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The Link Between Diabetes
and Heart Failure

Diabetes is over-represented in HF patients
~30% of those with HF have DM

Individuals are with diabetes are more likely to develop HF

~ 2-5 higher risk compared to non-diabetics

Diabetes is associated with a worse prognosis in HF
patients

~2 fold increased risk of death



Diabetic Cardiomyopathy

Definition:
Diabetes with diastolic +/- systolic LV dysfunction in the
absence of significant HTN, CAD, or valvular dz

Myocardial Triglyceride

- Mitochondrial Dysfunction
- Dysregulated Substrate Utilization

- Myocyte apoptosis / fibrosis

- Myocardial lipid accumulation



TLRs and Diabetic Inflammation
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Hang Shi et al. JCI. 2006.



MHC-ACS Model of Cardiac Lipotoxicity
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MHC-ACS Model of Cardiac Lipotoxicity

 Myocyte Lipid
Accumulation

o Cardiac Dysfunction

« Myocyte Cell Loss

e Reduced Survival
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Myocardial Macrophage Infiltration
iIn MHC-ACS Mice
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Proposed Experiments

MHC-ACS -
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Assess Phenotypes at 3 wk and 8 wk

Myocardial Function — 2D ECHO

Macrophage Infiltration — IHC and gRTPCR
Inflammatory Cytokine Production —
gRTPCR

Myocyte Apoptosis

Survival



Diabetic Cardiomyopathy Model
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STZ-Induced Diabetes Induces
Myocardial Inflammation

0.5+ 0.06
Coll m.;pn type 3 (% |ﬂlF,| 1.3 £ 0.02
ICAM-1 (% AF) 0.4 + 0.02
VCAM-T (% AF)

TMF-cx (infiltrates/mm?)
IL1-f3 (infiltrates/mm¢)

CD 11a (cells/mm?)
CD 11b (cells/mm?)
CD 18 (cells/mm?)
CD 68 (cells/mm?)

Westmann D et al. Basic Res Cardiol 102:500-507 (2007)



TLRs in Diabetic Cardiomyopathy:
Experimental Design
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Myocardial Function — 2D ECHO
Macrophage Infiltration — IHC and gRTPCR
Inflammatory Cytokine Production — gRTPCR
Myocyte Apoptosis



Summary

« Diabetes is associated with ectopic lipid
accumulation and inflammation

 TLRA4 is activated in settings of nutrient stress and
may contribute to end-organ dysfunction in DM

 TLR loss of function models will provide insight into
the role of inflammation in diabetic cardiomyopathy



Inflammation is Associated with
Obesity, Diabetes, and Heart Failure

Interleukin-8 and CHF Risk
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