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Hyperglycemia y pathogenesis of hyperglycemia 





Farmaco Riduzione HbA1c 
Monoterapia 
(Nathan 2009) 

Riduzione HbA1c  
Add-on Metformina 
(revisione letteratura) 

Riduzione 
Incidenza DMT2 

Metformina 1,0-2,0  - 31% (DPP) 
Insulina 1,5-3,5   1,0-2,0 (insulina basale) ? (ORIGIN) 
Sulfoniluree 1,0-2,0  1,0-1,5 No (Sartor 1980; 

Karunakaran 1997) 
Glinidi 0,5-1,5 0,8-1,4 No (NAVIGATOR) 
Tiazolidinedioni 0,5-1,4 1,0-1,5 60-89% (DREAM, 

TRIPOD , DPP, ACT-NOW) 
Exenatide 0,5-1,0 0,8-1,2 nd 
Liraglutide 0,8-1,1 0,9-1,4 nd (↓ IFG/IGT) 
Inibitori DPP4 0,6-0,9 0,6-1,2 nd (↓ PPG in IFG/IGT) 
Acarbosio 0,5-0,8 - 25% (STOP-NIDDM) 



Buchanan TA, et al. Diabetes, 2002 
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P = 0,009 



Placebo Troglitazone 
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Placebo Troglitazone 

8 Months after Tx Sospension 
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Buchanan TA et al, Diabetes, 2002  

Follow-up: 2.5 Years 
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Hyperglycemia 
y pathogenesis of hyperglycemia 

excess cytokines 
chemokines 

ER stress 
mytochondrial dysfunction 

intestinal microbiota 
excess FFA/ceramide 

altered insulin secretion 

↓ muscle glucose uptake 
↑	  HGP 

incretin dysfunction 
hypothalamic dysfunction  

unsuppressed glucagon Tissue dysfunction 

Subcellular &  
molecular dysfunction 





(M=117/F=116)	   media	   ES	   Media	   ES	   p	  

Età	   61.1	   0.5	  

Peso	   77.6	   0.9	   76.7	   0.9	   0.017	  

BMI	   30	   0.3	   29.6	   0.3	   0.009	  

FPG	   150.3	   3.2	   141	   2.3	   0.010	  

HbA1c	   6.8	   0.1	   6.9	   0.06	   0.042	  

PAS	   134.7	   1.2	   129.7	   0.9	   <0.001	  

PAD	   79.8	   0.6	   76.8	   0.5	   <0.001	  

Colesterolo	  totale	   205.8	   2.8	   185.5	   2.5	   <0.001	  

TG	   166.1	   7.8	   132.2	   4.7	   <0.001	  

HDL	   47.8	   0.9	   49.1	   0.9	   0.099	  

LDL	   130.1	   2.8	   107.5	   2.3	   <0.001	  

GOT	   25.1	   1.1	   24.2	   1.1	   0.510	  

GPT	   35.2	   1.6	   34.2	   1.8	   0.724	  

AER	   17.2	   2.5	   20.4	   3.4	   0.629	  



*	  p<0.001	  Chi-‐quadrato	  

% HbA1c LDL HDL TG PA 

Esordio 48.1 25.9 52.1 60.6 58.7 

Dopo 5 aa. 36.1 42.6 54.8 69.7 75.4 

* * n.s. * * 
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Hyperglycemia y pathogenesis of hyperglycemia 
x co-morbidities 
z disease progression 

Tissue dysfunction 

Subcellular &  
molecular dysfunction 

↓ β-cell mass 

atherosclerosis / ageing z 





Alterazioni 
genetiche  

Disfunzione β-cellulare 

Glucotossicità Lipotossicità Citochine Amiloide Alterazioni 
ormonali 



NF-κB AP-1 STAT NFAT 

PPARγ 



PPARγ 











Zeender, E. et al. J Clin Endocrinol Metab 2004 
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Diani AR et al. Am J Physiol Endocrinol Metab 286:E116-E122, 2004 
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Charbonnel et al. Diabetologia 2005; 48: 1093–1104 







•  Sono stati studiati sul topo gli effetti di pioglitazone sulla struttura  
e la funzione β-cellulare 

•  Coinvolti 3 modelli genetici murini di diabete 2: 
KKA(y), C57BL/6J ob/ob, C57BL/KsJ db/db 

•  Il trattamento con pioglitazone ha ridotto in modo significativo i livelli 
glicemici e di A1c 

•  Tutti i gruppi trattati con pioglitazone hanno mostrato un maggior livello  
di granulazione β-cellulare e livelli di insulina pancreatica maggiori  
da 1,5 a 15 volte 

Diani AR et al. Am J Physiol Endocrinol Metab 286:E116-E122, 2004 


