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The participation of Pj-adrcnoccptor on renin secretion was studied in perfused rat kid­
ney. Administration of propranolol, inhibited the renin release mediated by isoproterenol.
Likewise, metoprolol and practolol, showed a similar potency to propranolol in inhibiting
isoproterenol-induced renin secretion. These results suggest that the P-receptor responsible
for isoproterenol-induced renin release in rats is a prtype adrenoceptor.
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Some authors have proposed that [32-ad-
renoceptors carry out a major role in con­
trolling renin release. Weber et al (13)
have suggested that isoprenaline-induced
renin secretion is blocked more effectively
by p2- than [^-adrenoceptor antagonist.
By contrast, other studies (5,7) imply that
pradrenoceptors are essential, while fl­
adrenoceptors are considered to be of little
importance in causing renin release. On
the other hand, it should be noted that
most of these studies were carried out in
man or in animals in vivo (1, 3, 11).

It therefore seems worthwhile to study 
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the role of ^-adrenoceptor on renin re­
lease in an in vitro kidney perfusion mod­
el. The isolated, perfused rat kidney was
chosen because it permits the study of
renin secretion under conditions in which
extrarenal factors can be controlled.

Materials and Methods

Male Wistar rats weighing 250-300 g
were anesthetized with 50 mg/kg sodium
pentobarbital i.p. The abdomen was
opened by a midline incision and the left
kidney, the left renal artery and the ab­
dominal aorta and cava were exposed.
Thereafter, the kidney was humidified in
situ and perfused with warm (37° C) ox­
ygenated Krebs-Ringer dextran saline 
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(95 % O2, 5 % CO2), at a constant rate
of 8 ml/min with the help of a Desaga peri­
staltic pump. The perfusion pressure was
continuously monitored by a physiologi­
cal pressure transducer (type 4-422, Bell
and Howel, Ltd.) inserted between the
pump and the kidney. Samples were col­
lected after an initial 10 min equilibration
period (0 time) and at 5, 10, 15 and 20 min
periods thereafter. Isoproterenol and/or
^-antagonists were administered through
the perfusion fluid with a Braun pump and
the animals were grouped as follows:
a) Controls: three groups of rats infused
with either metoprolol, practolol or pro­
pranolol. b) Experimentals: another three
groups of rats infused with isoproterenol
plus metoprolol, practolol or propranolol.
An additional group of rats infused with
isoproterenol alone served as controls for
this latter group. No changes in perfusion
pressure in any of the experimental groups
were observed. Perfusate samples were di­
alyzed successively to pH 4.5 (24 h) and
pH 7.5 (24 h) at 4° C with phosphate buf­
fer containing EDTA-Na2 to remove an-
giotensinases (12). Samples were then in­
cubated at 37° C for 3 h with nephrec-
tomized rat plasma as substrate (12). The
enzymatic reaction was stopped by heat­
ing the samples to 85-95° C for 5 min. The
angiotensin I was measured by radioim­
munoassay. All results are expressed as
mean ± SEM. Analysis of signification
was performed using the Student’s «t»
test. The sources ana doses of the drugs
used were as follows: isoproterenol (Boeh­
ringer Ingelheim), 7 X 10-9 M; propran­
olol (ICI Farma), 3.4 X 10“7 M; practolol
(ICI Farma), 1.3 X 10~6 M and metopro­
lol (Ciba Geigy) 6.3 X 10-6 M.

Results

The results (fig. 1) demonstrate that
perfusion by any of the P-antagonists,
propranolol (n = 6), practolol (n = 6)
and metoprolol (n - 6), did not alter bas-

Fig. 1. Effects of metoprolol (top), practolol
(middle) and propranolol (bottom) on renin re­

lease induced by isoproterenol.
Values are given as means ± SEM.

al renin secretion as compared with the
control group (n = 6). The (3-agonist iso­
proterenol (n = 5) caused a very signif­
icant increase (p < 0.001) in renin release
compared with the control. The non-se-
lective P-antagonist propranolol (n = 5)
blocked the stimulatory effect of isopro­
terenol on renin secretion (fig. 1, bottom,
p < 0.001). A similar effect was obtained
with selective Pj blocking agents practolol
(n = 5, p < 0.001) and metoprolol (n = 
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5, p < 0.001) (fig. 1, middle and top re­
spectively).

Discussion

The (3-adrenergic receptor involved in
renin response to adrenergic stimulation
has been widely investigated. The results,
however, are conflicting and vary with the
species and the method used. A |3-adreno-
ceptor has been proposed in man (3), cat
(7), rabbit (13), aog (5) and rat (2). On the
other hand, since factors such as renal he­
modynamics and sodium concentration
affect renin secretion, the role of the [3-
adrenoceptor on renin release can be more
accurately studied in vitro. In fact, the iso­
lated perfused rat kidney permits the in­
vestigation of renin under conditions in
which these factors can be controlled or
excluded.

The results presented here confirm that
isoproterenol-mediated renin release oc­
curs in the rat via activation of P(-adreno-
ceptors. This is in agreement with pre­
vious findings (1, 3, 5) and it suggests that
renin release depends upon the f^-type re­
ceptor.

In the present experiments, the effects
of two selective pj-adrenoceptor antago­
nists, metoprolol and practolol, as well as
the nonselective P-antagonist propranolol
on renin release induced by isoproterenol
(a nonselective P-agonist) in vitro were
compared. At the dose used, administra­
tion of the P-blocker propranolol sup­
presses the increase in renin secretion
caused by isoproterenol, a finding which
is in agreement with other studies in rat
and man (3).

Of the two selective ^-antagonists test­
ed, practolol and metoprolol, practolol
has been reported to exhibit great selec­
tivity for Pt-blocking effects at a low dose
(8), although metoprolol also exerts Pi-
blocking properties (11) at a low dosage.
In our experiments, practolol and meto­
prolol are approximately equipotent to 

propranolol in inhibiting isoproterenol-
induced renin secretion.

Some authors, such as Weber et al. (13)
have demonstrated that a P2-blocking
agent was responsible for inhibiting iso­
proterenol-caused renin release. Howev­
er, isoproterenol can act in two different
ways: by affecting the P-adrenoceptor of
the juxtaglomerular cells (6) or by affect­
ing the P-adrenoceptor on renal vascula­
ture causing vasodilatation (9). This renal
vasodilatation induces renin secretion by
activation of the intrarenal vascular preso-
receptor, hence, in the study of Weber
et al. (13) blockade of these indirect actions
of isoproterenol by the p2-adrenoceptor
antagonists could have accounted for their
greater effectiveness in blocking renin se­
cretion. It was this finding which led to
the suggestion that p2-adrenoceptor may
mediate renin release.

On the other hand, Healy et al. (4)
show that pt-subtype is predominantly
contained in juxtaglomerular granule cells
and glomeruli, while P2-subtype is located
predominantly in medullary tubules. Mi-
lavec-Krizman et al. (10) showed that pr
adrenoceptor subtype mediates renin re­
lease in the isolated, perfused rat kidney.

To conclude, the present results suggest
that renin release induced by isoproter­
enol from the rat kidney is mediated by a
Prtype adrenoceptor.

Resumen

Se estudia la participacion de los receptores p-
adrenergicos en la secrecion de renina en el rinon ais-
lado de rata. Los resultados muestran que el propra­
nolol inhibe la liberacion de renina mediada por el
isoproterenol, mientras que el metoprolol y el prac­
tolol muestran una potencia similar al propranolol en
la inhibicion de la secrecion de renina estimulada por
el isoproterenol. Estos resultados sugieren que el re­
ceptor [3-adrenergico responsable del efecto del iso­
proterenol sobre la secrecidn de renina cs de tipo

Palabras clave: Secrecion de renina, Isoproterenol,
Propranolol, Metoprolol, Practolol, p-Rcccptor.
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