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Low dose angiotensin II: potently
antinatriuretic with evidence of a proximal
tubular action in man
(Abstract)

J. McMurray and A.D. Struthers
Department ofClinical Pharmacology, Ninewells Hospital
and Medical School, Dundee DDI 9SY, UK.

The effects of the renin-angiotensin-aldosterone system
(RAAS) on renal sodium excretion have been extensively
studied in animals. Angiotensin II (All) has a biphasic effect
on sodium excretion, causing sodium retention at low doses
and sodium excretion at high doses. The former effect is
thought, from animal work, to be due to a proximal tubular
action. Information regarding the effects of low dose All in
man is limited and, regarding the tubular site of action,
lacking. To further investigate the role ofAll in renal sodium
handling in man the following experiment was carried out.
Six salt replete (mean ± s.e.m. 24 h Na+ excretion
184 ± 13 mmol) normal male volunteers were studied on 2
separate occasions. After initial water loading (20 ml/kg)
urine was voided every 20 minutes and the same volume
drunk until steady state diuresis was established. Subjects
remained seated throughout the experiment standing only to
pass urine. After a baseline 20 min clearance period (CP) an
infusion of either (a) 5% D-glucose [P] or (b) A 11 1.5 ng/kg/
min was commenced and administered over 2 further 20 min
CP.
Plasma electrolytes and blood pressure did not change

during either infusion. Baseline Na+ excretion (jmol/
min ± s.e.m) on the P day (a) was 171 ± 66 and on the All
day (b) was 186 ± 54. Compared to baseline the change in
sodium excretion for each of the 2 consecutive infusion CP
was (a) -5±4; -9±4 (b) -103+27*; -114±32*.
FENa% was (a) -0.008 ± 0.06; -0.03 ± 0.07 (b)
-1.4+ 0.7*;-1.6+ 0.7*. V/GFR was (a) -0.009 + 0.01;
-0.007 ± 0.007 (b) -0.09 ± 0.03*; -0.1 ± 0.03*.
Fractional distal delivery of sodium was (a) -0.7 + 1.0,
-0.5 ± 0.7 (b) -8.5 + 2.9*; -10.1±2.9*. (*P< 0.01 vs
placebo day). In a second study a 20 min infusion of (a)
placebo or (b) All 1 ng/kg/min was given to 6 subjects.
Fractional lithium clearance (FEL) % compared to baseline
was(a) + 0.41 ± 0.24(b) - 1.88 ± 0.49(P<0.0I vscontrol).
Low dose All is potently antinatriuretic in man. Using

standard clearance techniques and FELi% evidence is
presented that All significantly enhances proximal tubular
Na+ reabsorption. This suggests the main antinatriuretic
effect ofAll is a direct action on proximal tubules rather than
indirectly through the action of aldosterone. This direct
tubular action of All may be of pathophysiological
importance in disease states where the RAAS is activated,
e.g. cardiac failure.

A voltage clamp study of the effects of
glutamate on in vitro spinal motoneurones
(Abstract)

G.R. Lacey and A. Nistri
Department ofPharmacology, St Bartholomew's Hospital
Medical College, Charterhouse Square, London ECIM6BQ,
UK.

In the spinal cord glutamate is the putative transmitter of
primary afferent fibres; the characterization of the cellular
mode ofaction ofglutamate has however been mainly carried
out with cultured cells from embryonic spinal cords. Hence it
is desirable to examine the chemosensitivity to glutamate of
adult spinal motoneurones. This is most conveniently done
on an in vitro slice preparation with well preserved
cytoarchitectural organization. For this purpose we used
frog spinal cord slices maintained in vitro at 7C in order to
minimize the cellular removal of glutamate via active
transport systems.
Lumbar motoneurones from Rana temporaria spinal cord

slices were impaled with glass microelectrodes (filled with
3M KCI) during superfusion with oxygenated Mg2"-free
Ringer solution at 7°C. Glutamate (1 mM) was applied via the
bathing solution. A single electrode voltage clamp system
(switching frequency 1.5 -2 kHz) was employed for somatic
clamping of cell membrane potential. Recordings were
obtained from 8 motoneurones with resting potential of
- 80.5 ± 2.7 mV (mean ± s.e.m.). Excitatory monosynaptic
potentials were elicited by low intensity stimulation of a
dorsal root. Under voltage clamp these responses were
observed as inward currents apparently linearly related to the
imposed membrane potential. In control conditions
glutamate depolarized cells by 16.9 ± 2.9 mV. Under voltage
clamp, glutamate-induced inward currents were found to be
apparently linearly related to imposed membrane voltage.
These inward currents were often preceded by smaller
outward currents. When interneuronal activity was
suppressed by 3 jaM tetrodotoxin, indirect contributions to
the observed responses were eliminated. The glutamate
currents remained predominantly inward preceded by a small
outward component. The inward current/voltage plot
showed a region of non-linearity between approximately
-60 and -40 mV. This phenomenon is reminiscent of that
found in cultured neurones at much more negative holding
potentials.

In conclusion, the present study shows that on adult
amphibian motoneurones glutamate elicited biphasic current
effects presumably responsible for the complex excitability
changes produced by this amino acid.

This work is supported by the Wellcome Trust.
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Improved haemostasis in cirrhotics after repeated
doses ofdesmopressin acetate (DDAVP)
(Abstract)

D. Sprengers, L. Taylor,' K. Matthews,' R. Hutton,'
P. Kernoff,' N. McIntyre and A.K. Burroughs
Academic Department ofMedicine and 'Haemophilia and
Haemostasis Unit, Royal Free Hospital School ofMedicine,
Pond Street, Hampstead, London NW3 2QG, UK.

DDAVP increases plasma levels of VIIIC, von Willebrand
factor (VWF), ristocetin cofactor activity (RiCof) and
shortens prolonged bleeding time in cirrhotics."2 In a placebo
controlled trial DDAVP reduced blood loss in cardiac bypass
surgery despite no change in bleeding time.3 Effects on
platelet function and of repeated doses of DDAVP are not
known. We have studied both in order to establish the
therapeutic potential ofDDAVP and to elucidate if platelet
effects are important in improving primary haemostasis.

Thirteen stable cirrhotics had DDAVP (0.3 U/kg i.v. at 0,4
and 24 h). Haemostatic tests were done at 0, 1, 4, 5, 24 and
25 h. Results (median: ranges U/dl) were analysed by
Wilcoxon signed rank test (paired data). VIIIC increased at
1, 4 and 5h: 240 (112-300) to 300 (200-380), P<0.01,
returning to baseline at 24 h. VWF and RiCof increased at 1,
4, 5, 24 and 25h (P<0.01): VWF from 505 (182-1060) to
600 (300-1180) and RiCof from 400 (154-800) to 480 (277-
847). Significant but variable increases in higher molecular
weight forms of VWF (more biologically active) were seen
after each dose. Standard and dose-dependent platelet
aggregation was significantly decreased with adrenaline but
was not altered with ADP, ristocetin and collagen. However
concentrations of platelet release factors (platelet 4 and beta
thromboglobulin) did not increase indicating no platelet
activation in vivo. Bleeding times shortened only in half the
patients, more marked at 1 than at 5 h.
The maintenance of increased VWF and RiCof activity in

cirrhosis with DDAVP reflects improvement of primary
haemostasis which is not mediated by improved platelet
aggregation. This is of potential therapeutic importance and
should be evaluated in clinical studies.
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Increasing age - an important adverse
prognostic factor in hepatitis A virus infection
(Abstract)

A. Forbes and R. Williams
Liver Unit, King's College School ofMedicine and Dentistry,
Denmark Hill, London SE5 9RS, UK.

Hepatitis A is generally a disease of young adults in the UK;
registry data for England and Wales on infective jaundice
confirm a median age ofincidence (for both sexes) ofbetween
20 and 24 for each of the years 1979 to 1984. Fifteen British
residents (6 male) seen in a single centre with fulminant
hepatic failure (FHF) secondary to hepatitis A had a
substantially higher median age of 40 years (range 13-58).
This suggested that increasing age represented a poor
prognostic factor for the clinical course of infection by this
virus. The mortality in this group was examined in
conjunction with the national mortality statistics for hepatitis
A. Despite intensive support, 8 of our 15 cases (3 male) died;
their higher median age of 45 (range 22-58) did not quite
reach significance. There were 128 deaths from hepatitis A
notified between 1979 and 1984 (- 0.04 per 100 000 per year)
and the median age of these patients exceeded 60 in 5 of the 6
years, with 5 of 11 deaths in 1984 occurring in patients aged
70 or more. Since (from our data) it may reasonably be
assumed that a similar number had hepatitis A complicated
by non-fatal FHF, there is strong support for the hypothesis
that exposure to the hepatitis A virus is more hazardous with
increasing age. This conclusion has important implications
both in the advice to be given on prophylactic
immunoglobulin, and on the appropriate provision of
immunisation when a vaccine becomes available.
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