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The influence of an increased endogenous production of angiotensin II and of sodium
homeostasis upon the response of plasma aldosterone to metoclopramide administration has
been investigated in 5 normal volunteers. Our results show that the increase of plasma
aldosterone after metoclopramide administration is independent of angiotensin II. ACTH and
potassium, and that it increases even further due to the endogenous production of angiotensin II

induced by postural changes. The state of sodium balance seems'to influence the response
of plasma aldosterone to metoclopramide administration as it occurs with other stimuli of
aldosterone secretion.

Key words: Angiotensin II, Aldosterone, Metoclopramide, ACTH, Sodium homeostasis,
Postural changes.

Recent data suggest that aldosterone
secretion is under tonic dopaminergic in
hibition in normal man (3, 4, 7). The role
of dopamine in the aldosterone control
rests largely on the aldosterone response
to metoclopramide administration (3, 4,
7). CAREY et al. (3) have postulated that
the dopaminergic control of aldosterone
secretion is maximum and can be overrid- 
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de by the administration of exogenous
angiotensin II in normal man. Very re
cently (17) it has been postulated that
sodium homeostasis may influence the
dopaminergic modulation of aldosterone
secretion.

The aim of this study was double; in
vestigate whether or not the increased
secretion of aldosterone induced by met
oclopramide administration was over
ridden by an increased endogenous pro
duction of angiotensin obtained through
postural changes and second whether 
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or not this response is influenced by the
sodium balance of the subject.

Materials and Methods
Five male volunteers normotensive be

tween 21 and 25 years old, were included
in the study. Metoclopramide (10 mg i.v.)
and placebo were administered in two
situations of sodium balance: while tak
ing ad libitum sodium diet, and after 7
days on a diet containing 20 mEq of
sodium and 40 mEq of potassium daily.
After overnight recumbency plasma
samples were obtained at intervals of
-30, —15, 0, 10, 15, 20, 30,60,90 and 120
minutes. The subjects remained in the
supine position until the blood sample of
60 min was.obtained and deambulation
was initiated thereafter.

In every plasma sample, plasma renin
activity (PRA), aldosterone, prolactin
(PRL), cortisol and potassium were mea
sured. The adequacy of the low sodium
intake was established through the mea
surement of 24-hour urinary sodium and
potassium excretion that had to be less
than 30 mEq and 50 mEq respectively on
the sixth day of the diet.

Sodium and potassium were measured
by standard laboratory techniques.
Plasma renin activity was measured by
radioimmunoassay according to the
method of Haber et al. (11) modified
as described elsewhere (8). Plasma al
dosterone was measured following the
method of SANCHO and HABER (15) and
PRL and cortisol were determined by
specific radioimmunoassay according to
the methods of SINHA et al. (16) and FOS
TER and DUNN (9) respectively.

Statistical analysis was carried out with
the double tailed t test for paired data.

Results

Table I contains the values of PRA,
plasma aldosterone, PRL, plasma cor

tisol and potassium obtained while on a
sodium ad libitum diet with the adminis
tration of placebo and metoclopramide.
Table II contains the values of the same
parameters after 7 days on a low sodium
diet with the administration of placebo
and metoclopramide.

The values of PRA and plasma al
dosterone were, as expected, higher in
the sodium depleted state (p < 0.01) and
its behaviour was similar independent of
the sodium balance of the subject. Plasma
aldosterone increased significantly (p <
0.01) after metoclopramide administra
tion with peak values at 15 minutes,
although the maximum percent change
variation was higher after metoclopra
mide while on a low sodium diet (194 vs
163). Deambulation induced further in
creases in plasma aldosterone levels
although the percent change was lower
after metoclopramide administration in
both situations of sodium balance (at 120
min 122 vs 269 in ad libitum sodium diet
and 118 vs 301 after sodium restriction).

The levels of PRA were not modified
after the administration of placebo nor
metoclopramide and showed similar in
crements with deambulation in any of
the situations studied. Plasma PRL in
creased significantly (p < 0.01) with
metoclopramide in both situations of
sodium balance reaching its highest peak
between 20 and 30 minutes after the
administration of te drug. The maximun
percent variation was also higher while
on a low sodium diet (160 vs 130).

Discussion

Since the original description of NOR-
BJATO et al. (14) it has been accepted that
the administration of metoclopramide, a
competitive antagonist of dopamine, in
creases the aldosterone secretion in the
normal subject. The present results con
firm this finding and exclude the role of



Ta
bl

e I.
 Valu

es
 of

 PR
A,

 pl
as

m
a a

ld
os

te
ro

ne
 (P

A)
, PR

L,
 co

rti
so

l (F
) a

nd
 p

ot
as

si
um

 (K
) w

hi
le

 ta
ki

ng
 an

d a
d li

bi
tu

m
 so

di
um

 di
et

 ob
ta

in
ed

 wi
th

 th
e

ad
m

in
is

tr
at

io
n 

of
 pl

ac
eb

o 
(P

) o
r m

et
oc

lo
pr

am
id

e (
M

).
A

t 9
0 

m
in

ut
es

 th
e s

ub
je

ct
s (

n=
5)

 in
iti

at
ed

 d
ea

m
bu

la
tio

n.
 V

al
ue

s e
xp

re
ss

ed
 a

s x
 ±

 S
D

.

DOPAMINERGIC MODULATION OF ALDOSTERONE SECRETION 65



66 GARCiA-ROBLES. RU1LOPE. MANCHENO. HURTADO. ALCAZAR. VARELA. DE LA CALLE. ROD1CIO AND SANCHO



DOPAMINERGIC MODULATION OF ALDOSTERONE SECRETION 67

angiotensin II as well as of ACTH and
potassium in the changes of plasma
aldosterone in agreement with previous
reports (2-4,7).

The state of sodium balance influence
the rate of synthesis and release of
aldosterone by the adrenal gland in nor
mal man. Restriction of sodium induces
an increase of both plasma (10) and uri
nary levels (12) of aldosterone. The renin
angiotensin system has been purported to
modulate the adrenal’s response to varia
tions in sodium intake (18). Sodium
depletion also increases the sensitivity
of the adrenal response to factors which
act upon aldosterone secretion such as
ACTH (13), potassium (5), and angio
tensin II (6). Postural changes induce an
increase in the plasma levels of al
dosterone (10). These changes have been
interpreted as mainly due to changes in
renin-angiotensin system inducing incre
ments in aldosterone secretion al
though a decrease in the metabolic clear
ance rate of aldosterone contributes to
those findings (1). The present results
show that the response of plasma
aldosterone to metoclopramide adminis
tration behaves similarly in the two sit
uations of sodium balance studied,
-although a higher increase of the al
dosterone response was observed after
sodium restriction. Our results are similar
to those of Sowers et al. (17). These
authors postulate that in sodium restric
tion a more pronounced dopaminergic
modulation of aldosterone secretion ex
ists. It is our belief that this finding could
merely reflect an increased adrenal sen
sitivity to metoclopramide administration
secondary to sodium depletion similar to
that seen with other factors which influ
ence aldosterone secretion (5, 6, 13).

The present data show that the re
sponse of plasma aldosterone to meto
clopramide administration is overridden
by an increase in the endogenous produc
tion of angiotensin II although the in
crease of plasma aldosterone was lower 

after metoclopramide administration. A
similar effect with the exogenous
administration of angiotensin II has been
previously reported (3).

Higher incremental responses of PRL
have been observed in the present study,
confirming the results of SOWERS et al.
(17), during sodium depletion.

In conclusion, our results seem to indi
cate that the response of plasma
aldosterone to metoclopramide adminis
tration is overridden by the endogenous
production of angiotensin II and reflects
changes after sodium depletion compati
ble with an increased adrenal sensitivity
to the administration of the drug in the
sodium depleted state.

Resumen

Se estudia la influencia del aumento de
Angiotensina II endogena mediada por deplecion de
sodio y ortostatismo sobre los cambios de aldos-
terona inducidos por metoclopramida. Los resul-
tados obtenidos demuestran que estos cambios son
independientes de Angiotensina II, potasio y
ACTH. La situacion de balance de sodio modificala
respuesta de aldosterona a la metoclopramida,
como ocurre con otros estimulos sobre dicha se
crecion.
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