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Studies on the Positive Inotropic Mechanism of Aconiti Tuber

Myung Suk Kim and Yong Sik Kim

Department of Pharmacology, College of Medicine, Seoul National University, Seoul, Korea

Aconiti tuber butanol fraction, which is isolated from the chloroform insoluble and water

soluble extract of Aconitum wvolubile, has been recently known to have a potent positive

inotropic effect in the isolated cardiac muscle preparations of various animals. The positive

inotropic mechanism of Aconiti tuber butanol fraction, in relation with the external calcium,

was studied using the isolated cat papillary muscle. The positive inotropic effect was
dependent on the calcium concentration in the nutrient medium, and a synergistic relation
could be demonstrated between Aconiti tuber butanol fraction and the external calcium.
The inotropic effect of 10~%g/ml of Aconiti tuber butanol fraction was equivalent to that of
0.06 mM of calcium in the medium. After the treatment with a calcium influx inhibitor
Verapamil (2X10-7~10~°M), the contractile force of the papillary muscle was markedly
inhibited. In these preparations, Aconiti tuber butanol fraction restored the decreased
contractility in a dose-dependent manner. It was suggested that the positive inotropic effect
of Aconiti tuber butanol fraction might be related with the stimulating action on the
calcium influx through the slow inward calcium channels in the cardiac cell membrane.

In contrast with digitalis cardiac glycoside, Aconiti tuber butanol fraction infused intrav-
enously into the anesthetized rabbit decreased the systemic arterial blood pressure and

increased the carotid blood flow, but produced no prominent changes in the heart rate,
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Fig. 1. Effect of external calcium on the contractility of cat papillary muscle treated with Aconiti

tuber butanol fraction(ABF).

Table 1. Influence of Aconiti tuber butanol fraction(ABF) on the inotropic effect of external calcium in

the cat papillary muscle preparation

Ca** mM ABF(Xx10™g/ml), % of Maximum contraction (Mean+S.E.)
0 ) 3 5 7 10
0.5 11.96+1.08 18.03=3. 23 22,9341.92 33.39-4. 00 37.7471-3.45
1.0 32.631.83 39.124-4. 40 46, 96+2, 49 55.73-23. 86 64.397-2. 03
1.5 62.4614, 18 67. 75>2. 38 73.5641.38 76.9043.58 80. 8=0.22
2.0 83.00+2. 81 87.5712.03 88.6221.58 89.49+1.73 50.65=0.93
2.5 100 100 100 100 160

Table 2. Calcium concentration which produces 50
-percentile response at the given concent-
rations of Aconi tituber butanol fraction
(ABF). The [Ca™*;] values have been
determined from Fig, 2

(ABF] 10-%g/ml (Cat*slmM
0 1.3
3 1.2
5 1.06
7 0. 89
10 0.75
96%¢ 45 Jehyg o, ANt 3xi10

g/ml EA A= 18.03%, 23, 107%g/mld] A=
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Table 3.
anesthetized rabbit

Effect of Aconiti tuber butanol fraction on the blood pressure,

¥ AR Aol AT AT

heart rate and blood flow in

Aconiti tuber butanol fraction, (mg/kg)

Control 10 Control 50 Control 100
Blood Pressure (mmHg)
Systolic 80.34-7.0 77.5+10.3 89.447.9 78.3+14.9 82.1+16.6 62.1+17.8
%change =3.5 —12.4 —24
Diastolic 73.31+7.6 70.8+11.8 81.5+6.5 69.4+14,3 74.4116.3 54.1421.4
%change —3.4 —14.8 —27.3
Heart Rate(per min.) 230--43.6 231145.4 249+41.0 2431+39.9 205138, 3 198+33.3
%change — —-2.4 —-3.3
Carotid Blood
Flow (ml/min) 104.9+44.7 105.3+45.2 83.0%50.0 88.6+52.7 87.81:20.5 101.2%17.0
Zchange — +6.7 +15.3
1.54
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Fig. 3. Inotrepic relation of the Aconiti tuber but-
anol fraction (ABF) to the external calcium
. . . — T T — Y which is plotted from Table 2.
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Fig. 2. Contractile response of cat papillary muscle

to the Aconiti tuber butanol fraction and
the external calcium. Aconiti tubér butanol
fraction(g/ml), X—X,0; O—0 3X10™%; @
—@ 5X107% A—A 7X10™%; A—A 1072

747t Az A7 59.2%9} 27, 3%l 2-3hstg 2,
apamil & ¥ARLEbE ¥ o) $F—F3LLTAL &
A8 3ol FAZH(Fig. 5).
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Fig. 4. Influence of Verapamil on the positive
inotropic effect of Aconiti tuber butanol
fraction (ABF) in cat papillary muscle.
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