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The effect of Aconiti tuber butanol fraction on the rabbit heart
microsomal Nat-K*-activated ATPase activity

S8.G. Shin, J.K. Lim, C.W. Park, M.S. Kim

Department of Pharmacology, College of Medicine, Seowl National University

Aconiti tuber butanol fraction shows positive inotropic effect on the isolated atrium of rabbit

heart. To investigate the mechanism, the effect on microsomal ATPase activity of rabbit heart

is observed.

The microsomal fraction which contains the Nat-and K*-activated ATPase in the presence of

Mg* is isolated from the left ventricle of rabbit heart. The microsomal ATPase activity is

maximally stimulated at Na* and K* concentration of 100 mM and 10 mM respectively.

Microsomal Na*-K*-activated ATPase is inhibited by ouabain and Aconiti tuber butanol fra-

ction. Ouabain and Aconiti tuber butanol fraction depress Nat-stimulation on microsomal ATP
ase activity, and the inhibitory effects are not completely reversed at Na* concentration of 300
mM. Also, K*-stimulation on microsomal ATPase activity is inhibited by ouabin and Aconiti

tuber butanol fraction and the inhibitions are not compeletely reversed at K* concentration of

30 mM.

It is, therefore, suggested that the inhibitory effect of Aconiti tuber butanol fraction on the

microsomal ATPase activity may contribute to leading to the positive inotropic effect.
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Fig. 1. Extraction of Aconiti tuber butanol fraction.
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Fig. 2. The effect fo ouabain on the rabbit heart
microsomal Na*-K*-activated ATPase act-
ivity. The enzyme(150 g protein) was added
to the medium which contained oubain just
prior to the preincubation. Incubation me-
dium; tris-buffer 50 mM (pH 7.4), EDTA-
tris 1mM, NaCl 100mM, KCl 10mM,
MgCl, 5mM, tris-ATP 2.5mM and total
volume 1ml. Each point is the mean+S.E,
of 8 experiments.
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Fig. 3. The effect of Aconiti tuber Butanol fraction
on the rabbit heart microsomal Nat+-K*-act-
ivated ATPase activity. Incubation medium;
tris-buffer 50 mM (pH 7.4), EDTA-tris 1
mM, NaCl 100 mM, KCl 10 mM, MgCl; 5
mM and tris-ATP 2. 5mM. Each point is
the mean=S.E. of 8 experiments.
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Table 1. The effect of ouabain and Aconiti tuber butanol fraction on the rabbit heart microsomal Nat-K*-

activated ATPase activity

Quabaly | ATPase activity® | % inhibition | A | ATPase activity* | % inhibition
9 5. 74220, 29 L71 6 4.800.20 7.51
8 5. 33-0. 34 .73 5 4. 680, 12 .83
7 5. 61+0. 25 3.94 4 4.78:0.07 7.90
6 3.78:0.19 3.27 3 © 4.50%0.15 13.29
5 1. 95::0. 19 66. 61 2.52 3.310. 15 36. 22
4 1. 68:+0. 30 7123 215 2. 2140, 09 57. 42
3 1. 15::0. 07 80. 31 2 0. 69:0. 10 86.71

Half inhibition dose : 4, 8X107°M

Half inhibition dose : 4,4X107%gm/ml

*; Value is expressed as mean®-S.E, of gmoles Pi/mg. prot./hr.
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Fig. 4. The effect of ouabain on the rabbit heart

microsomal ATPase activity with changing
concentration of Na¥*, Incubation medium;
tris-buffer 50mM(pH 7.4), EDTA-tris 1
mM, KCl 10mM, MgCl, 5mM, and tris-
ATP 2. 5mM. Each pointis the mean=S.E.
of 4 experiments.
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Fig. 5. The effect of Aconiti tuber butanol fraction

on the rabbit heart microsomal ATPase

activity with changing concentration of Na*..

Incubation medium; tris-buffer 50mM(pH
7.4), EDTA-tris 1 mM, KCl 10 mM, MgCl;
5mM and tris-ATP 2.5 mM. Each point is
the mean=+S.E. of 7 experiments.
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The effect of ouabain on the rabbit heart
microsomal ATPase activity with changing
concentration of K*. Incubation medium;
tris-buffer 50 mM(pH 7.4), EDTA-tris 1
mM, NaCl 100 mM, MgCly; 5 mM and tris-
ATP 2.5 mM. Each point is the mean=S.
E. of 4 experiments. '
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Fig. 7. The effect of Aconiti tuber butanol fraction

on the rabbit heart microsomal ATPase
activity with changing concentration of K+
Incubation medium; tris-buffer 50 mM(pH
7.4), EDTA-tris 1 mM, NaCl 100 mM, Mg
Cl, 5mM and tris-ATP 2, 5mM. Each point
is the mean=S.E. of 7 experiments.
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Table 2. The effects of Aconiti tuber butanol fraction, ouabain on the rabbit heart microsomal ATPase
activity with changing concentration of Na*, K*

A) Ouabain B) Aconi tituber butanol fraction
Na* K+ Control ATPase A+Oub,(5X1075M)| Contro! ATPase A+AF(G)7X1072
conc. conc. activity. mean=S.E, mean=S.E. activity mean=+S.E. gm/ml)mean=+S.E.
0 10 0. 85+0. 06 0. 650, 10 0. 9640, 27 0. 58=+0. 20
50 10 4. 2240, 05 1.87+0. 23 3. 7840, 46 2.0540. 19
100 10 5. 182+0. 07 2.00+£0. 18 4,7720. 26 2. 104£0. 23
200 10 3. 93£0. 16 2,42-+0.10 3.6340.10 1, 834-0. 20
300 10 4,52-40. 16 2,2840.13 4, 1740, 17 0. 26020
100 0 0.83%0. 07 0.53-£0. 11 0.934:0. 22 0.90+0. 21
100 5 5.28+0. 15 1. 36:£0. 11 5,040, 38 2.260. 16
100 C 10 5. 1840. 07 2.000, 18 4,770. 27 2. 1040. 23
100 20 4. 64+0. 19 1. 89-k0. 12 4,53+0.19 2.26%0.22
100 30 4. 27+0. 49 2. 140, 10 4, 3740, 48 2,3810.49

* Values are expressed as gmoles pi/mg - protein/hr.

Oub=0uabain

AF(5)=Aconiti tuber butanol fraction

Each value is the mean=4S.E. of 4 experiments for ouabain, 7 experiments for Aconiti tuber butanol

fraction.
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