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Characteristics of the research group:

The research focuses on two main areas. 1) Cardiovascular pharmacology related to vascular biology and
endothelial function in both experimental and human settings and 2) Pathophysiology and trestment
strategies in patients with acute/chronic heart failure and heart transplantation.

Running projects: Titles and abstracts:

Cardiovascular pharmacology related to vascular biology and endothelial function in both
experimental and human settings

NO donor agents like nitroglycerin are important in the treatment of patients with heart disease. At
present, a rapid declining effect of continuous nitroglycerin administration (“nitroglycerin tolerance™)
comprises a clinical problem. Recent findings suggest that the cause of tolerance development probably is
related to increased inactivation of nitroglycerin-derived NO. In recent years, we have investigated the
multifaceted physiological importance of NO by various methods. This has been done in isolated vessels,
in vivo animal models, healthy volunteers and patients with cardiovascular disease. The experiments
incude investigations of

- NO production: Functional evaluation using NO modulating agents (e.g. NO-donor agents like
nitroglycerin, endogenous agonists like acetylcholine and NO synthase inhibitors like L-NAME) in vivo
and in vitro.

- NO production: Quantitative NO measurements using in vivo NO trapping and subsequent in vitro
electron spin ressonance

- NO producing enzymes. Measurements using PCR and western analyses of iNOS and cNOS RNA
and protein combined with immunohistochemical methods for tissue localisation of NO synthases.

- NO producing enzymes: direct enzyme activity measurements using endothelial NO synthase activity
(citrulline assay)

- “New” biochemical pathways for NO-mediated vasorelaxation: Potassium channel-mediated effects
of NO

- NO inactivating mechanisms. Using qualitative and quantitative measurements of superoxide anion
production and membrane bound oxidases.

Pathophysiology and treatment strategies in patients with acute/chronic heart failure and heart
transplantation

Acute heart failure: Within this area the dominating group of patients are those with AMI complicated by
cardiogenic shock. These patients have a short-term mortality exceeding 70%. We have recently shown
that the timing of shock development (early vs late after AMI) and early revascularisation are strong
predictors of outcome in these patients. At present ongoing research is focusing on the prognostic impact
of age, diabetes and other likely risk factors. In addition a number of bio-markers are evaluated in order to
predict outcome. Virtually nothing is known about the biological effects of mechanical unloading of the
failing heart in this situation and thisis currently studied with respect to vascular peptides.




Chronic heart failure: In a consecutive group of severa thousand patients more than a 100 clinical
variables are registered in each patient and corresponding blood samples are available. In this group the
diagnostic and prognostic value of ANP, BNP and other peptides are evaluated. The use of these peptides
as guidance to treatment is also investigated.

At present patients with life-threatening heart failure receive a total artificial mechanical |eft
ventricular assist device and in these patients the biological impact of total unloading of the failing heart
is evaluated regarding hemodynamic and neurohormonal changes and myocardial structure.

Patients with severe heart failure have significantly decreased cerebral blood flow and mental changes.
The importance of cerebral autoregulation and the impact of pharmacological interventions are eval uated.

Human heart transplantation: Changes in vascular biology and vascular peptides are looked at before and
after heart transplantation. The influence of changes in the NO system (eNOS and iNOS) is evaluated in
sequential myocardial biopsies with special focus on graft vascul opathy and acute rejection episodes.
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