Journal of

pertension

EDITOR J. D. SWALES

DEPUTY EDITOR ].IS. ROBERTSON

EDITORIAL BOARD

O. O. Akinkugbe, Ibadan
A. Amery, Leuven

D. G. Beevers, Birmingham
L.J. Beilin, Perth

D. Ben-Ishay, Jerusalem

R. D. Bevan, Vermont

G. Bianchi, Milan

W. H. Birkenhiger, Rotterdam
F. R. Biihler, Basle

J. de Champlain, Montreal
J. Conway, Oxford

P. Corvol, Paris

A. Distler, Berlin

A. E. Doyle, Melbourne

S. M. Friedman, Vancouver
J. Giese, Copenhagen

E. Haber, Boston

L. Hansson, Goteborg

R. B. Haynes, Hamilton

T. Inagami, Nashville

C. I Johnston, Melbourne
S. Julius, Ann Arbor

N. M. Kaplan, Dallas

P. 1. Korner, Melbourne

E. M. Krieger, Sao Paulo

H. G. Langford, Jackson

J. H. Laragh, New York

J. G. G. Ledingham, Oxford
W. A. Littler, Birmingham
P. Lund-Johansen, Bergen
G. A. MacGregor, London
J. C. McGiff, New York

P. Meyer, Paris

E. E. Muirhead, Memphis
T. Omae, Fukuoka City

W. S. Peart, London

W. A. Pettinger, Dallas

Y. Postnov, Moscow

J. C. Romero, Rochester

C. Rosendorff, Johannesburg
Y. K Seedat, Natal

P. F. Semple, Glasgow

P.S. Sever, London

F. O. Simpson, Dunedin

P. M. Vanhoutte, Rochester
A. Zanchetti, Milan

Scientific Council on Hypertension of the
International Society and Federation of

Cardiology 1984-1986
Chairman:
L. Hansson, Goteborg

Members:

0. O. Akinkugbe, Ibadan
A. Binia, Mendoza

H. R. Brunner, Lausanne
J. de Champlain, Montreal
B. Folkow, G6teborg

D. Ganten, Heidelberg

C. 1. Johnston, Melbourne
Y. Kaneko, Yokohama

J. H. Laragh, New York
A.F. Lever, Glasgow

Ex officio:
A. V. Chobanian

Secretary:

G. Mancia, Milan

J. Ménard, Paris

P. Meyer, Paris

Y. Postnov, Moscow

M. P. Sambhi, Sepulveda

M. A. D. H. Schalekamp,
Rotterdam

P. Sleight, Oxford

P. A. Van Zwieten,
Amsterdam

Chairman of the Council for High Blood Pressure
Research of the American Heart Association.

J. D. Swales

Editor of the Journal of Hypertension.

Information for Contributors
Additional copies of ‘Guidance for Authors’ may be
obtained free from the Managing Editor.

Papers submitted for publication should be sent to the
Managing Editor, Gower Medical Publishing, Journal of
Hypertension, Middlesex House, 34-42 Cleveland Street,
London W1P 5FB.

Subscription Information

Journal of Hypertension is published by Gower Medical
Publishing (London and New York). Each full volume
consists of 6 parts of approximately 100 pages. Volume 1
(June 1983-December 1983) consisted of 4 parts of
approximately 100 pages.

Subscription prices are as follows:
Volume 4 (6 parts): UK £43, overseas and North
America $65. Cost per single copy $15.

Orders for the current volume and for back issues should
be placed with a bookseller, subscription agent or sent to
Gower Medical Publishing Ltd, Middlesex House, 34-42
Cleveland Street, London W1P SFB. Those originating in
the USA, Canada, Central and South America should be
sent to Gower Medical Publishing Ltd., 101 Fifth Avenue,
New York, NY 10003, USA. In Japan enquiries should be
addressed to Woodbell Scope Inc., Mansui Building, 9-18
Kanda-surugadai 2-chome, Chiyoda-ku, Tokyo, 101 Japan.

Members of the International Society of Hypertension are
entitled to obtain the journal at special rates. Further
details may be obtained from:

The Managing Editor, Gower Medical Publishing, Journal
of Hypertension, Middlesex House, 34-42 Cleveland Street,
London W1P SFB.

Copying

This journal is registered with the Copyright Clearance
Center, 27 Congress Street, Salem, MA 01970, USA.
Organizations in the USA who are registered with
Copyright Clearance Center may, therefore, copy material
(beyond the limits permitted by sections 107 and 108 of
the US copyright law) subject to payment to Copyright
Clearance Center of the per-copy fee of $05.00. This
consent does not extend to multiple copying for
promotional or commercial purposes. Code 0263-6352/86
$05.00. For all other use, permission should be sought
from Gower Medical Publishing Ltd.

Copyright © 1986 by Gower Medical Publishing Limited,
London and New York. No part of this publication may be
reproduced, stored in a retrieval system, or transmitted in
any form, or by any means, electronic, mechanical,
photocopying, recording or otherwise, without the prior
permission of the copyright owner.

ISSN 0263-6352

The Journal of Hypertension is indexed and
abstracted by Current Contents, Index Medicus and
Excerpta Medica.




First International Symposium
and Swiss Hypertension Workshop
on Atrial Natriuretic Peptides

18-19 November 1985 Berne, Switzerland

Editors: Peter Weidmann
Edward D. Frohlich
John H. Laragh

Sponsored by the Swiss Association Against High Blood
Pressure, the Ciba-Geigy Company, Basle, Switzerland and
the Bissendorf-Peptide Company, Wedemark,
Federal Republic of Germany

Journal of Hypertension -
QV Supplement

v Official Journal of the International Society of Hypertension



S1

S3

S9

S13

S57

S61

S67

S71

585

593

Contents

Introduction
Edward D. Frohlich

Functional-Morphological Studies on /n Vitro Cardionatrin Release
Adolfo J. de Bold, Mercedes L. de Bold and Inder R. Sarda

Molecular Forms of Atrial Natriuretic Peptides in Rat Tissues and Plasma
Atsuro Miyata, Kenji Kangawa and Hisayuki Matsuo

Atriopeptins: Circulating Volume Regulatory Hormones with Potential Therapeutic Role in Chronic Renal
Failure

Barbara R. Cole, David Schwartz, Pamela T. Manning, Nobuo C. Katsube and Philip Needleman

The Character of the Atrial Natriuretic Response: Pressure and Volume Effects
Edward H. Blaine, Lynn A. Heinel, Terry W. Schorn, Elizabeth A. Marsh and Margaret A. Whinnery

Observations on the Natriuretic Response to Intravenous Infusions of Atrial Natriuretic Factor in
Water-Loaded Anaesthetized Rats
Franco Spinelli, Bruno Kamber and Christian Schnell

Effect of Atrial Natriuretic Factor on Acid-Base Homeostasis
Martin G. Cogan, Chou-Long Huang, Fu-Ying Liu, Dolores Madden and Kenneth R. Wong

Acute Haemodynamic Effects of the Atrial Natriuretic Hormone in Rats
Nick C. Trippodo, Merrill B. Kardon, Barbara L. Pegram, Francis E. Cole and Allan A. MacPhee

Acute and Chronic Haemodynamic and Natriuretic Effects of Atriopeptin II in Conscious Rats
Karl G. Hofbauer, Leoluca Criscione, Christel Sonnenburg, Alison Muir and Seng Chin Mah

Cyclic GMP as Mediator and Biological Marker of Atrial Natriuretic Factor
Pavel Hamet, Johanne Tremblay, Stephen C. Pang, Romana Skuherska, Ernesto L. Schiffrin, Raul Garcia,
Marc Cantin, Jacques Genest, Roberta Palmour, Frank R. Ervin, Stephen Martin and Ronald Goldwater

Effect of Synthetic Atrial Natriuretic Peptide on Rat Renal Juxtaglomerular Cells
Armin Kurtz, Roberto Della Bruna, Josef Pfeilschifter and Christian Bauer

Effects of Atrial Natriuretic Peptide on the Stimulation by Angiotensin II of Various Target Cells
Alessandro M. Capponi, P. Daniel Lew, Rudolf Wiithrich and Michel B. Vallotton

Effect of Atrial Natriuretic Polypeptide on Angiotensin II-Induced Increase of Cytosolic Free Calcium in
Cultured Smooth Muscle Cells
Marcus Knorr, Rudolf Locher, Michael Stimpel, Dorothea Edmonds and Wilhelm Vetter

Cardiovascular, Endocrine and Renal Effects of Atrial Natriuretic Peptide in Essential Hypertension
Peter Weidmann, Markus P. Gnidinger, Hans R. Ziswiler, Sidney Shaw, Claude Bachmann,
Wolfgang Rascher, Dominik E. Uehlinger, Loretta Hasler and Frangois C. Reubi

Studies on the Secretion, Metabolism and Action of Atrial Natriuretic Peptide in Man
Eric A. Espiner, M. Gary Nicholls, Tim G. Yandle, Ian G. Crozier, Ross C. Cuneo, David McCormick and
Hamid lkram

Increases in Circulating Atrial Natriuretic Factor During Immersion-Induced Central Hypervolaemia in
Normal Humans

Murray Epstein, Rodger D. Loutzenhiser, Edward Friedland, Rose M. Aceto, Maria J.F. Camargo and
Steven A. Atlas



$101 Clinical Pharmacology of Atrial Natriuretic (3-28) Eicosahexapeptide
Jérome Biollaz, Jurg Nussberger, Bernard Waeber and Hans R. Brunner

S109 Atrial Antipressor Natriuretic Peptide: Release Mechanisms and Vascular Action in Man
Franco B. Miller, Paul Erne, Anthony E.G. Raine, Peter Bolli, Lilly Linder, Thérése J. Resink,
Christoph Cottier, Fritz R. Buhler

S115 Changes in Plasma Immunoreactive Atrial Natriuretic Peptide in Response to Saline Infusion or to
Alterations in Dietary Sodium Intake in Normal Subjects
Giuseppe A. Sagnella, Nirmala D. Markandu, Angela C. Shore and Graham A. MacGregor

S119 Plasma Atrial Natriuretic Peptide Values in Cardiac Disease
Rudolf E. Lang, Rainer Dietz, Andreas Merkel, Thomas Unger, Heikki Ruskoaho and Detlev Ganten

$125 Some Physiopathological Aspects of Atrial Natriuretic Factor
Raul Garcia, Marc Cantin, Jean R. Cusson, Jacques Genest, Jolanta Gutkowska, Pierre Larochelle,
Ernesto L. Schiffrin and Gaétan Thibault

S131 Atrial Natriuretic Factor in Plasma of Patients with Arterial Hypertension, Heart Failure or Cirrhosis of
the Liver
Rainer M. Arendt, Alexander L. Gerbes, Detlef Ritter, Elisabeth Stangl, Peter Bach and Josef Zihringer

S137 The Plasma Atrial Natriuretic Peptide Response to Treatment of Acute Cardiac Failure, Spontaneous
Supraventricular Tachycardia and Induced Re-entrant Tachycardia in Man
John V. Anderson, J. Simon R. Gibbs, Peter W.R. Woodruff, Cesare Greco, Edward Rowland and
Stephen R. Bloom

S$143 The Endocrine Control of Blood Volume, Blood Pressure and Sodium Balance: Atrial Hormone and
Renin System Interactions
John H. Laragh

S157 List of Contributors



Atrial Natriuretic Factor in Plasma of Patients with Arterial
Hypertension, Heart Failure or Cirrhosis of the Liver
Rainer M. Arendt, Alexander L. Gerbes*, Detlef Ritter,
Elisabeth Stangl, Peter Bach and Josef Zahringer

Introduction

Since the discovery of the atrial natriuretic factor (ANF) an endocrine function has been
attributed to the mammalian heart. This function may include definition of optimal
conditions for efficient performance of the heart, e.g. by reduction of afterload in
hypertension or of preload and afterload in heart failure. Plasma ANF levels were
measured in various cardiovascular disease states and compared with those of controls
and of patients with liver cirrhosis. Plasma ANF levels in hypertensive patients were
sevenfold higher than in controls, and in patients with heart failure 40-fold higher than
normal values. Small differences were detected between controls and patients with
cirrhosis of the liver, in spite of the impaired renal sodium handling seen in cirrhotics.
Plasma ANF levels were significantly correlated with haemodynamic parameters and
were inversely related to the cardiac index. Treatment with an angiotensin converting
enzyme inhibitor led to a significant decrease in plasma ANF levels in parallel with the
haemodynamic improvement. Preliminary chromatographic analysis suggested
differences in the structure of plasma ANF between normotensive and hypertensive
subjects.

Journal of Hypertension 1986, 4 (supp! 2):S131-S135

Keywords: Atrial natriuretic factor, cardiovascular disease,
volume homeostasis, cirrhosis, chromatographic analysis.

binding sites following release

into the systemic

It has long been recognized that volume expansion
increases the concentration of natriuretic agents in the
plasma, enhances the Na*K*ATPase inhibitory activity of
plasma and causes vasoconstriction [1,2]. These changes
are thought to be the result of a change in the
concentration of one or more substances in the plasma,
provisionally termed ‘natriuretic hormone’.

Atrial natriuretic factors have now emerged as the first
convincing candidates for the ‘natriuretic hormone’. They
comprise a family of naturally occurring peptides [2] with
natriuretic and diuretic properties [3]. However, ANF
does not influence Na*K*ATPase activity (4] and causes a
vasodilation [5,6], suggesting that natriuresis and
Na*K*ATPase inhibitory activity may not be caused by the
same substance.

Atrial natriuretic factors are synthesized by atrial
myocytes, stored in specific granules [ 7] and released into
the circulation upon volume or pressure loading [8].
Their effects may be mediated at specific peripheral

circulation [9]. By conventional criteria these polypep-
tides may be regarded as hormones, which implies that
an endocrine function can be attributed to the
mammalian heart. This endocrine function may include
the definition of optimal conditions for efficient cardiac
performance, e.g. by reduction of preload and afterload
in heart failure or of afterload in hypertension.

By the combined use of a sensitive radio-immunoassay
and a series of chromatographic techniques, we have
recently been able to demonstrate the occurrence in
human plasma of authentic a-ANF, the 28-amino-acid
C-terminal portion of the human precursor hormone
pre-pro-ANF [10].

To assess the possible role of this novel hormone in
cardiovascular physiology and volume homeostasis,
plasma levels of immunoreactive (ir) ANF were measured
in patients with cardiovascular disease, before and after
pharmacological intervention, and in patients with
abnormal renal sodium handling due to cirrhosis of the
liver.
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Methods

Radio-immunoassay

A radio-immunoassay was developed by conventional
techniques, as described previously [10]. Briefly, a
polyclonal antibody was raised against o-human
(a-h) ANF (Nova Biochem, Switzerland), the 28-amino-
acid residue portion of the human precursor-ANF.
'j-alpha-human ANF was prepared by the chloramine
T method. The final antibody dilution in the radio-
immunoassay was 1:35 000. Separation of bound and free
hormone following overnight incubation at 5°C was
achieved by activated charcoal suspension.

Sample collection and plasma extraction

Peripheral blood was drawn into pre-cooled 20-ml
syringes and immediately transferred to pre-cooled
polystyrene tubes containing 500 KIU/ml aprotinin and 1
mg/ml sodium ethylenediaminetetracetic acid. Plasma
was separated and stored at —70°C until extraction.
Extraction was performed by adsorption to Amberlite
XAD-2 adsorbent resin (particle size 0.3-1.0 mm; Serva,
Heidelberg, Federal Republic of Germany) and adsorbed
ANF was eluted with 55% acetonitrile in 0.1 mol/l acetic
acid. The extraction recovery was 68% and was
independent of the concentration in the range 6-200
fmol/ml; plasma values were not corrected for recovery.
Eluates were lyophilized and either redissolved in buffer
for radio-immunoassay or subjected to chromatographic
analysis.

Chromatography

High performance gel permeation chromatography of
plasma extracts was performed on a TSK-125 Bio Sil
column (75 X 600 mm: Bio Rad; Munich; Federal
Republic of Germany) eluted with 0.09% trifluoroacetic
acid containing 0.005 mol/l Na,SO4 plus 0.002 mol/l
NaH,PO, and 30% acetonitrile, as a solvent. The flow rate
was 0.4 ml/min, and aliquots from column fractions were
analysed for immunoreactive o-hANF. Thereafter
immunoreactive peaks were re-chromatographed on a
Waters C18 p-Bondapak reverse-phase column (3.9 X
300 mm) and fractions assayed for a-hANF immunoreac-
tivity.

Patient characteristics

Blood was drawn from 41 normotensive control subjects
who showed no evidence of cardiovascular, renal,
pulmonary or gastrointestinal disease. Twenty-seven
patients with essential hypertension were examined also;
at the time of examination their mean blood pressure
was 176 * 4.1 (systolic) and 101 £ 3.5 (diastolic) mmHg.
Thirteen hypertensive patients were either newly
diagnosed or had discontinued their therapies. In
addition, 14 patients with congestive heart failure [New
York Heart Association (NYHA) stages 11-IV] were studied
also. Patients were hospitalized 1 week before
catheterization of the heart and all medication was
discontinued except for diuretics and digitalis.
Measurements were taken before, immediately following
and 6 months after institution of therapy with an
angiotensin converting enzyme inhibitor (enalapril,

usually 2 X 5 mg orally a day). Twenty patients with
cirrhosis of the liver, confirmed by biochemical and
histological examination, were investigated. Ascites was
not evident in nine patients, moderate in five and severe
in five. Ascitic patients were receiving spironolactone
(100-400 mg orally a day). In five patients ANF
measurements were reported after diuretic treatment
had been discontinued for 4 days. All patients were on a
hospital diet containing 150 mmol NaCl daily.

Experimental protocols were approved by the
institutional committee on the ethics of human
investigation.

Results

Plasma levels of irANF for various clinical conditions are
given in Table 1. Hypertensive patients on average
displayed a sevenfold increase in plasma irANF compared
with normotensive controls. A subgroup of untreated
patients with essential hypertension had comparably high
levels.

Table 1. Plasma immunoreactivity of atrial natriuretic factor
various clinical conditions.

n

Mean + s.e.m.

(fmol/ml)
Normotensive controls (n = 41) 88+ 1.1
Hypertensive patients (n = 27) 62.2 + 16.8*"
— untreated hypertension (n = 13;
BP 188 + 6/103 + 4 mmHg) 51.0 £ 20.0""
— treated hypertension, patients still

hypertensive (n = 14;

BP 168 + 5/100 = 5 mmHg) 73.0 £27.0**
Patients with congestive failure heart (n = 14) 365 £ 133"
Patients with cirrhosis of the liver (n = 19) 135 1.3
Patients with pericardial tamponade (n = 4)

— before puncture 342 +247

— following puncture 297 + 215
Water immersion (n = 15)

— before immersion 6.5+0.8

— during immersion 12.0 + 2.6'

— following immersion 6.1+0.8

*P < 0.02; *P < 0.001 (Student's unpaired t-test); TP < 0.01
(Wilcoxon matched pairs test); BP, blood pressure.

Patients with congestive heart failure (NYHA II-IV)
displayed a 40-fold increase in plasma irANF. The
relationship between the level of circulating irANF and
cardiac performance was examined in more detail
Figure 1 shows plasma irANF levels plotted against mean
right atrial pressure, mean pulmonary capillary wedge
pressure and the cardiac index. Elevated plasma levels of
irANF in patients with heart failure corresponded to
increased atrial pressure and pulmonary capillary wedge
pressure and were inversely related to the cardiac index.
Haemodynamic parameters for patients with heart failure
before and during treatment with the angiotensin
converting enzyme inhibitor are given in Table 2. In
parallel with the improvement in haemodynamic
parameters, a statistically significant (P < 0.02, Wilcoxon
paired-sample test) fall in plasma irANF to 43.8% of
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Fig. 1. Plasma levels of immunoreactive atrial natriuretic factor
(ANF) are plotted versus (a) cardiac index (r = —0.73, P < 0.01),(b)
mean pulmonary capillary wedge (PC) pressure (r = 0.73, P <
0.01) and (c) mean right atrial (RA) pressure (r = 0.72, P < 0.01) in
patients with congestive heart failure.

Table 2. Haemodynamics and plasma levels of atrial natriuretic
factor (ANF) in patients with heart failure before and during enalapril
therapy (n = 14).

Before enalapril  During enalapril

Haemodynamics

PC (mgHg) 30 £ 39 15 £ 3.1
PAP (mmHg) 41 £ 441 29 + 39
RA (mmHg) 12 £15 8+13
MAP (mmHg) 104 + 4.4 92 + 3.6
Cl (Vmin per m?) 2.0 0.1 24+02
HR (beats/min) 80 +39 77 £ 341
ANF level (fmol/ml) (n = 7) 237 £ 133 103 * 64

PC, mean pulmonary capillary wedge pressure; PAP, mean
pulmonary arterial pressure; RA, mean right atrial pressure; MAP,
mean arterial pressure; Cl, cardiac index; HR, heart rate. Values are
given as means * s.e.m.

pretreatment values (from 237 * 133 w0 104 * 64
fmol/ml) was seen in seven patients (remaining samples
await analysis).

Plasma levels of irANF in the cirrhotic group were
slightly but significantly higher than in the control group
(Table 1). Immunoreactive-ANF concentrations in the five
patients with tense ascites ranged from 7.4 to 165
fmol/ml and did not differ from those of the other
cirrhotic patients. When spironolactone was discontin-
ued in five of the patients with ascites, an average
increase of 47% was observed in irANF concentrations.

The nature of the rise in ANF in hypertension was
studied in more detail by characterization of the
molecular-weight pattern of ANF in individual patients.
By analysis of plasma extracts on high performance gel
permeation chromatography (Fig. 2) and subsequent
reverse-phase high performance liquid chromatography
(Fig. 3), we had previously found that in normotensive
individuals irANF consisted exclusively of authentic
28-amino-acid o-hANF, the C-terminal portion of the
human precursor pre-pro-ANF [11]). Chromatographic
analysis of the plasma extracts of a still limited number of
hypertensive patients revealed that irANF comprised a
peak co-eluting with synthetic a-hANF as in normotensive
subjects (Fig. 4). In the hypertensive patient shown on
Fig. 4, both total irANF and 3100-dalton ANF were
increased compared with normotensive controls. In
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Fig. 2. Molecular weight pattern of immunoreactive atrial natriuretic
factor (ANF) in plasma of a normotensive control subject on a 3.9 x
300 mm TSK-125 Bio Sil high performance gel permeation
chromatography system. Fraction aliquots were assayed for
alpha-human ANF (a-h-ANF) immunoreactivity (from [10]).
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Fig. 3. Analysis by high performance liquid chromatography of
a-human atrial natriuretic factor (a-h-ANF) from human plasma
following high performance permeation chromatography (Fig. 2).
The immunoreactive peak co-eluting with synthetic a-human atrial
natriuretic factor on the high performance gel permeation
chromatography system was re-chromatographed on a C18
reverse-phase system and reassayed for a-human atrial natriuretic
factor (from [10]).

contrast to normotensive controls, Fig. 4 shows the
presence of a higher molecular weight ANF precursor of
¢. 13000 dalton.

Discussion

In conjunction with a novel extraction and purification
procedure employing adsorbent resins, our radio-
immunoassay allows reliable detection of plasma irANF
levels as low as 0.5 fmol/ml [10]. Plasma levels of irANF in
healthy control subjects ranged from 1 to 23 fmol/ml.

It has been hypothesized that failure to elaborate a
natriuretic hormone adequately contributes to sodium
retention and ascites formation in cirrhotic patients [12].
However, we found that irANF was slightly increased in
cirrhotics in comparison with normotensive controls.
Moreover, the increase in plasma irANF that we found
after discontinuation of diuretic treatment suggests that
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Fig. 4. Molecular weight pattern of immunoreactive atrial natriuretic
factor (ANF) in the plasma of a hypertensive patient on a 3.9 x 600
mm TSK-125 Bio Sil high performance gel permeation chroma-
tography system. The column was calibrated with bovine serum
albumin (Vo), leu-enkephalin (V) and a series of opioid peptides.
Fraction aliquots were assayed for a-human ANF (a-hANF)
immunoreactivity. Compared with Fig. 2 the separation power has
been increased by reducing the solvent flow rate from 0.8 to 0.4
mi/min.

release of ANF is unimpaired in cirrhosis. It is possible,
therefore, that despite the expanded extracellular
volume in cirrhotics, splanchnic sequestration of fluids
may prevent an increase in central volume and atrial
pressure, and thus release may not be adequate to
combat the volume overload.

In contrast, patients with congestive heart failure have
excessively elevated plasma levels of irANF. Elevations in
plasma irANF concentrations in the present study were
correlated with increases in right atrial and pulmonary
capillary wedge pressure and were inversely related to
cardiac index. While an accelerated release of ANF may
be the physiological response to combat the volume
overload in congestive heart failure, even a 40-fold
increase in plasma irANF appears insufficient to reverse
the clinical condition and may not improve symptomatol-
ogy. The problem may be caused by receptor
down-regulation [13] or by conformational changes
resulting in a decreased response of ANF target organs
even in the presence of elevated plasma levels. On the
other hand, defective enzymatic processing or increased
metabolism may lead to high levels of irANF without
corresponding physiological activity. In this context, it is
interesting that, in a preliminary study, patients suffering
from heart failure and with elevated plasma levels of
irANF benefited haemodynamically from the acute
administration of synthetic a-hANF as a therapeutic agent;
however, no data on chronic application are currently
available [14].

Although volume load and atrial pressure stimulate
ANF release [8], patients with pericardial effusion and
developing tamponade have comparably low irANF
(Table 1) in spite of elevated atrial and ventricular
pressures. In the present study, plasma concentrations of
irANF rose markedly following pericardial decompres-

sion (Table 1). This indicates that increased pressure
alone may not be the only stimulus for ANF release.

Severe heart failure has of late been treated by
angiotensin converting enzyme inhibitors. The beneficial
effect of these inhibitors in congestive heart failure may
be explained by a reduction in angiotensin 11 levels, but
they are also associated with a reduction in circulating
catecholamines, a decrease in antidiuretic hormone
production and a reduction in aldosterone levels [15].
These factors may lead to the clinical improvement of
patients and secondarily to a reduction in ANF release.

The greatest variability in plasma irANF levels was seen
among hypertensive patients and ranged from normal to
excessively elevated. The pathyophysiological role of ANF
in pressure regulation, and in ‘pressure-diuresis’,
remains to be elucidated. Preliminary chromatographic
data do not rule out the possibility that plasma ANF
circulates in different molecular forms [16] and that
differences in synthesis and enzymatic processing or
metabolism may be involved in the pathophysiology of
hypertension.
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