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Molecular mechanisms of cardiac pathology in diabetes 
Experimental  insight 

 
BBA - Molecular Basis of Disease in press 
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Cardiometabolic Plaque Composition  

Arterioscler Thromb Vasc Biol. 2017;37:00-00.  



An Evaluation of the Numbers and Locations of Coronary Artery 
Disease with Some of the Major Atherosclerotic Risk Factors in 

Patients with Coronary Artery Disease  

Journal of Clinical and Diagnostic Research. 2017 Aug, Vol-11(8): OC21-OC24  
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Composite and Individual Adverse Event Endpoints 
by Cardiometabolic Status and Lesion Type  JACC: CARDIOVASCULAR IMAGING,   2012  

Culprit lesions 

Non Culprit lesions 



ADJUSTED HAZARD RATIO FOR DEATH, MI OR CORONARY 
REVASCULARIZATION ACCORDING TO TERTILE FRACTIONAL FLOW 
RESERVE (FFR) VALUE AND DM STATUS 

Z. Liu et al. / International Journal of Cardiology 219 (2016) 56ς62 





 Endothelial vasodilator capacity 
 
Vasoconstriction of the coronary 
microcirculation 

Microvascular dysfunction 
Perivascular/subendothelial fibrosis,  
Reduced NO bioavailability,  
abnormal capillary permeability/density 
 microaneurysms, aberrant angiogenesis) 

Coronary flow reserve (CFR)  
 
Index of microcirculatory resistance (IMR) 

Coronary microvascular disease as an early culprit in the  
pathophysiology of diabetes and metabolic syndrome 



J Am Heart Assoc. 2016 

Coronary Microvascular Involvement in  Diabetes Mellitus 

Coronary flow velocities in the anterior descending coronary artery were assessed by transthoracic echocardiography following 
angiography revealing normal epicardial coronary arteries in 55 diabetic and 47 nondiabetic patients. 



Clinical outcomes according to patterns of microvascular status 
defined according to CFR and IMR among patients with high FFR. 

Lee JM,. J Am Coll Cardiol. 2016;67(10):1158ς69. 
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DIABETES AND MYOCARDIAL 
METABOLISM 



GLUT 1 

DIABETES AND MYOCARDIAL METABOLISM 

SGLT1 

Miocardio più suscettibile a ipossia con danni più diffusi durante gli 
eventi ischemici 

FFA 

X 

X 

Acyl CoA 

consumo di ossigeno miocardico 



Pazienti con diabete tipo 2 Pazienti senza diabete 

MYOCYTE LIPID ACCUMULATION  IN TYPE 2 
DIABETIC PATIENTS 



J Clin Endocrinol Metab, November 2009, 94(11):4472ï4482  

MYOCARDIAL AND EPICARDIAL ADIPOSE TISSUE IN TYPE 2 PATIENTS  



Patricia Iozzo Dia Care 2011;34:S371-S379 
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EAT gene expression is altered in diabetic patients.  

A total of 592 genes were differentially expressed in diabetic EAT, whereas there was no obvious 
changes in SAT transcriptome between diabetics and non-diabetics.  

Nutrition, Metabolism and Cardiovascular Diseases 2017 



Relative hazards (and 95% CIs) of coronary heart disease by quartiles of pericardial fat from a 
Cox proportional hazard model, adjusted for age, sex, ethnicity, and BMI in the Multi-Ethnic 
Study of Atherosclerosis (MESA)  

Am J Clin Nutr 2009;90:499ς504 

The association of pericardial fat with incident coronary heart 
disease: the Multi-Ethnic Study of Atherosclerosis (MESA) 



N Engl J Med 2017; 376:1407-1418 











Circulation. 2017;CIRCULATIONAHA.117.032038 
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Canaglifozin decreased the epicardial fat tissue thickness at 3 and 6 months of therapy. *P < 0.05, 
**P < 0.01, and ***P < 0.001, compared to values before initiating therapy  



Is It a Direct Effect of the Drug? 

 
Kidney SGLT2-inhibition                        upregulation of cardiac SGLT1.  
 
 
 
 
                    Enhanced glucose and decreased fatty acid (FA) metabolism  
 
 
                                            
                                                    
                                              Favourably effect on myocardial function.  
        


