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Studies on Digitalis Receptor Desensitization in Rat Ventricle
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Abstract—[*H]Ouabain hinding parameters (Kp and B,..) to control rat ventricular strips and Langendorff
preparations which were not previously exposed to ouabain were compared with those to both preparations
that had been first exposed to a complete ouabain dose range of dose-response curve (107*M to 107¢M).
In rat ventricular strips and Langendorff perfused hearl preparations, cumulative dose-response curves of
ouabain revealed biphasic positive inotropic eflects, a “low-dose” effect and a “high-dose” effect with EDg,
values of 05uM and 35uM ouabain, respectively. The “low-dose” effect in ventricular strip disappeared or
was diminished significantly when the ouabain dose-response curve was repeated after the washout of the
effects of the first dose-response curve, whereas there were no signilicant differences in the maximal “high-
dose” effect in both exposures to oubain. However, both of the control and ouabain-preexposed Langendorff
perfused hearts revealed the same low-dose effects. The Kp value for [*Hlouabain binding and the ouabain
binding site concentration (B,..) estimated by [*H]ouabain displacement assay in control preparations were
230 nM and 2 pmol/mg protein, respectively. [*H]Ouabhain binding parameters were not changed by repeated
exposure to high concentrations of ouabain. These results suggest that digitalis receptor desensitization in
the rat ventricular strip may due to the change of post-receptor events induced by ouabain binding to a
high affinity site (@ isoform).

Keywords [ digitalis receptor, desensitization, rat veniricle, inotropic effecl, [*H]ouabain binding.
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Fig. L. A typical cumulative dose-response curve of ouabain
in rat venlricular strip.

Filled squares: Initial dose-response curve “first expose”
showing two positive inotropic effects. Open squares: Second
dose-response curve obtained 120 min after washout of the
first ouabain exposure showing absence of “low-dose” effect
and single “high-dose” effect.
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Fig. 2. Dose-response curve of ouabain in Langendorff perfu-
sed rat heart.

Filled squares: First dose-response curve. Open squares: Se-
cond dose-response curve obtained 60 min after washout of
the first ouabain exposure (107%--10"*M). Each point deno-
tes mean of 6 hearts.
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Table 1. [*H]Ouabain equilibrium binding to the right vent-
ricular strips and the Langendorff perfused hearts of rats

[*H]Quabain equilibrium binding

(pmol/mg)
Control Pre-exposed to ouabain
Ventricular strip 0.60% 0.027 0.64x 0.025
Perfused ventricle  0.621 0.019 0.64= 0.039

Ventricular homogenates were prepared by homogenization of
30 to 40 mg of electrically stimulated right ventricular strip or
perfused ventricle with glass homogenizer in 2m/ of the cold
medium containing 50 mM Tris:Cl, 5 mM MgCly, 5 mM Tris-Pi.
Homogenate protein (200 ug/ml) was added to a solution contai-
ning 50 mM Tris+Cl, 5mM MgCl, 5mM Tris-Pi and 100 nM
[*HJouabain. The reaction mixture was incubated for 90 min at
37C and rapidly filtered on 0.45 ym methylcellulose filters (Gel-
man) by a filtration method (Wallick -5, 1978). Nonspecific bin-
ding was measured in the presence of 5.5 mM unlabeled ouabain.
Each value represents the meant+ S.EM. of six ventricular strips
and perfused ventricles.
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Table 113 Fig 3o)|4] [*HJouabainZd¥e] 50%E
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oudbam-f] KpAl= Z7F 245nM % 222 nM, By 2

Table II. K, value and ouabain binding site concentration
(Byes) in homogenate from non-exposed (control) and pre-ex-
posed ventricle to ouabain

KD Bma.r
(nM) (pmol/mg)
Ventricular Control 2451+ 524 2.05+0.27
Strip Pre-exposed 2354+ 394 2.05x0.18
Perfused Control 22171230 2.01+ 0.09
Ventricle  Pre-exposed 2333+ 342 2,13%£0.23

Homogenate from right ventricular strip and perfused right vent-
ricle were prepared as described in Table I The apparent K
and B, were calculated by the following equations: Kp=Cos—a,
B,.=Be-Cys/a, where Cys is the concentration of unlabeled oua-
bain that caused a 50% reduction of the previously bound labeled
ouabain, a is the labeled ouabain concentration, and Be is the
equilibrium binding of the labeled ouabain in the absence of
unlabeled ouabain. Each value represents the meant S.E.M. of
six preparations.
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Fig. 3. Probit plot of data obtained from [*HJouabain displa-
cement assay.

Each point (mean of four ot five determinations) represents
the percent decrease of specific [*H]ouabain bound at equili-
brium displaced by increasing concentrations of unlabeled
ouabain (as indicated on the abscissa). B—M: control, O—0O:
pre-exposed to ouabain. See Methodsfor details of binding
assay.
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