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Summary

The effect of p-adrenoceptor blockade on the wall performance of the in situ canine left ventricle
(LV) was evaluated based on the LV end-systolic force-diameter (F-Ds) relation in 10 healthy
mongrel dogs. LV diameter was measured with ultrasonic crystals, and LV pressure was measured
with a micromanometer. Preload was altered by inferior vena caval (IVC) occlusion. In the control
contractility state, the IVC was occluded for 7 sec. Blockade of the cardiac g-adrenergic nerves was
induced with 2 mg/kg propranolol i.v.. Slopes (E.) and extrapolated diameter intercepts (D,) of the
LV F-D,, relation were obtained from end-systolic data of the control contractility state and after
the infusion of propranolol. E. was used as an index for the inotropic state of the myocardium of
the LV wall. IVC occlusion during 7 sec under the control contractility state produced little change
in the heart rate. Thus, IVC occlusion for 7 sec avoided the major reflex change of autonomic
tone. After the infusion of propranolol, the heart rate and E. both decreased by 24 and 43% of the
control value, respectively; whereas, D, was not significantly altered. Therefore, it was suspected
that the cardiac -adrenergic nerve played an important role in maintaining myocardial contractility
state of the in situ canine LV wall.
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Fig. 1. Diagram of the cylinder model of the
left ventricle.

R,,=end-systolic cylinder radius ; Hes=end-systol-
ic cylinder wall thickness; F,=end-systolic circum-
ferential force; F=end-systolic circumferential ten-
sile force; [=cylinder height (1 cm).
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Fig. 2. Instrumentation and location of crystal
pair for measurements of left ventricular (LV)
diameter.
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Fig. 3. Effect of propranolol on the left ven-
tricular (LV) end-systolic force-diameter (F -
D) relation.

Representative left ventricular circumferential
force-diameter loops obtained from one dog during
inferior vena caval occlusion. Upper left corners of
loops represent end-systolic point in each cardiac
cycle. Regression lines were estimated for each
datum for LV F-Dg relation during the control
contractility and after infusion of propranolol (2 mg/
kg) and atropin (0.2 mg/kg). Results indicated that
B-blockade significantly decreased the slope of the
relation without change in the extrapolated diameter
intercept.
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Table 1. Effect of propranolol on left ventricular (LV) F,-D,, relation (N=10)

Controls Propranolol p value
Heart rate [beats/min] 140427 106+19 <0.01
LV end-systolic pressure [mmHg] 121+22 111+16 NS
LV end-systolic diameter [cm] 1.87+0.29 2.22+0.38 <0.05
LV end-systolic force [g] 156 +42 167+36 NS
LV Fg-D relation
E., [g/cm] 151+61 86+20 <0.05
D, [em] 1.50+0.22 1.56+0.30 NS

Fos-Dg relation=end-systolic force-diameter relation; E.=slope of the LV F,-D,, relation; D,=extrapolated
diameter intercept of the LV F.-D,; relation; NS=not significant.
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