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-­‐ BTM (both resorpAon and formaAon ones) seem to be lower in diabetes
paAents.

-­‐ BALP is normal or increased, which suggests that the matrix becomes
hypermineralized in diabetes paAents.-­‐  “… Osteocalcin and Beta CTX are lower in diabetes paAents

compared to healthy subjects”;

-­‐  “… Hyperglycaemia or addiAon of glucose do not significantly
affect BTM”;

-­‐  “…Other factors related to diabetes could explain these results”.



-­‐  Esistono nuovi marcatori di danno osseo in corso di
diabete?

-­‐  Esistono marcatori ossei con significaAvo ruolo
metabolico in corso di diabete?



CROSS-­‐LINK FORMATION IN BONE COLLAGEN

Saito and Marumo. Fron/ers in Endocrinology, 2013



•  Advanced glyca/on endproducts (AGEs) formed by non-­‐enzymaOc
reac/on between glucose and protein

•  Accumulate in collagen, including bone collagen, with older age
and diabetes

•  Form cross-­‐links that increase sOffness of bone collagen

•  AGEs reduce bone strength

•  Lower bone turnovermay allow greater accumula/on

AGEs: Reduce material properOes of bone
(in vitro studies)

Vashishth et al 2001; Wang X et al 2002; Wille= et al 2013



Saito and Marumo. Fron/ers in Endocrinology, 2013



Pentosidine in bone increases
with age and DM

Saito et al. 2006

Elastic 
modulus 

Energy 
absorption Stiffness Maximum 

load 

Pentosidine -0.579* -0.312* 0.677* -0.448* 

DM

Control



Urine pentosidine predicts incident
clinical fractures in T2D

1.4 (1.1,1.8)

1.1 (0.8,1.5)

RR* of fracture for 1 SD increase in log PEN

Interac/on p=0.030
Schwartz et al. 2009



MUSCLE-­‐FAT-­‐BONE AXIS

Colaianni G et al. Irisin Enhances Osteoblast DifferenAaAon In Vitro, Int J Endocrinol. 2012



UN NUOVO ORMONE: L’IRISINA
Nel 2012 Boström et al.: scoperta
dell’IRISINA.

-­‐  Polipep/de (12kDa) secreto dal
muscolo scheletrico in risposta
all’esercizio fisico.

-­‐  S/mola la termoregolazione con
aumento del dispendio
energeOco (EE) tramite
l’espressione di UCP1.

-­‐  Promozione browning,
conversione del tessuto adiposo
bianco (WAT) in tessuto adiposo
bruno (BAT) in vitro e in vivo.

Proteoly/c cleavage

UCP1

AUMENTO DEL DISPENDIO
ENERGETICOKotz, J. Feb. 2 2012 Browning fat, SciBX 5(5);doi:10.1038/scibx.

2012.114



IRISINA -­‐ OBESITA’ -­‐ DIABETE

ü  Serum irisin levels were decreased in T2D pa/ents and inversely
associated with newly diagnosed T2D.

Diabetes Res Clin Pract. 2013 Apr;100(1):96-­‐101.

ü  Lower circulaAng irisin is associated with obesity and type 2 diabetes mellitus.

J Diabetes ComplicaAons. 2013 Jul-­‐Aug;27(4):303-­‐4.

ü  Decreased circulaAng irisin concentra/on and FNDC5 gene expression in adipose
Ossue and muscle from obese and type 2 diabe/c subjects suggests a loss of
brown-­‐like characteris/cs and a poten/al target for therapy.

J Clin Endocrinol Metab. 2013 Apr;98(4):E769-­‐78





  Gruppo con  frattura (A) 

(n=36)

Gruppo controlli (B) 

(n=36)

P value

 
Età, media ± SD (anni)

 
65.6 ± 6.7

 
62.9 ± 5.1

 
ns

 
Indice di Massa Corporea,

Media ± SD (Kg/m2)

 

 
25.7 ± 2.8

 
26.6 ± 3.0

 

 
ns

 
Irisina, (µg/mL)

 
0.688 ± 0.224

 
0.799 ± 0.204

 
0.032*

 
BMD Vertebrale (g/cm²)

 
0.725 ± 0.166

 

 
0.948 ± 0.110

 

 
<0.001

 
BMD totale del femore (g/cm²)

 
0.692 ± 0.138

 

 
0.858 ± 0.086

 

 
<0.001

 
BMD collo del femore (g/cm²)

 

 
0.603 ± 0.102

 
0.750 ± 0.080

 

 
<0.001

 
Massa magra subtotale (g)

 
29753.29 ±  2865.99

 

 
33328.09 ± 3898.15

 

 
<0.001

 
Massa grassa totale (g)

 
24848 ±  5564.25

 
26847.58 ± 5807.99

 

 
ns

 
METs

 
1.314 ± 0.193

 
1.361 ± 0.222

 
ns



RISULTATI
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* Adjusted for: massa magra (p=0.02), BMD lombare (0.023), BMD
femore totale (0.032).



IRISINA
ORMONE MULTI-­‐TARGET

Ning Chen et al, DMRR 2015 “in press”
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FGF 21 Tg























“Quando soffia il vento del                                          
cambiamento alcuni alzano                                          
pareti,  altri  costruiscono                                          
mulini a vento”                    

Anonimo                    

Il Vento del cambiamento 

Grazie              
per l’attenzione 


