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Acute hemodynamic effects of propranolol in the
conscious spontaneously hypertensive rat (SHR)
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In conscious SHR we recently reported a 2-4 h
delayed antihypertensive effect following acute subcu-
taneous (s.c.) propranolol in different doses (Struyker-
Boudier, 1978). In this study we further characterized
the hemodynamic effects of propranolol in this species
using chronically implanted electromagnetic flow-
probes for the measurement of cardiac output.

Male SHR (Blue Spruce Farms) weighing 250-300
g were used. Flow-probes (Carolina Medical Elec-
tronics EP 105) were placed around the ascending
aorta according to the method of Smith & Hutchins
(1977). A teflon catheter was positioned into the ab-
dominal aorta via the left femoral artery for monitor-
ing pulsatile and mean arterial blood pressure (MAP).
Rats were allowed at least 3 days for recovery from
surgery.

On the experimental day, after 1 h for stabilization
of haemodynamics, rats were injected s.c. either with
propranolol (5 mg/kg, n = 8) or vehicle (0.1 ml 0.9%
NaCl, n=7). Haemodynamic variables were
measured continuously during the first 8 h and fur-
thermore at 12 and 20 h after the injection. Cardiac
index (CI, ml min~' 100 g body weight ™ !), total peri-
pheral resistance (TPRI = MAP/CI; mm Hg min 100

g body weight ml~!) and stroke volume (SVI = CI/
heart rate; ml 100 g body weight ~') were calculated.

The results, summarized in Table 1, indicate an im-
mediate reduction of heart rate (HR) and CI following
propranolol. However, TPRI increased, resulting in
a net increase of MAP. At 2 h after injection all par-
ameters were gradually returning to their control
values, with the exception of MAP, which was then
significantly lowered (P < 0.05) as compared to saline
controls. HR and TPRI were back to control values
at 4 h post-injection, whereas CI remained lowered
for 12 hours. At 20 h post-injection MAP and TPRI
were significantly below saline control values.

The results indicate that the haemodynamic effects
of a single dose of propranolol in SHR resemble those
in humans (Tarazi & Dustan, 1972), suggesting that
this species is a suitable animal model for the study of
the cardiovascular pharmacology of f-adrenoceptor
blocking drugs.

This study was supported by a grant from the Dutch Heart
Foundation.
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