
L’ORGANO
ADIPOSO
SAVERIO CINTI MD

DIR SCIENTIFICO CENTRO 
OBESITA’ UNIVPM -ANCONA

WHITE
PINK

BROWN

SLIDE OF SAVERIO CINTI UNIVPM-ANCONA



ORGANO ENDOCRINO ADIPOSO



5,999,900 years of positive gene selection

1994
2016
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Obesity, T2 diabetes

and the Adipose Organ
Springer 2018
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LIGHT MICROSCOPY

SCANNING EM
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ADIPSIN
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ETC..
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J. FRIEDMAN
Rockfeller Univ

LEPTINX
LEPTIN

WAT physiology

A. CHOPRA
Baylor Col-Houston

LIPODISTROFIA
DOVUTA A 

MANCANZA DI
ASPROSIN

OREXIGENIC NEURONS

DIGIUNO

ASPROSINA
GLUCOSIO

INSULINA

2016

1994
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LEPTIN
FOOD SEARCH

ASPROSIN
FOOD INTAKE

WAT physiology
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IL TESSUTO ADIPOSO BRUNO (BAT)
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WAT

FISIOLOGIA DEL BRUNO
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UCP1 IGS

WAT

BAT

HEAT

Cinti S
Obesity, T2 diabetes

and the Adipose Organ
Springer 2018
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STRUTTURA DISSECABILE, 
FORMATA DA ALMENO 
DUE TESSUTI DIVERSI 

RESPONSABILI DI FUNZIONI DIVERSE 
E COORDINATE CHE

CONVERGONO PER RAGGIUNGERE
UN SINGOLO RUOLO FINALISTICO

DEFINIZIONE DI ORGANO
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Lean 20°C

Giordano et al Biomedicines 2022 Sep 14 

I TESSUTI ADIPOSI FORMANO 
UN ORGANO DISSECABILE
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Cinti S
Obesity, t2 diabetes

and the Adipose Organ
Springer 2018

Giordano et al Biomedicines 2022 Sep 14;10(9):2275. 

2D
MOUSE ADIPOSE ORGAN HUMAN ADIPOSE ORGAN

SUBCUTANEOUS

SUBCUTANEOUS

VISCERAL

BROWN
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SEM

ASPROSIN

BRUNO

5,999,900 years of positive gene selection

Cinti S
Obesity, t2 diabetes

and the Adipose Organ
Springer 2018

IMMAGAZZINA L’ENERGIA

DISSIPA L’ENERGIA

QUALE COOPERAZIONE TRA BIANCO E BRUNO?
BIANCO
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Schema

ORGANO

ADIPOSO

COLD
CHRONIC

COLD

J Cell Sci 1992
Am J Physiol 2000
Science 2001
Europ J Biochem 2003
Am J Physiol EM  2010
J Lip Res 2012
Nature 2102
J Cell Physiol 2017
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ISOCALORIC DIET

HYPERCALORIC
DIET

J Cell Sci 1992
Am J Physiol 2000
Science 2001
Europ J Biochem 2003
Am J Physiol EM  2010
J Lip Res 2012
Nature 2102
J Cell Physiol 2017
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Schema

ORGANO

ADIPOSO

J Cell Sci 1992
Am J Physiol 2000
Science 2001
Europ J Biochem 2003
Am J Physiol EM  2010
J Lip Res 2012
Nature 2102
J Cell Physiol 2017
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IMPORTANZA CLINICA?
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WT βARs less 

IBAT

Science 02

IHC LEPTIN

BROWN GENES

Ravazzoli et al  Mol Metab 2016

B. LOWELL
Harvard UnivBRUNO  IMPORTANTE

PER PREVENIRE L’OBESITA’
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J Clin Invest 2011

P. SEALE
Harvard Univ

BRUNO IMPORTANTE PER PREVENIRE IL DIABETE



Brown adipose tissue activity controls  
             triglyceride clearance

Alexander Bartelt et al

FEBRUARY 2011 

Nature medicine

J. HEEREN
Hamburg Univ

P. RENSEN
Leiden Univ 

BRUNO IMPORTANTE PER PREVENIRE L’ ATEROSCLEROSI
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M. SERRANO
Madrid  Cancer Res Center
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ORGANO ADIPOSO OBESO

BILANCIA ENERGETICA

POSITIVA

NORMALE

28°C

OBESO

db/db
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PATHOGENESIS OF INFLAMMATION AND T2 DIABETES

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

Cytoplasmic rim

Mitochondria

RER

Golgi

MVB

Calcium

Crystals

Glycogen

VISCERL FAT IS MORE STRESSED
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IL1β

IL-18MCP-1

HP

HP

MCP-1

MCP-1

IL1β

Collagen

Collagen

IL1β

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

M2-M1
mRNA34a

M2-M1
mRNA34a 

Pan et al JCI 2019

MCP-1
Sartipy et al PNAS 2003

sFRP4
Mahdi et al Cell Metab 2012

HP

HP Maffei et al End Rev 2016

SECREZIONE CHEMO-ATTRATTANTI
INFIAMMAZIONE
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Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

VISCERAL FAT:
LOWER CRITICAL 

DEATH SIZE

PYROPTOSIS

NLRP3 

CASPASE 1

MORTE ADIPOCITI
E FORMAZIONE CLS
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Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

CLS

VISCERAL FAT:
LOWER CRITICAL 

DEATH SIZE

MORTE ADIPOCITI
E FORMAZIONE CLS
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TNFα, IL6…
Resistin
Exosome-MicroRNA 

insulino- resistanza

DIABETE T2

Patogenesi  inflammazione e  Diabete T2

CLS

Alzheimer
(Flores-Cordero et al IJMS 2022
Taki et al Obesity 2008
Pflanz  et al Int J Obes 2022)

Cancro
(Avgerinos et al Metabolism 2019
Iyengar et al J Cl Oncol 2016)

Infiammazione cronica di basso grado

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

sFRP4
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SLIDE OF SAVERIO CINTI UNIVPM-ANCONA Giannulis et al Nutr Metab Card Dis 2014

D. ACCILI
Columbia Univ
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TNFα, IL6…
Resistin
Exosome-MicroRNA 

insulin- resistance

T2 DIABETES 

Pathogenesis Inflammation and T2 Diabetes

CLS

Alzheimer
(Flores-Cordero et al IJMS 2022
Taki et al Obesity 2008
Pflanz  et al Int J Obes 2022)

Cancer
(Avgerinos et al Metabolism 2019
Iyengar et al J Cl Oncol 2016)

Low grade chronic inflammation

sFRP4

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018



OLD THEORY:  CELL EXHAUSTION

Pathogenesis Inflammation and T2 Diabetes

insulin- resistance

T2 DIABETES 

NEW THEORY:
 FUNCTIONAL BLOCK

NE

NORADRENERGIC NEURON

Francesca Cinti et al 
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A. Smorlesi

A. Frontini

C. Zingaretti

F. Gorgosinho

P. Ferrara

S Amati

F. Franceschini

L Giulietti

M Scavuzzo

S Cinti

E. Mondin i

G. Barbatelli

C L icini

L. Santini

M Senzacqua W Venema

P Pellegrino

R. Cancello

S Greco

AD Gonzales P Ciarmela

A Giordano

D Marzioni
G Tossetta

J Perugini

I Severi

V Patelli
S Fantone

E Scopini

N Murano

C Venturini

A Vitale

J Giannulis

A Cangiotti

M Manieri

M Castellucci

F Cinti

L Marini

M Cardinali

F Paolucci

T Lorenzi

E Di Mercurio

R. Coppari E. Ceresi

N Donvito

1977

G Colleluori 2025

J Perugini
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USA

Bruce M Spiegelman Dana-Faber, Harvard Medical School, Boston

Brad Lowell Dana-Faber, Harvard Medical School, Boston
Ron Kahn                              Joslin Inst, Harvard Medical School, Boston

Domenico Accili Columbia University, New York

Orian Shirihai UCLA University, Los Angeles

SIBERIA
Michaiil Thomski Yakut Scientific Center, Yakutsk

ITALY

Enzo Nisoli & Michele Carruba University of Milan          

Ele Ferranini & S Camastra University of Pisa

Paolo Sbraccia University Tor Vergata Roma
Andrea Giaccari & Alfredo Pontecorvi Università Gemelli Roma

Margherita Maffei                                     CNR Pisa

Ferruccio Santini                                      Università di Pisa

Giovanni Lezoche UnivPM-Ancona

AUSTRIA

Rudolf Zechner University of Graz

COLLABORATIONS (last five years)

SPAIN

Francesc Villarroya  University of Barcelona

SWEDEN

Jan Nedergaard & Barbara Cannon The Wenner-Gren Institute, Stockholm University 

SWITZERLAND

Christian Wolfrum  Institute of Food, Nutrition, and Health, ETH Zurich
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