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AbstrAkter presentert på  
research symposium 

på nCs’ vintermøte
C-type natriuretic peptide 
signalling through NPR-B 
enhances the β1-AR signalling 
both in non-failing and failing 
rat hearts
Meier, Silja1,2, Aronsen, Jan Magnus2,3, 
Sjaastad, Ivar2,3, Levy, Finn Olav1,2, Skomedal, 
Tor1,2, Osnes, Jan-Bjørn1,2, Qvigstad, Eirik1,2. 
1Department of Pharmacology, University 
of Oslo and Oslo University Hospital, Oslo, 
Norway, 2Center for Heart Failure Research, 
University of Oslo, Oslo, Norway, 3Institute for 
Experimental Medical Research, Oslo Univer-
sity Hospital Ullevål, Oslo, Norway

Atrial (ANP), B-type 
(BNP) and C-type (CNP) 
natriuretic peptide levels 
are increased in heart 
failure. Natriuretic peptides 
mediate their effects 
through natriuretic peptide 
receptors (NPRs), ANP and 
BNP preferentially through 
NPR-A and CNP through 
NPR-B. NPRs are membrane 
bound guanylyl cyclases 

that increase cyclic GMP (cGMP) production 
when activated. Increased cGMP levels may 
have beneficial cardiovascular effects through 
protein kinase G. In contrast, we have previously 
shown that NPR-B stimulation by CNP enhances 
β1-adrenoceptor (β1-AR) mediated signalling 
in failing hearts through inhibition of phos-
phodiesterase 3 (PDE3). This cardioexcitatory 
influence is longstanding and is thus probably 
detrimental in the failing heart. However, a com-
parison of the PDE3 inhibitory effect of NPR-B 
signalling in non-failing and failing hearts was 
not elucidated. We now demonstrate that CNP 
through NPR-B is able to potently inhibit PDE3 
and thus increase cAMP signalling in non-failing 
as in failing hearts. This was evident from a 
marked ability of CNP to potentiate the inotropic 
and lusitropic responses to β1-AR stimulation in 
left ventricular strips. This conserved mechanism 
may enhance detrimental β1-AR effects during 
pathological remodelling, and may contribute to 
the development of the failing cardiac phenotype.

Osteoprotegerin and the Risk 
of Recurrent Events in Patients 
with Non-ST elevation Acute 
Coronary Syndromes (NSTE-
ACS): Observations from MER-
LIN-TIMI 36
Ragnhild Røysland*, Marc Bonaca**, Torbjørn 
Omland*, Marc Sabatine**, Sabina Murphy**, 
Benjamin Scirica**, Mette Bjerre***, Allan 
Flyvbjerg*** and David A. Morrow**. *Depart-
ment of Medicine, Akershus University Hospi-
tal, Lørenskog, Norway; **TIMI Study Group, 
Brigham and Women’s Hospital, Boston, 
MA; ***Aarhus University Hospital, Aarhus, 
Denmark

Introduction: Osteopro-
tegerin (OPG) is a glyco-
protein belonging to the 
tumor necrosis factor (TNF) 
receptor super family. OPG 
has been implicated as a 
mediator in bone turnover as 
well as in arterial calcification 
and atherogenesis. Recent 
studies suggest that OPG 
is also associated with long 
term adverse prognosis and 

mortality in patients with acute coronary disease.
Hypothesis: We hypothesized that OPG would be 
useful for risk assessment of recurrent coronary 
events and cardiovascular mortality in patients 
presenting with Non ST-elevation Acute Coro-
nary Syndromes (NSTE-ACS).
Methods: Plasma levels of OPG were measured 
at baseline in 4,463 patients with NSTE-ACS 
randomized to ranolazine or placebo in the 
MERLIN-TIMI 36 trial. Patients were followed 
for an average of one year. We assessed the risk 
of CV death, myocardial infarction (MI) and 
development of new or worsening heart failure 
(HF) within 30 days and one year of follow up. 
Endpoints were adjudicated by a blinded clinical 
events committee.
Results: During a median follow-up time of 
348 days, 206 patients died of CV-causes. The 
concentration of OPG at baseline was strongly 
associated with both 30 days and 1 year CV 
mortality. After adjustment for conventional risk 
markers, including TIMI risk score covariates, 
history of HF, creatinine clearance <60 ml/min, 
gender, body mass index, BNP and CRP. OPG 
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concentrations remained a significant predictor 
of CV mortality after 30 days (HR (95% CI): 
2.32 (1.29-4.16); p=0.005) and 1 year (HR (95% 
CI): 1.85 (1.32-2.59); p<0.0001). Baseline levels 
of OPG were also an independent predictor of 
new or worsening HF at 30 days (2.25 (95% 
CI: 1.38-3.69; p=0.001)) and 1 year (HR of 1.81 
(1.26-2.58) p=0.001). There was no significant 
association between OPG levels and MI in multi-
variable analysis.
Conclusions: OPG is strongly and independently 
associated with 30 days and 1 year risk of CV 
mortality and HF development after NSTE-ACS. 
As no independent relationship between OPG 
levels and MI was observed, myocardial dysfunc-
tion may be a more important stimulus for OPG 
production than ischemia in ACS.

Enhanced mitochondrial respi-
ration in liver and kidney fol-
lowing cardiogenic shock – an 
experimental study in pigs.
Sanden E1,2, Kildal AB1,2, Stenberg T1,2, How 
OJ1,2, Chu X2, Hagve M2, Ytrehus K2, Larsen 
T2, Hermansen SE1,2,3, Myrmel T1,2,3. 1Sur-
gical Research Laboratory, Faculty of Health 
Sciences, University of Tromsø, Norway, 2Car-
diovascular Research Group, Faculty of Health 
Sciences, University of Tromsø, Norway, 
3Department of Cardiothoracic and Vascular 
Surgery, University Hospital North Norway, 
Tromsø, Norway

Objectives: Multiple organ 
dysfunction syndrome 
(MODS) following cardio-
genic shock (CS) has poor 
prognosis. It is not known 
if mitochondrial function 
and viability are key players 
in the onset of MODS. We 
hypothesized that low cardiac 
output following myocardial 
ischemia would cause mito-
chondrial dysfunction in liver 

and kidney.
Methods: 13 closed-chest pigs were employed. 
The animals were anesthetized and mechani-
cally ventilated. CS was induced by left coronary 
microembolization (n=7) and compared to 
sham operated animals (n=6). The animals were 
observed in CS for 14 ± 3 (mean ± SD) hours 
after coronary microembolization. At the end of 
the experiment tissue biopsies were harvested 
and mitochondria were isolated from liver, kidney 
and the left ventricle for assessment of respira-
tory function in an oxygraph.
Results: In liver and kidney mitochondria, using 
glutamate + malate as substrates, state 2, state 
3 and state 4 respiration were significantly 
enhanced in the CS group. Mitochondrial viability 

and efficiency in the liver and kidney were 
maintained, evident by an unaltered respiratory 
control ratio (RCR) and ADP/O-ratio. In intermy-
ofibrillar mitochondria (IFM) isolated from the 
ischemic left ventricle, both RCR and ADP/O-
ratio were impaired.
Conclusion: Compensatorily enhanced respira-
tion in both liver and kidney mitochondria were 
evident in our model of cardiogenic shock with-
out inotropic and vasoactive drug support. These 
findings suggest that the intrinsic organ and 
cellular regulatory responses are compensatory 
and protective even after several hours of global 
hypoperfusion.

Mitochondrial DNA (mtDNA) 
damage during myocardial 
ischemia – marker or maker of 
injury?
M.Bliksøen1; IK.Ohm2; LH.Mariero1 
LE.Vinge2,3; S.Solheim4; I.Seljeflot4,5; 
S.Weiseth7; L.Eide6; P.Aukrust3, J.Vaage1, 
G.Valen7. 1IEMR, Oslo University Hospital 
(OUH), Ullevål; 2Dept of Cardiovascular 
Medicine, and 3Reasearch Institute for Inter-
nal Medicine, OUH Rikshospitalet; 4Dept of 
Cardiology and5 Center for Clinical Research, 
OUH, Ullevål; 6Dept of Medical Biochemistry, 
OUH Rikshospitalet; 7Dept of Physiology, 
Institute of Basic Medical Sciences and Center 
for Heart Failure Research, University of Oslo

Background: Myocardial 
injury can lead to activa-
tion of the innate immune 
system through unknown 
mechanisms. Mitochon-
dria are evolutionary 
endosymbiots and might 
contain bacterial molecu-
lar motifs, potentially 
leading to inflammatory 
response upon injury. 

We hypothesize that mtDNA is damaged and 
released during myocardial ischemia-reperfusion.
Materials, methods: Mouse hearts were isolated 
and perfused with induced global ischemia and 
reperfusion (n=10). Perfusates and hearts were 
collected for mtDNA extraction and the amount 
released and extent of mtDNA damage was 
assessed by quantitative (q)PCR.
Patients with acute STEMI (n=20) or stable 
angina (SAP, n=10) were treated successfully 
with PCI. Blood samples were collected imme-
diately before PCI (only SAP group), and serially 
after revascularization. mtDNA was analyzed by 
qPCR.
Results: Ischemic-reperfused mouse hearts 
had an increase of mtDNA damage (p=0,01) 
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and mtDNA was released into the perfusate 
(p=0,0015).
Patients undergoing STEMI had increased 
mtDNA release 3 hours after PCI (p<0,01). 
There was a correlation between infarct size and 
mtDNA release (p=0,01).
Conclusion: Ischemia-reperfusion leads to 
mtDNA damage and leakage of mtDNA into the 
circulation.

Stress-induced arrhythmias 
caused by reduction of  
ankyrin B
Tovsrud N1, Stokke MK1, Sjaastad I1, Sejersted 
OM1, Swift F1. 1Institute for Experimental 
Medical Research, Oslo University Hospital 
Ullevål, Norway and Centre for Heart Failure 
Research, University of Oslo, Norway

Background: Patients with 
mutations in the ankyrin 
B (ank B) encoding gene 
are at increased risk of 
experiencing various 
cardiac brady- and tachyar-
rhythmias, and sudden 
cardiac death. Ank B is 
an intracellular structural 
polypeptide anchoring a 
macromolecular complex 

in cardiac myocytes, consisting of the Na/K-
ATPase (NKA), the Na/Ca-exchanger (NCX) and 
the IP3-receptor. Heterozygous ank B knockout 
mice (ank B KO) exhibit long QT-syndrome 4 
(ank B syndrome) and have an increased risk of 
stress-induced afterdepolarizations, extrasystoles 
and sudden cardiac death.
Objective: Investigate the mechanism leading to 
cardiac arrhythmias in ank B KO mice.
Results: The cardiac myocytes from ank B KO 
exhibited increased tendency to produce Ca 
waves (a type of cellular arrhythmia) during 
betaadrenergic stimulation. These Ca waves 
propagated at a higher velocity in ank B KO than 
wildtype. These findings can be explained by a 
higher sarcoplasmatic reticulum (SR) Ca content 
in ank B KO, especially during betaadrenergic 
stimulation. The increased SR Ca content in 
ank B KO could at least partly be explained 
by increased L-type Ca current. Furthermore, 
preliminary data indicate disrupted interaction 
between the NKA and the NCX in ank B KO. This 
could also contribute to increased SR Ca content 
since NCX might not remove cytosolic Ca effi-
ciently. Combined with an increased L-type Ca 
current, this will promote SR Ca filling.
Conclusion: Reduced expression of ank B 
increases the propensity for arrhythmogenic Ca 
waves during betaadrenergic stress by limiting 
the Ca extrusion through NCX from the cardiac 
myocyte.

Compartmentation of the cGMP 
signal: CNP and BNP cause dif-
ferential functional responses 
in failing myocardium
Moltzau LR1,2, Aronsen JM2,3, Meier S1,2, 
Ata SH1,2, Sjaastad I2,3, Skomedal T1,2, Osnes 
J-B1,2, Levy FO1,2, Qvigstad E1,2. 1Department 
of Pharmacology, University of Oslo and Oslo 
University Hospital, PO Box 1057 Blindern, 
0316 Oslo, Norway, 2Center for Heart Failure 
Research, University of Oslo, Oslo, Norway, 
3Institute for Experimental Medical Research, 
University of Oslo and Oslo University Hospi-
tal, Oslo, Norway

l.r.moltzau@medisin.
uio.no
Natriuretic peptides 
(NPs) are used as 
biomarkers in heart fail-
ure (HF) as they increase 
with severity of the 
disease. C-type natriu-
retic peptide (CNP) and 
brain natriuretic peptide 
(BNP) activate NPR-B 

and NPR-A receptors, respectively. Earlier studies 
have shown that CNP elicits a direct negative 
inotropic response (NIR) through the cGMP - 
protein kinase G pathway.
In this study we investigated cGMP increase 
and functional responses to CNP and BNP and 
the regulation by phosphodiesterases (PDEs) in 
isolated ventricular cardiomyocytes and muscle 
strips from Wistar rats with HF.
CNP and BNP both increased cGMP levels, but 
only CNP caused a NIR and a positive lusitropic 
response. Preincubation with BNP did not affect 
the CNP-induced NIR. cGMP measurements 
indicated that NPR-A and NPR-B stimulation 
involved different cGMP compartments. Both 
BNP- and CNP-induced cGMP increase is regu-
lated by PDE2, 3 and 5 but a NIR to BNP was not 
revealed, even in an attempt to abolish compart-
mentation by the presence of combined PDE2, 
3 and 5 inhibition. Inhibiton of PDE2 with EHNA 
or PDE5 with sildenafil did not affect functional 
effects of CNP, despite that EHNA caused a pro-
found inhibitory effect on cGMP PDE activity in 
cardiomyocytes and thus significantly enhanced 
CNP-mediated cGMP levels. The presence of the 
PDE3 inhibitor cilostamide increased the NIR and 
the postive lusitropic response to CNP despite 
only a marginal cGMP increase.
In conclusion, there is a strong functional com-
partmentation of the cGMP signal indicating 
different roles of BNP and CNP in the pathophysi-
ology of HF.
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Pregnancy protects against 
antiangiogenic and fibrogenic 
effects of Angiotensin II in rat 
hearts
M.B. Aljabri, N.T. Songstad, T. Lund, M. C. 
Serrano, T. V. Andreassen, S. Al-Saad, S. 
Lindal, V. Sitras, G. Acharya, K. Ytrehus. Car-
diovascular Research Group, Faculty of Health 
Sciences, University of Tromsø, Norway

Aim: To investigate the 
difference between 
physiological and patho-
logical cardiac remodelling 
induced, respectively, by 
pregnancy and angiotensin 
(Ang) II, and to test the 
hypothesis that pregnancy 
protects against Ang II 
effects. Methods: Female 
Wistar rats, pregnant (n = 

12) and non-pregnant (n = 12), were implanted 
with mini-pumps containing saline (sham) or 150 
ng kg)1 min)1 Ang II. Ten days later echocardi-
ography and blood pressure measurement were 
performed. Expression of 22 genes was assessed 
using RT-PCR. Microscopic sections of LV were 
prepared to determine collagen content (Sirius 
Red staining), vessel density (b-actin immunola-
belling) and myocytes diameter (Toluidine Blue). 
Results: Heart weight (HW) was increased in 
Ang II treated groups compared with their con-
trols. Furthermore, HW of Ang II treated preg-
nant rats (1.0 ± 0.03 g) was higher than that in 
non-pregnant sham (0.7 ± 0.02 g), pregnant (0.8 
± 0.01 g) and Ang II treated non-pregnant (0.8 ± 
0.02 g) rats. Relative LV wall thickness showed 
similar pattern. Aortic pressure was significantly 
increased in Ang II groups. Collagen content 
was increased in Ang II (4.0 ± 0.5%) compared 
with sham (1.5 ± 0.1%) but reduced again when 
treated rats were pregnant (2.8 ± 0.4%). Ves-
sel density was reduced by 47.8% after Ang II 
treatment in non-pregnant and by only 13.9% in 
pregnant rats. Gene expression analysis showed 
increased expression of atrial natriuretic factor 
(ANF), brain natriuretic peptide (BNP), anykrin 
repeat domain-containing protein 1 (Ankrd-1), 
protein kinase C-a and -d and tumour suppressor 
gene TP53 (p53) in Ang II treated groups and 
upregulation of ANF, BNP and Ankrd-1 remained 
when pregnancy was combined with Ang II. Preg-
nancy reduced expression of: a-myosin heavy 
chain, tumour necrosis factor-a, p53, endothelial 
nitric oxide synthase and inducible nitric oxide 
synthase. Conclusion: Pregnancy seems to coun-
teract the detrimental effects of Ang II on fibrosis 
and angiogenesis in heart. In addition, pregnancy 
and Ang II lead to partly opposite changes in the 
expression of some genes important for heart 
function.

Abnormal glucose regulation 
and risk of fatal coronary artery 
disease by gender: long term 
follow-up in the HUNT 1 Study
E Madssen1, TI Nilsen², L Vatten², R Wiseth1, 3, 
AC Dale3. Department of Circulation and Med-
ical Imaging¹, Department of Public Health 
and General Practice ², Norwegian University 
of Science and Technology and Department 
of Cardiology³, St Olav’s University Hospital, 

Trondheim, Norway.
Aim To assess mortal-
ity from coronary artery 
disease (CAD) by gender 
in subjects with impaired 
glucose regulation (IGR), 
newly diagnosed diabetes 
(NDM) and known diabetes 
(KDM) compared to sub-
jects with normal glucose 
regulation (NGR).
Methods From the HUNT1 

cohort, originating in 1984-86, we included 
47951 subjects ≥ 40 years, with a valid assess-
ment of glucose regulation status defined 
according to WHO. All participants were linked 
to the Cause of Death Registry at Statistics 
Norway up to 2004. Deaths caused by CAD 
were defined by ICD-codes. Hazard ratios (HR) 
for CAD mortality were adjusted for age, BMI, 
hypertension, previous cardiovascular disease, 
exercise and smoking and compared by gender 
using Cox regression analysis.
Results HR for fatal CAD in subjects with IGR 
were 1.2 (0.8-1.9) in women and 1.2 (0.9-1.6) 
in men, in subjects with NDM 1.6 (1.2-2.2) in 
women and 1.4 (1.1.-1.9) in men and in subjects 
with KDM 2.5 (2.1-2.8) in women and 1.8 (1.6-
2.1) in men. Using women as the reference, HRs 
in men were stepwise reduced from 2.1 (2.0-2.3) 
in the NGR group, 1.8 (1.0-3.3) in the IGR group, 
1.6 (1.0-2.5) in the NDM group, to 1.2 (1.0-1.5) in 
the KDM group.
Conclusions NDM and KDM were stronger 
predictors of fatal CAD in women than in men. 
IGR was not a significant predictor of fatal CAD 
in either sex. However, when comparing HRs 
in genders, the presence of IGR attenuated the 
traditional gender gap in CAD mortality, which 
was further weakened in subjects with diabetes 
mellitus.
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Increased relative wall 
thickness – a marker of sub-
clinical cardiac target organ 
damage in African diabetic 
patients
Chillo P1,3, Lwakatare J2, Lutale J2, Gerdts E3. 
1Department of Internal Medicine, Muhimbili 
National Hospital and 2 Muhimbili University 
of Health and Allied Sciences, Dar Es Salaam, 
Tanzania and 3Institute of Medicine, Univer-
sity of Bergen, Bergen, Norway.

Introduction: Diabetes and 
hypertension are associated 
with increased prevalence of 
abnormal left ventricular (LV) 
geometry in African-Ameri-
cans. However, limited data 
is available on subclinical 
cardiac target organ damage 
in African diabetic patients 
living in Sub-Saharan Africa.
Aim: To assess prevalence 

and covariates of abnormal LV geometry in 
type1 and type 2 diabetic out-patients attending 
Muhimbili National Hospital in Dar Es Salaam, 
Tanzania.
Methods: Cardiovascular risk assessment and 
echocardiography was performed in 184 patients, 
62 type 1 and 122 type 2 diabetics, mean age 44 
years, 61% women. LV hypertrophy was taken 
as LV mass index >116 g/m2 in men and >104 g/
m2 in women. Relative wall thickness (RWT) was 
calculated as LV posterior wall thickness/end 
diastolic radius ratio at end-diastole and consid-
ered increased if >0.43. LV geometry was defined 
from LV mass index and RWT in combination.
Results: Type 2 diabetics had higher prevalence 
of hypertension (83 vs 18%) and abnormal LV 
geometry (75% vs 39 %), both p<0.001. In both 
groups concentric remodelling was the most 
prevalent type of abnormal LV geometry (Table 
1). In univariate analysis, RWT was associated 
with higher age, blood pressure, LV mass and 
higher BMI and with lower eGFR, transmitral 
early velocity, early diastolic mitral annular tissue 
velocity (E’), LV end diastolic volume and midwall 
fractional shortening (all p<0.05). In multivari-
ate linear regression among Type 1 diabetics, 
higher RWT (multiple R2= 0.743, p < 0.001) was 
independently associated with higher age (ß = 

0.27, p = 0.007), lower stress corrected midwall 
shortening (scMWS) (ß = -0.47, p < 0.001) and 
lower LV end diastolic volume (ß = -0.64, p < 
0.001). Using the same regression model among 
patients with Type 2 diabetes, higher RWT (R2 
= 0.667, p < 0.001) was independently associ-
ated with lower scMWS (ß = -0.51, p < 0.001), 
lower LV end diastolic volume (ß = -0.37, p < 
0.001), higher diastolic blood pressure (ß = 0.13, 
p = 0.029) and higher E/E’ ratio (ß = 0.14, p = 
0.048). No independent association was found 
with renal function, diabetes control or obesity.
Conclusion: Abnormal LV geometry is common 
both in type 1 and type 2 diabetics. Increased 
RWT is primarily associated with both systolic 
and diastolic dysfunction among type 2 diabet-
ics but only systolic dysfunction among type 1 
diabetics.

The Prognostic Impact of HDL-
Cholesterol for Coronary Heart 
Disease Is Independent of Phy-
sical Fitness: A 28 year follow-
up of apparently healthy men
Per Torger Skretteberg, MD*, Irene Grund-
vold, MD*, Sverre E. Kjeldsen, MD PhD *†, Jan 
Erikssen, MD PhD†, Leiv Sandvik, PhD†‡, 
Knut Liestøl, PhD§, Gunnar Erikssen, MD 
PhD||, Terje R. Pedersen, MD PhD¶, Johan 
Bodegard, MD PhD*. * Department of Cardiol-
ogy, Oslo University Hospital, Ullevaal, Oslo, 
Norway. † University of Oslo, Oslo, Norway, 
‡ Section of Biostatistics and Epidemiology, 
Oslo University Hospital, Ullevaal, Oslo, Nor-
way, § Department of Informatics, University 
of Oslo, || Department of Cardiology, Oslo 
University Hospital, Rikshospitalet, Oslo, 
Norway, ¶ Center of Preventive Medicine, Oslo 
University Hospital Ullevaal, Oslo, Norway

Objectives: To test the 
hypothesis that physical 
fitness (PF) does not influ-
ence the prognostic impact 
of high density lipoprotein 
cholesterol (HDL) for coro-
nary heart disease (CHD) 
and also CHD-, cardiovas-
cular disease- (CVD) and 
all-cause-death.
Background: High density 

lipoprotein cho-
lesterol and PF 
have both been 
shown to predict 
CVD, particularly 
CHD. Improved 
PF is associated 
with increased 

Table 1. Prevalence of LV geometric patterns in type 1 and type 2 diabetic patients 
Normal** Concentric 

remodelling (NS)
Eccentric LV 
hypertrophy (NS)

Concentric LV 
hypertrophy**

Type 1 diabetes 
n (%)

37 (60.1) 20 (32.8) 3 (4.9) 1 (1.6)

Type 2 diabetes 
n (%)

27 (25) 48 (44.4) 4 (3.7) 29 (26.9)

**p < 0.001, NS = not significant
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HDL and may possibly explain the benefit of 
HDL.
Methods: HDL was measured 1979-1982 in 1357 
healthy men aged 44-69 years followed up to 
28 years and, PF was measured using bicycle 
exercise test. Hazard ratios (HR) adjusted for 
age, smoking, systolic blood pressure, and total 
cholesterol and further for PF between quartiles 
of HDL were calculated using Cox proportional-
hazard modelling. A possible interaction between 
HDL and PF was tested using separate analyses 
for our main endpoint, CHD, for men with age 
adjusted PF above and below median.
Results: The highest quartile of HDL was associ-
ated with lower risk of CHD (angina pectoris, 
non-fatal myocardial infarction and CHD-death), 
CHD-, CVD- and all-cause-death compared to 
the lowest quartile, HR=0.57 (95% CI 0.43-
0.74), 0.54 (0.35-0.83), 0.63 (0.45-0.87) and 
0.80 (0.65-0.99), respectively. Adjustments 
for PF did not change the results except for all-
cause-death which was not significantly different 
between HDL quartiles. Beneficial effects of 
HDL were similar above and below median age 
adjusted PF.
Conclusions: HDL is a strong predictor of long-
term risk of CHD, CHD-death and CVD-death in 
healthy middle aged men. Physical fitness has no 
impact on the ability of HDL to predict CVD.

Neutralization of circulating 
interleukin-18 reduces diastolic 
dysfunction
Hillestad V¹,³, Larsen KO¹,²,³ Sjaastad I¹,³, 
Nygård S¹, Skjønsberg OH², Christensen G¹,³. ¹ 
Institute for Experimental Medical Research, 
Oslo University Hospital Ullevål, ²Departe-
ment of Pulmonary Medicine, Oslo University 
Hospital,Ullevål, ³Center for Heart Failure 
Research, University of Oslo.

Background: Both in patients 
with COPD and in experimen-
tal animal models, chronic 
hypoxia and pulmonary 
hypertension have been 
linked with left ventricular 
diastolic dysfunction. At the 
same time, there is evidence 
of increased circulating levels 
of interleukin-18.
Aim: To establish a method 

for neutralization of IL-18 in vivo by administra-
tion of IL-18 binding protein (IL18-BP), and to 
investigate whether inhibition of IL-18 during 
hypoxia exposure is beneficial for the heart.
Methods and Results: C57Bl/6 mice received 
intraperitoneal injections of IL-18BP every 48 
hours. ELISA showed stable circulating levels of 
IL-18BP at various time points. We also showed 

that IL-18BP reduces LPS-induced production of 
IFN-xx in vivo. To investigate the effect of IL-18 
neutralization during alveolar hypoxia, mice 
(n=20) were exposed to hypoxia (10 % oxygen). 
IL-18BP was administrated according to the 
established protocol (n=10), while the control 
group received PBS (n=10). After seven days, 
echocardiography revealed a decrease in mitral 
deceleration velocity (27.9 ± 1.1 vs 31.9 ± 0.6 m/s, 
p=0.01) in the animals receiving IL-18BP, indicat-
ing improved diastolic function. Both alterations 
in Ca2+-handling proteins and extracellular matrix 
were investigated as possible mechanisms of 
improved diastolic function.
Conclusion: Our data indicate that IL-18 neutral-
ization reduces left ventricular diastolic dysfunc-
tion after chronic hypoxia exposure, possibly 
through effects on Ca2+-handling proteins.

Cardiac dysfunction in Juvenile 
Dermatomyositis – a case con-
trol study
Thomas Schwartz MD1,2, Helga Sanner MD2,3, 
Trygve Husebye MD4, Berit Flatø MD PhD2,3, 
Ivar Sjaastad MD PhD1,2,4. 1Institute for Exper-
imental Medical Research, Oslo University 
Hospital, Oslo, Norway, 2Institute for Clinical 
Medicine, Medical Faculty, University of Oslo, 
Norway, 3Department of Rheumatology, Oslo 
University Hospital, Oslo, Norway, 4Depart-
ment of Cardiology, Oslo University Hospital, 
Oslo, Norway

Objective: To compare 
cardiac function in patients 
with Juvenile Dermatomy-
ositis (JDM) with matched 
controls, and examine 
associations between 
pathological ECG, echocar-
diographic abnormalities 
and disease variables in 
JDM patients.
Methods: Fifty-nine JDM 

patients aged median 21.5 years (6.7-55.4) 
examined 16.8 years (2-38) after disease onset, 
were compared with 59 age- and sex-matched 
controls. 12-channel ECG and echocardiography, 
including early diastolic transmitral flow/tissue 
velocity (E/E’) as a marker for diastolic dysfunc-
tion, were performed with colour coded Tissue 
Doppler and analyzed blinded to patient informa-
tion. Possible diastolic dysfunction was defined 
as E/E’ >mean +2SD (E/E’>9.5) of the matched 
control values. Disease activity and damage were 
assessed by clinical examination at follow-up and 
chart review.
Results: Possible diastolic dysfunction was found 
in 13 (22%) patients vs. 0 controls (p<0.001). 
Ten patients presented with pathological ECG 
compared to 4 controls (p=0.054). Previous or 
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current hypertension was found in 12 patients 
vs. 0 controls (P<0.001). Among the patients, 
pathological ECG was found in 6/13 patients 
with vs. 4/44 without elevated E/E’ (p=0.002); 
and systolic BP was correspondingly 132mmHg 
±24 vs. 112mmHg ±18 in the groups (p=0.012). 
E/E’ correlated with cumulative organ damage 
assessed at follow-up (rsp 0.41, p=0.001) and dis-
ease activity at 1-year (rsp 0.56, p<0.001), which 
also predicted elevated E/E’ after controlling for 
age and gender. During disease course, 12% of 
JDM patients developed pericarditis.
Conclusion: Only JDM patients and no controls 
had subclinical left ventricular diastolic dysfunc-
tion; the patients with elevated E/E’ also had high 
prevalence of pathological ECG and hyperten-
sion. High disease activity one year post diagno-
sis, predicted high E/E’ at follow up. The findings 
suggest that subclinical heart disease is related 
to the systemic nature of JDM.

Exercise echocardiography and 
maximal oxygen uptake in HTx 
recipients
Lene Annette Rustad1,2; Kari Nytrøen2; Lars 
Gullestad2; Svend Aakhus2; Brage H. Amund-
sen1 . 1 NTNU, Dept. of Circulation and Medical 
Imaging, Trondheim, Norway 2 Oslo Univer-
sity Hospital, Rikshospitalet, Oslo, Norway

Background: Patients 
with ortothopic heart 
transplantation (HTx) 
have limited exercise 
capacity despite normal 
systolic left ventricular 
(LV) function. Reduced 
exercise capacity is 
often associated with 
diastolic dysfunction and 
increased LV filling pres-

sure (LVFP). Thus, we investigated LV diastolic 
and systolic reserve capacity, and whether 
diastolic function could explain the variation in 
exercise capacity in these patients.
Methods: 52 HTx recipients, 38 men, with age 
(mean ± SD) 51.7 ± 15.7 years with no signs of 
rejection or cardiac failure 
were investigated 4.1 ± 2.2 
years after HTx by ergometric 
stress echocardiography (GE 
Vingmed, Vivid 7) and maxi-
mal exercise test. Colour-
tissue Doppler images 
and transmitral flow were 
recorded at rest and during 
semi-supine bicycle exercise 
(n= 33) in increments of 
25W every 2 minutes until 
muscular fatigue and/or 
dyspnea. Maximal exercise 

capacity test (n=51) was performed on a tread-
mill with a ramp protocol.
Results (Table): Mitral annular early diastolic 
(e’) and systolic velocity (s’) increased by 80 ± 
45% and 47 ± 27%, respectively from semi-
supine rest to the highest load (126± 22 W, Borg 
16 ± 2). Both E and e’ increased significantly dur-
ing exercise, whereas E/e’ (an indicator of LV fill-
ing pressure) was unchanged. Mean VO2peak was 
27.7 ± 6.3 ml/kg/min (84% of normal values). 
VO2peak correlated with e’ at rest (r = 0.422, p= 
0.003), but not with e’ during exercise.
Conclusion: Patients with HTx have a preserved 
diastolic and systolic reserve. Exercise capacity 
in HTx patients was related to diastolic function, 
but not to filling pressure. 

Increased mean pulmonary 
artery pressure (mPAP) during 
exercise in COPD patients with 
normal mPAP at rest is accom-
panied by reduction in pulmo-
nary artery compliance and 
lack of reduction in pulmonary 
vascular resistance.
Janne Mykland Hilde, Ingunn Skjørten, 
Viggo Hansteen, Morten Nissen Melsom, Sjur 
Humerfelt, Jonny Hisdal, Kjetil Steine; alle 
Oslo university hospital, Aker

Background: The majority 
of COPD patients have 
normal resting mean 
pulmonary artery pres-
sure (mPAP). The aim of 
the present study was 
to investigate if these 
patients show abnormal 
pulmonary pressure rise 
during exercise.
Methods: 112 patients 

(47 % male), in age 63±7 (mean ± SD) years 
with smoke associated COPD, and normal LV 
function, were included. Right heart catheteriza-
tion at rest and during supine bicycle exercise 

  Supine Semi-supine  
  Rest Rest 50W Highest load p-ANOVA
HR (bpm) 82 ± 12 88 ± 13 109 ± 11* 133 ± 14*† p<0.001
e’ (cm/s) 8.0 ± 1.7 7.5± 1.5 10.5 ± 2.0* 13.1 ± 2.6*† p<0.001
E/e’ 8.9 ± 2.6 9.3 ± 2.2 9.8 ± 3.4 9.3 ± 2.4 p=0.49
s’ (cm/s) 5.7± 1.2 6.4 ± 1.5 7.6 ± 1.6* 9.1 ± 1.8*† p<0.001
Displacement 
(mm) 9.4 ± 1.9 9.0 ± 1.5 11.2 ± 1.7* 11.6 ± 1.5* p<0.001

Mean ± SD. *p<0.01 vs semi-supine rest. † p<0.01 vs 50W. All tests Bonferroni 
corrected. E- early diastolic transmitral flow velocity, e’- mitral annular early 
diastolic velocity, s’- mitral annular systolic veloctiy. Both e’ and s’ were avera-
ged from lateral, septal, anterior and inferior mitral annular velocities.
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was performed to exhaustion. End expiratory 
mPAP, mean pulmonary arterial wedge pressure 
(mPCWP) and cardiac output (CO) were meas-
ured. Pulmonary vascular resistance (PVR) was 
calculated as (mPAP-mPCWP) / CO. Pulmonary 
artery compliance (PAC) was calculated as 
stroke volume / pulse pressure.
Results: 74 patients had normal mPAP at rest (18 
± 3 mmHg), which increased to 37 ± 7 mmHg 
(p < 0.01) during max effort (Wattmax 35 ± 21). 
CO increased from 5.2 ± 1.0 to 10.8 ± 3.0 L/min 
(p<0.01) and stroke volume increased from 71.2 
± 16.7 to 98.7 ± 24.2 ml/beat (p<0.01) There 
was a significant decrease in PAC from rest 4.0 

± 1.5 to exercise 3.0 ± 1.2 (p= <0.01).There was 
no significant change in PVR (exercise 2.1±1.1 vs. 
1.9±0.9 wu at rest). There was a significant cor-
relation between PACmax and PVRmax (r=0.7, 
p<0.01) and between PACmax and mPAPmax 
(r= 0.5 (p<0.01).
Conclusion: We have demonstrated a significant 
mPAP elevation on exercise at low workload, 
which was accompanied by a reduction in PAC 
and a lack of reduction in PVR. These findings 
might support the existence of an early clinical 
phase of pulmonary hypertension in patients 
with COPD and normal mPAP at rest. n


