental Epidemiology Unit, University of Southampton,
Southampton General Hospital, Southampton, UK
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FIG. 1. Mortality from coronary heart disease in 8175 men born during 191 1-1930 according to weight at | ¥ of age.
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during lactation
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Milk exosomes Systemic
miRNA-148a ‘mm : i
circulation
miRNA-152 @

miRNAjEBh
miRNA-21 ®) @—v@ __.@ _..@

Intestine DNMT mRNA ——x

Upregulated gene Upregulated gene
expression via DNA CpG expression via DNA CpG
promoter demethylation promoter demethylation

Figure 1. Working model of exosomal transfer of lactation-specific miRNAs that target DNA
methyltransferases (DNMT) of the milk recipient. Mammary gland epithelial cells (MEC) secrete
DNMT-targeting miRNAs via exosomes, which are taken up by (1) intestinal epithelial cells (IEC) and
(2) vascular endothelial cells (VEC) via endocytosis; (3) Especially during the postnatal period, which is
associated with high interstinal permeability, milk exosomes may travel along IEC intercellular spaces.
After entry into the systemic circulation, milk exosomes may reduce DNA methylation of peripheral

target cells.



DNMT-
Milk exosome targeting
miRNAs

microRNA-29 | m=—==S . RISC: DNMT mRNA degradation
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MIR29 | )

MRF2  IGF1 INS  GLUTL  SREBP1  FOXP3  NR4A3
Osteogenesis RagD mTOR j Glucose Lipogenesis FoxP3 Myogenesis Lactase Adipogenesis
L ! uptake Treg- '
mTORC1 differentiation RNA mfA demethylation
| |
Translation Transcription

Figure 2. Working model of milk-mediated epigenetic regulation. Milk exosome-derived
DNMT-targeting miRNAs enhance DNA promoter demethylation of critical CpG islets involved
in the upregulation of gene expression of pivotal transcription factors (NRF2, SREBP1, FOXP3, NR4A3)
and key metabolic regulators (INS, IGF1, CAV1, GLUT1, LCT) and the RNA mPA demethylase FTO.
Milk-derived DNMT-targeting miRINAs may thus play a fundamental role in epigenetic enhancement
of transcription and translation (see list of abbreviations).



DNMT-
Milk exosome targeting

miRNAs

e RISC : DNMT mRNA degradation

9 DNA CpG demethylation

? RMA m*A demethylation

i—u.q.\,r. iqnq.‘m mRNA

Ghrelin mRNA DRD3 mRNA RUNX1T1 mRNA  Other mRNAs
Ghrelin Dopamine Short isoform Increase of FTO-dependent
receptor 3 of RUNX1T1 mRMNA transcripts, splice variants
Hyperphagia Feeding reward Adipogenesis FTO-driven transcription

Figure 3. Working model of milk-mediated epigenetic actication of fat mass- and obesity-associated
protein (FTO) expression modifying the epitranscriptome. Milk-derived DNMT-targeting miRNAs
reduce methylation critical DNA CpG islets thereby increasing FTO gene expression. The RNA
mPA demethylase FTO erases m®A marks on mRNAs, thereby enhancing FTDdependent mRENA
transcription and mRNA splice variant production such as adipogenic short form of RNXI1T1L.
The mRNAs of ghrelin and dopamine receptor 3 (DRD3) are targets of FTO-mediated upregulation.
Resulting hyperphagia and feeding rewards support milk intake for infant growth requirements.
Via epigenetic upregulation of FTO expression milk regulates the m® A-controlled epitranscriptome.
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Influenza del tessuto adiposo
viscerale sul metabolismo

Portal Vein

Omental Fat

TESSUTO ADIPOSO VISCERALE
AAcidi Grassi liberi

ACitochine pro-inflammatorie
ARecettori B adrenergici
AInsulino resistenza



Tessuto adiposo e inflammazione

Un accumulo eccessivo di tessuto adiposo
viscerale favorisce una condizione cronica di
iInflammazione del tessuto stesso con
conseguente sviluppo di insulinoresistenza




Inflammazione, Stress e Diabete

Immunosuppression
susceptibility 1o
infection Normal immune
function

Malnutrition Immunoactivation,
Optimal succeptibility to
nutrition inflammatory disease

Overnutntion

Il tessuto adiposo € un organo complesso suscettibile
ad alterazioni metaboliche ed immunologiche

Inflammation, stress, and diabetes.
Wellen, Kathryn; Hotamisligil, Gokhan

Journal of Clinical Investigation. 115(5):1111-1119, May 2005. J c I )
The Journal of Clinical Investigation




Inflammazione, Stress e Diabete

Macrophage

e

Metabolic
response

Inflammation, stress, and diabetes.
Wellen, Kathryn; Hotamisligil, Gokhan

Journal of Clinical Investigation. 115(5):1111-1119, May 2005.

JC' The Journal of Clinical Investigation




Fetal Diagnosis
"“'H“\['ﬂl\“ Fetal Diagn Ther 2018;43:143-147 fecelved: September 5, 2016

; 0004 Arcepted after revision: April 21,2017
el TS Published onling: June 17, 2017

Maternal Subcutaneous and Visceral Adipose
Ultrasound Thickness in Women with Gestational
Diabetes Mellitus at 24-28 Weeks’ Gestation

Francesco D’Ambrosi® Francesca Crovetto® Enrico Colosi® Isabella Fabietti®
Floriana Carbone?® Beatrice Tassis? Silvia Motta? Alessandro Bulfoni®

Luigi Fedele® Gabriele Rossi® Nicola Persico®
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Fig. 1. Images showing the correct place-
ment of the ultrasound transducer on the
maternal abdomen (a) and the measure-
ment of subcutaneous and visceral adipose
thickness (b).
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Fig. 1. Images showing the correct place-
ment of the ultrasound transducer on the
maternal abdomen (a) and the measure-
ment of subcutaneous and visceral adipose
thickness (b).
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Il tessuto adiposo viscerale € significativamente
aumentato nelle pazienti che sviluppano

diabete gestazionale
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Nature. 2014 June 5; 510(7503): 92-101. do1:10.1038/nature13479.

Novel Pro-Resolving Lipid Mediators in Inflammation Are Leads
for Resolution Physiology

Charles N. Serhan
Center for Expenimental Therapeutics and Reperfusion Injury, Department of Anesthesiology,

Pernoperative and Pain Medicine, Harvard Institutes of, Medicine, Brigham and Women’s Hospital
and Harvard Medical School, Boston, Massachusetts, 02115
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Il corpo necessita di un bilanciamento nella dieta
di fattori proinflammatori e antinflammatori per
mantenere un equilibrio nelle fasi di inizio e
risoluzione del processo inflammatorio
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Potenziale inflammatorio
del nutrientl

Proinflammatori

Antinflammatori

Acidi grassi Omega-6 Acidi grassi
Omega-3
Acidi grassi saturi Polifenoli

Eccesso di carboidrati




Tessuto adiposo e inflammazione

Inflammazione cellulare

!

resistenza all’azione dell’'insulina

!

elevate quantita di FFA in circolo

!

FFA si accumulano nel fegato e nel muscolo
scheletrico

!

amplificazione del fenomeno inflammatorio
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Condizioni croniche che possono
essere curate con una dieta
antinflammatoria

Obesita

Sindrome metabolica
Diabete

Ipertensione

Malattia cardiovascolare




Marker clinicl del rischio
Inflammatorio

- AA/EPA Ratio 1.5-3.0
 TG/HDL Ratio <1 (mg/dl) o <0.4(mmoles/ml)

* HbA1C 5%




Costruire una dieta antinflammatoria
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Questionario alimentare nel Il Trimestre
aderenza alla dieta mediterranea
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Non esiste differenza nelle modalita di assunzione
di cibo prima e durante la gravidanza nei controlli e
nelle pazienti con GDM...



Questionario alimentare nel Il Trimestre
aderenza alla dieta mediterranea
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HARVARD TH.CHAN

SCHOOL OF PUBLIC HEALTH

The Nutrition Source

Piatto del Mangiar Sano (ltalian)

\

IL PIATTO DEL MANGIAR SANO

Usa oli sani (come I'olic di
. Bewvi acqua, téo caffé

aliva e olio canola) per
cucinare e per condire. {con poco o niente rucchero).
Limita il burro. Evita i Limita Il latte e | latticini (1-2
grassi trans. | porzioni al giorno) e i succhi
A di frutta (1 bicchiere
piccolo al giormao). Evita le
CEREAL bevande zuccherate.
Piii ortaggi & pit variets e INTEGRALI
meglio &! Patate e patatine Mangia diverse variets di
fritte non contana come cereali integrall (come pane
ortaggl. integrale, pasta integrale e
riso integrale). Limita i ceraall
raffinatl [come riso blanco
PROTEINE e pane bianco).
Mangia molta frutta, di SANE
tutti | colorl.

Scegli pesce, pollame, legumi e semi
oleaginosi; limita la carne rossa e

formaggi; evita pancetta, salumi e
altre carni conservate.
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8 A
IL PIATTO DEL MANGIAR SANO

Uisa oli sani (come l'olio di
oliva e olio canola) per
cucinare e per condire.
Limita il burro: Evita i

Bewi acqua, té o caffé
{con poco o niente zucchera).
Lirnita |l latte e | latticini (1-2
porzioni al glorno) & i succhi

it .
A di frutta (1 bicchiere
CEREALI piccolo al giomo). Evita le
bevande zuccherate,
Pill ortaggi e pil varieta e INTEGRALI
meglio & Patate e patatine Mangia diverse varieta di
fritte non contano come cereali Mtegrall {come pane
ortaggl. integrale, pasta integrale e
riso integrale), Limita i cereal
raffinat| ([come riso blanco
PROTEINE € pane bianco),
Mangla molta frutta, di SANE
tutti | color.

Scegli pesce, pollame, legumi & semi
oleaginosi; limita la carne rossa e
formaggl; evita pancetta, salumi e
altre cami conservate.
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AN BA

il Da oggi
~8 consegniamo

a casa tua.

SCOPRI DI PIU SU McDONALDS.IT

McDelivery




Uso potenziale di supplementi
antinflammatori

Sistema Socio Sanitario

'@&3) Fondazione IRCCS Ca’ Granda $ Regione
\ Ospedale Maggiore Policlinico Lombardia




Uso potenziale di supplementi
antinflammatori

Acidi grassi Omega-3

 Utilizzare prodotti altamente raffinati con
contenuti irrilevanti di PCB (PolyChlorinated

Biphenyls)

» 2.5 gral giorno di EPA e DHA




Uso potenziale di supplementi
antinflammatori

Polifenoli

» A concentrazioni adeguate i Polifenali
possono attivare AMP-chinasi, che svolge
un ruolo centrale nel controllo molecolare
del metabolismo

» 500-1000 mg dose suggerita giornaliera




FIGURE 2 | The basic structura of flavonoids.

| polifenoli che sono difficiimente assorbibili a livello
intestinale potrebbero svolgere la loro azione interagendo
con il microbiota intestinale
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Significance of Microbiota in Obesity
and Metabolic Diseases and the
Modulatory Potential by Medicinal
Plant and Food Ingredients

Hoda M. Eid™ =%, Michelle L. Wright?, N. V. Anil Kumar®, Abdel Qawasmeh®,
Sherif T. S. Hassan’, Andrei Mocan®®, Seyed M. Nabavi'’, Luca Rastrelli ",
Atanas G. Atanasov ™ > "** and Pierre 5. Haddad '**

| polifenoli ed i polisaccaridi (destrine, mannani)
potrebbero modificare I'assorbimento dei substratsi
metabolici interagendo con il microbiota



Amelioration of diabesity-induced colorectal ontogenesis
by omega-3 fatty acids in mice

Anna Algamas-Dimantov,* Dana Davidovsky,* Julius Ee-n-ﬁj.n Jing X. K.ang Irena Per1*
Rachel Hertz.** Jacob Bar-Tana,** and Betty Schwartz'*
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