











PROPRANOLOL AND RENAL FAILURE

glomerular filtration coincides with an
increase in plasma renin activity (PRA)
in man (4, 14, 19, 22, 30) and in animals
(5, 8). Some authors have advanced the
theory that the large concentrations of
intrarenal angiotensin generated by libera-
tion of renin in situ, might maintain or
~increase vasoconstriction of the afferent
glomerular arteriole.

The perpetuation of this mechanism of
response of the glomerulus primarily in-
duced by the decrease in active plasma
volume, might maintain the reduction of
the glomerular filtrate (12).

Several experiments have been made
attempting to modify the different com-
ponents of the renin angiotensin system.
MCDONALD et al. (17) employing™ so-
dium overloads in the diet of rats were
able to protect them from glycerol in-
duced ARF. This protection was atributed
to the depletion of intrarenal renin asso-
ciated with the prolonged ingestion of
excessive sodium (29). On the other hand
the use of potassium chloride, a procedure
which inhibits intrarenal synthesis and
liberation of renin, does not protect the
rats from renal failure induced by mer-
cury chloride (11). The explanation could
be that CIK reduced PRA as much as
chronic excess of salt but does not deplete
the juxtaglomerular apparatus of renin as
effectively. This suggests a more impor-
tant role of intrarenal renin than plasma
renin in the experimental ARF.

Passive inmunization against angioten-
sin II, when the antibodies are adminis-
tered simultaneously with or very shortly
after injection of glycerol seems to pre-
vent uremia (25, 26). However, other
authors were unable to protect the animals
agqinst experimental ARF using either
active or passive inmunization (20). These
differences might be explained by the
dissimilarities in the affinity and quantity
of antibodies used (26).

In the present experiments, propranolol
has been used, as a drug which seems to
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decrease renin secretion (6) in human (18, .
31) and animals (1). Administration of
large doses of propranolol for a prolonged
period of time reduces diuresis in the rat,
as well as Na and urea excretion in urine
(7, 16, 21) a phenomenon recently observed
in humans with the use of other beta
blockers (32). An increase in creatinine
clearance was found. Amimals - treated
chronically with large doses of proprano-
lol, when injected with glycerol showed
a less intense polyuric ARF than those
animals not pretreated. On the first day
urea and creatinine excretion were low,
they reached normal levels more quickly
than untreated rats. Urea and creatinine -
concentrations in plasma were elevated,
although significantly less in treated ani-
mals, corresponding to greater creatinine
clearance and lower kidney weight. A sim-
ilar effect has been found in another
ARF model (13). .

A single intramuscular dose of propran-
olol one hour before inducing ARF wa
not effective i preventing failure.- ‘

The partial protection observed, which
seems to be exercised by propranolol
administered in large dose during 7 days,
could be due to two reasons: first, to the
direct inhibitory activity of renin liberation
in the juxtaglomerular apparatus; and
second to the increase of volume of ex-
tracelular space.

Propranolol seems to provoke this ex-
pansion of extracelular volume through
water and sodium retention and it is pos-
sible that the hydrosaline expansion re-
ferred diminishes renin secretion with the
result that propranolol may act through
this mechanism rather than exercising a
direct anti-renin effect.

Although these results do not allow to
deduce the role of the renin angiotensin
system in ARF, the protective function
performed by propranolol in ARF is an-
other indirect argument favoring the phys-
iopathological importance of elevated in-
trarenal concentrations of renin.
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Resumen

Se ha estudiado el efecto producido por la
administracién de propranolol a altas dosis y
durante una semana sobre algunos aspectos de
la funcion renal de ratas normales y con fra-
caso renal agudo (FRA). Asimismo se ha estu-
diado el efecto del propranolol administrado
en una sola dosis, 1 hora antes de provocar
el FRA. '

La administracion crénica de propranolol
produce retencién de agua y sal y aumento de
aclaramiento de creatinina. El FRA inducido
por administraciéon intramuscular de glicerina
en estos animales pretratados con propranolol
es significativamente méas leve que el que se
produce en los animales no pretratados. La
administracién de una sola dosis de proprano-
lol no ejerce ninguna proteccién,
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