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ABSTRACT 

We investigated neuronal uptake of noradrenaline (NA) at the level of larger 

vessels (thoracic aorta and vena cava; left renal artery and left renal vein; lateral 

saphenous artery and lateral saphenous vein and finally central ear artery and 

marginal ear vein) in a model devised to mimic heart failure. The model presented 

here is the rabbit coronary ligation model in which myocardial infarction was 

produced in male New Zealand white rabbits (2.6kg-3.0kg) by ligation of the 

marginal branch of the left descending coronary atielY. The development of chronic 

heart failure was allowed to proceed over eight weeks. Animals were killed by 

overdose with pentobarbitone sodium (IV injection). Nielies and veins were 

carefully removed with as little connective tissue as possible and placed in cold 

physiological salt solution (PSS). The arterial and venous lings were mounted in 

10mL isolated organ baths, bathed in Krebs maintained at 37°C and gassed with 

95% O2 plus 5% CO2. The rings were then placed under different resting tensions. 

They were allowed to equilibrate for 1 hour before the experiments. Initially all 

tissues were exposed to cumulative concentrations ofNA (lnM-300I1M). Following 

complete washout, the preparations were left for 45 minutes to re-equilibrate. After 

preincubation with cocaine (1 OI1M) for 10-15 minutes to inhibit neuronal uptake of 

NA, final NA cumulative concentration-response curves (CCRC) were conducted. 

Alierial plasma noradrenaline is 163% higher in patients with heart failure than in 

control patients. High plasma noradrenaline correlates directly with the 

hemodynamic sevelity of the disease and inversely with survival. Activation of the 

sympathetic nervous and renin-angiotensin systems may be important in the 

pathophysiology of heart failure associated with severity of the disease. Elevated 

levels of circulating noradrenaline in heart failure may result from impaired 

peripheral reuptake of this catecholamine. Cocaine has generally been used as the 

prototype drug for inhibition of neuronal uptake of catecholamines. The aim of our 

study was to investigate the possibility of changing reuptake of noradrenaline by 

265 

Volume 18 
Number 3 
Fall 1383 
November 2{)04 



Effects of Neuronal Blockade of Noradrenaline Reuptake in Heart Failure 

using cocaine in this model of heart failure. In conclusion, effects of cocaine on 

noradrenaline responses were identical in sham operated compared with coronaIY 

ligated rabbits. These results suggest nOlmal neuronal uptake of noradrenaline in this 

model of heart failure. 
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INTRODUCTION 

Chronic heart failure is a clinical syndrome character

ized by the inability of the heart to provide adequate 

nutrient supply to metabolically active tissues. I Sudden 

cardiac death claims an estimated 350,000 lives per year 

in the United States and between 50,000 and 100,000 lives 

a year in the United Kingdom. There are numerous 

underlying diagnoses in patients suffering sudden cardiac 

death. In 75% of cases, the underlying pathology causing 

heart failure in patients with sudden cardiac death is 

coronary heart disease.2 Heart failure has been described 

as a condition of generalized neurohumoral excitation, 

characterized by activation of the sympathetic nervous 

and renin-angiotensin systems, increases in plasma 

vasopressin concentration, and parasympathetic withdra

wal.3 Elevated plasma noradrenaline resulting from 

increased noradrenaline release and decreased noradrenaline 

reuptake can act as a natural agonist on vascular a

adrenoceptors, which mediate vasoconstriction via vascular 

beds.4 Several animal models of human congestive heart 

failure (CHF) have been developed in attempts to reproduce 

these features to study the pathogenic mechanisms involved 

in this disease. The coronary artery occlusion model of 

heart failure in the rat has been extensively studied . The 

model has been validated by the measurement of 

hemodynamic variables5 Rapid ventricular pacing in the dog 

has been shown to fulfill the clinical, radiographic and 

haemodynamic definitions of congestive heart failure. 6 In 

coronary ligation model it has become recognized that 

collateral flow is the most impotiant determinant of the 

rate and extent of cell death within an ischemic zone. 

Collateral flow in the rabbit has been shown to be 

essentially very poor, similar to the human and pig7 Since 

in 75% of cases, the underlying pathology causing heart 

failure in patients with sudden cardiac death is coronary 

Table I. Comparison of noradrenaline p02 in four pairs of arteries and veins of the coronary ligated and sham operated 
rabbits 8 weeks after operation. 

Vessel 

Aorta 

Vena cava 

Renal artery 

Renal vein 

Saphenous artery 

Saphenous vein 

Ear artery 

Ear vein 

pD2 
The lst CCRC 

toNA 

Sham 

6.96 ± 0.08 

6.23 ± 0.18 

6.07 ± 0.08 

6.46 ± 0.21 

6.43 ± 0.13 

6.86 ±0.16 

7.04 ± 0.03 

7.8 ± 0.25 

pD2 
The 1st CCRC 

toNA 

Ligated 

6.72 ± 0.28 

5.95±0.15 

6.11 ± 0.16 

6.29 ± 0.17 

6.72 ± 0.18 

6.33 ± 0.17 

6.65 ± 0.2 

7.72 ± 0.13 

pD2 pDz 
The 2nd CCRC The 2nd CCRC 

toNA toNA 

Sham + Ligated+ 
Cocaine Cocaine 

6.88 ± 0.09 6.72 ± 0.18 

6.28 ± 0.11 5.89 ± 0.23 

6.28 ± 0.1 6.48 ± 0.2 

6.39 ± 0.12 6.34 ± 0.17 

7.09 ± 0.06 7.32 ± 0.2 

7.24 ± 0.09 7.12 ± 0.17 

6.99 ± 0.11 7.04 ± 0.1 

7.79 ± 0.1 7.57 ± 0.12 

p02 is expressed as the -log of the EC50 (concentration producing 50% of the maximum response) of noradrenaline (NA). Initially 
all tissues were exposed to cumulative concentrations of noradrenaline (InM-300~M). Following washout, the preparations 
contracted with noradrenaline cumulatively in the presence of cocaine (I ~M) added I 0-15min. before to inhibit neuronal uptake of 
noradrenaline. 
Data are expressed as mean ± s.e.mean (n=6). Statistical comparisons with controls were carried out using unpaired Student's 
t test. Effects of cocaine were not significantly different in sham operated compared with coronaIY ligated rabbits. 
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