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Abstract

The left ventricular (LV) end-systolic force-diameter (Fes-Des) relationship was used to examine the
effect of a new positive inotropic agent (vesnarinone) on the contractility of the S-blocked canine left
ventricle. Seven adult mongrel dogs were implanted with ultrasonic crystals to measure the LV diameter
and a micromanometer to measure LV pressure. Beta-adrenergic and vagal blockades were induced with
intravenous propranolol (2 mg/kg) and atropine (0.2 mg/kg), respectively, and preload was decreased by
inferior vena caval occlusion. The slope (Ec) and extrapolated diameter intercept (Do) of the LV Fes—Des
relationship were derived from the end-systolic data obtained in the control, B-blocked state, after
sulfolane infusion, and after infusion of vesnarinone (3 mg/kg) dissolved in sulfolane. Ec was used as a
new index of LV myocardial contractility. After vesarinone infusion, the LV Fes-Des relationship seemed
to be nearly linear, and its Ec value was significantly increased by 18% (68.4+15.4 vs 80.4+21.8 g/cm,
p<0.05) without changes in heart rate, whereas Do did not change (1.74£0.44 vs 1.70+0.42cm). These
results indicate that vesnarinone significantly enhances myocardial contractility in the B-blocked canine

left ventricle.
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Fig. 1 Location of implanted ultrasonic crystals and micromanometer
for measurements of left ventricular (LV) diameter
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Fig. 2

Representative LV circumferential force-diameter loops ob-
tained from one dog in response to inferior vena caval occlu-
sion. Upper left corner of the loops represents the end-systolic
point in each cardiac cycle. Regression lines were estimated
from data for the LV Fes-Des relationship during sulfolane in-
fusion and after infusion of vesnarinone dissolved in sulfolane.
Vesnarinone increased the slope of the relationship without
change in the extrapolated diameter intercept.
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Table 1 Effect of vesnarinone infusion (n=7)
Control Sulfolane Vesnarinone p value p value
© o) (%) (CvsS) (SvsV)
Heart rate [bpm]
Baseline 9320 92+20 90+21 NS NS
Lowest pressure 92+19 92420 92123
LV end-systolic pressure [mmHg]
Baseline 10510 10810 110*10 NS NS
Lowest pressure 83 k5% 857+ 83t 6*
LV end-systolic diameter [cm]
Baseline 2.71+0.61 2.67%+0.59 2.53+0.55 NS <0.01
Lowest pressure 2.43+0.57 2.40£0.55* 2.261+0.50*
LV end-systolic force [g]
Baseline 195+53 199+57 192+51 NS NS
Lowest pressure 139+39% 141+41% 128 +£32*
LV Fes-Des relation
Ec [g/cm] 65.3+15.2 68.4+154 80.4+21.8 NS <0.05
Do [cm] 1.72+0.44 1.72+0.44 1.70+0.42 NS NS

Data were expressed as the mean SD. *p<0.01 (baseline vs lowest pressure)

Vesnarinone = after vesnarinone infusion (3 mg/kg);
cept of the LV end-systolic force-diameter relation;
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DULHKEST (left ventricular force: F) (&, F=P-D/2a'? O,

Ec=slope of the LV end-systolic force-length relation;
NS =not significant

Do=extrapolated diameter inter-

Fes=A (Des—B) [g] 2)
*A,B: BRELK

LOEE L. L7z%%5C, Ec &Do (& (1), (2) 25, kDEBDY
P: pressure 3), @ELTENS.
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a FHEH Do=B [cm] 4
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$0.735 mmHg-g~'-cm?) 130 & EAREY % GRS 4R
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Fes=nEc (Des—Do) [g] )
Ec= slope of the LV end-systolic force-length relation

Do=extrapolated diameter of the LV end-systolic force-diameter re-
lation
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