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PCD1 
LOW-DOSE METFORMIN THERAPY ATTENUATES LEFT VENTRICULAR DYSFUNCTION AND REDUCES 
MORTALITY IN A MURINE MODEL OF HEART FAILURE 
JW Calvert [1], S Gundewar [1], S Jha [1], DJ Lefer [1,2] 
[1] Dept. of Med., Division of Cardiology, [2] Dept. of Pathology, Albert Einstein College of Med., NY, USA. 
 
   Clinical studies indicate that metformin protects against cardiovascular disease in patients with diabetes and metabolic 
syndrome by actions that cannot be solely attributed to its glucose-lowering effects. We sought to investigate the potential 
cardioprotective effects of an acute, low-dose metformin treatment (i.e. 286-fold less than the maximum anti-hyperglycemic 
dose) in a murine model of heart failure (HF). Mice were subjected to myocardial ischemia for 60 min followed by 
reperfusion.  Metformin (125 μg/kg) or vehicle (saline) was administered as a single bolus (i.v.) at the time of reperfusion and 
then daily (intraperitoneal) for 4 wks.  Administration of metformin reduced infarct size by 30% (p<0.001) at 24 hrs of 
reperfusion and significantly (p<0.01) improved LV function at 4 wks of reperfusion without altering blood glucose levels. At 4 
wks of reperfusion, metformin therapy significantly (p<0.05) increased the phosphorylation status of AMPK and eNOS, 
increased the expression of PGC-1 , and improved mitochondrial ATP synthesis and oxygen consumption in the hearts of 
treated mice. In an additional group of mice subjected to a complete occlusion of the left coronary artery, metformin reduced 
mortality by 50% (p<0.05).  These findings suggest that low-dose metformin therapy may have a practical clinical use for the 
treatment of HF. This work was supported by the National Institutes of Health (HL-060849-08 to D.J.L. and F32 DK 077380-
01 to J.W.C.) and the American Diabetes Association (7-04-RA-59 to D.J.L.). 
 
PCD2 
PREVALENT ROLE OF AKT AND ERK ACTIVATION IN CARDIOPROTECTIVE EFFECT OF CA2+ CHANNEL- AND ß-
BLOCKERS 
K Kovacs, E Bognar, GN Kiss, A Szabo, B Sumegi, F Gallyas Jr. 
Dept. of Biochemistry and Med. Chemistry, Univ. of Pecs Med. School, Pecs, Hungary. 
 
   We studied cardioprotective as well as Akt and ERK activating effect of a Ca antagonist and a -blocker during ischemia-
reperfusion cycle in Langendorff-perfused isolated rat hearts, and compared these properties of the substances to that of a 
poly(ADP-ribose) polymerase (PARP) inhibitor used as a positive control throughout the experiments. Although in different 
extent, all substances improved recovery of creatine phosphate, ATP, intracellular pH, and reutilization of inorganic 
phosphate. These favorable changes were accompanied by improved recovery of heart function parameters and reduced 
infarct size. In addition, all studied substances decreased oxidative damage (lipid peroxidation and protein oxidation), and 
activated Akt, and ERK1/2. Correlation between cardioprotective and kinase activating effectivity of the compounds proved 
to be statistically significant. Inhibition of Akt by LY294002 and ERK1/2 by PD98059 compromised the cardioprotective effect 
of all the substances studied corroborating the significance found. In conclusion, we demonstrated at the first time that 
activation of PI-3K/Akt and ERK2 pathways significantly contributed to cardioprotective effect of a Ca2+ antagonist and a -
blocker. Furthermore, we found a strong correlation between cardioprotective and kinase activating potencies of the 
substances studied that suggests potentiality of these kinases as drug-targets in the therapy of ischemic heart disease. 
 
PCD3 
PARTICULATE MATTER INHALATION IMPAIRS CORONARY MICROVASCULAR REACTIVITY 
AJ LeBlanc [1,2], Y Hu [1], J Muller-Delp [1,2], BT Chen [3], D Frazer [3], V Castranova [3], TR Nurkiewicz [1]  
[1] Center for Interdisciplinary Research in Cardiovascular Sciences,  [2] Division of Exercise Physiology, West Virginia Univ. 
School of Med., Morgantown, WV, USA, [3] National Inst. for Occupational Safety and Health, Morgantown, West Virginia, 
USA. 
 
   We have recently shown that systemic microvascular function is impaired after inhalation exposure to fine and ultrafine 
particulate matter (PM).  Studies have shown that exposure to airborne particle pollution increases the risk of ischemic 
cardiovascular events. However, it remains unclear how the coronary microcirculation contributes to such insults.  We tested 
the hypothesis that microvascular reactivity is impaired after PM exposure in rat coronary arterioles.  Rats were exposed to 
filtered air (control), fine PM, or ultrafine PM via inhalation at concentrations relevant to ambient air pollution (4-90 �g 
measured pulmonary deposition). Coronary arterioles were subsequently isolated and responses to flow (FID), acetylcholine 
(ACh), endothelin and dea-NONO-ate were assessed.  Exposure to either fine or ultrafine PM significantly impaired FID, but 
neither group displayed an altered response to ACh.  Interestingly, vascular smooth muscle nitric oxide (NO) sensitivity (dea-
NONO-ate) was decreased by exposure to ultrafine PM, but not fine PM.  Furthermore, ultrafine PM exposure diminished 
vasoconstrictor responses to endothelin, whereas fine PM exposure had no effect on endothelin reactivity. These results 
suggest that ultrafine PM exposure causes significantly more microvascular dysfunction than fine PM.  It is probable that 
such disturbances in coronary microvascular function contribute to the cardiac events associated with particle pollution 
exposure.   Support: R01-ES015022 and HEI#4730 (TRN) and R01-HL077224 (JMD). 
 

Thursday, August 28th

Cardiac dysfunction 
Poster Session - PCD



Basel • Freiburg • Paris • London • New York • Bangalore • 
Bangkok • Shanghai • Singapore • Tokyo • Sydney

Abstracts

25th Conference
of the European Society
for Microcirculation
Integrating Vascular Biology and Medicine: 
Basic and Clinical Science
(www.karger.com/jvr_45_S2_08)

Budapest, Hungary, August 26–29, 2008

Guest Editor

Akos Koller, Pécs/Budapest/Valhalla, N.Y.

379 abstracts, PDF (1400 Kb, 2008)



S. Karger
Medical and Scientifi c Publishers
Basel • Freiburg • Paris • London
New York • Bangalore • Bangkok
Shanghai • Singapore • Tokyo • Sydney

Disclaimer
Th e statements, options and data contained in this publication 
are solely those of the individual authors and contributors 
and not of the publisher and the editor(s). Th e appearance of 
advertisements in the journal is not a warranty, endorsement, 
or approval of the products or services advertised or of their 
eff ectiveness, quality or safety. Th e publisher and the editor(s) 
disclaim responsibility for any injury to persons or property 
resulting from any ideas, methods, instructions or products 
referred to in the content or advertisements. 

Drug Dosage
Th e authors and the publisher have exerted every eff ort to en-
sure that drug selection and dosage set forth in this text are in 
accord with current recommendations and practice at the time 
of publication. However, in view of ongoing research, changes 
in government regulations, and the constant fl ow of informa-
tion relating to drug therapy and drug reactions, the reader is 
urged to check the package insert for each drug for any change 
in indications and dosage and for added warnings and precau-
tions. Th is is particularly important when the recommended 
agent is a new and/or infrequently employed drug.
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