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Studies on the Mechanism of Positive Inotropic Action of Higenamine

—Interrelationship with calcium—

Ki Chul Chang, Jung Kyoo Lim, Chan Woong Park and Myung Suk Kim

Dept. of Pharmacology, College of Medicine, Seoul National Untversity

Higenamine (CyHiyNos, HCL, dl-1-(4-hydroxybenzyl)-6, 7-dihydroxy-1,2,3,4-tetrahydroiso-
quinoline hydrochloride), which has recently been isolated from the Aconite root, was
known to the cardiotonic component of the Aconite root.

The positive inotropic effect of Higenamine was observed in the isolated electrically
driven left atrium from rabbits with respect to the influences of extracellular calcium and
of calcium antagonists, e.g. La*** and verapamil.

A synergistic relation in the positive inotropic effect could be demonstrated between
Higenamine and extra cellular calcium.

The inotropic potency of 10~7 g/ml Higenamine was equivalant to that of 0,058 mM of
calcium in the medium. In the preparation, of which contractility had been reduced by the
treatment of La***(1075-10*M) and verapamil(2x10-7—10-¢M), Higenamine was able to
restore the contractility.

These results indicated that one of the possible mechanism of positive inotropism of Higen-

amine was to accelerate the influx of calcium from the extracellular space through the

sarcolemma.
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Fig. 1. Effect of external calcium on the contractility of rabbit atria treated with Higenamine.
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Table 1. Influence of Higenamine on the intoropic effect of external calcium in rabbit auricular muscle

preparations
Higenamine, % of Maximum Contraction(Mean-+S.E.)
Cat*mM
0 10-7 5%10-7 1078 3% 107%(g/ml)
0.5 10.757-3.62 17.614:3.24 22.50-+1.73 34.95+3.25 36.621-2.57
1.0 30.013.53 37.43712.46 42,4842, 03 50.34+2.09 58.784-2.30
1.5 48.34+4.37 52.94-+1.38 58.47+2.45 78.211+2.71 83.571-1.33
2.0 75.32+5.30 82.33x2.16 84.641+2.16 91.30+1.55 92.854:0.77
2.5 100 100 100 100 100

Table 2. Calcium concentration which produces 50
percentile response at the given con- 16k
centration of Higenamine. The(Ca**50) “\
values have been determined from Fig. 2 . 1.57 -
S )
(Higen. X 10~7)g/ml (Ca*50)mM >
. 1.3b
0 1.58 R ~
1 1.47 -
1.1f
5 1.29 \
10 1.0 tor
1 i i i i i 1 L 1

Higenamine, ( X 10~7g/ml)
3. Inotropic relation of Higenamine to the
external calcium.
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¥ig. 5. Influence of La*** on'the positive inotropic effect of Higenamine in rabbit auricular muscle
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Fig. 6. Effect of La*** on the dose-response curve
of Higenamine in rabbit atria preparations
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Fig. 7. Effect of verapamil on the contractility
in rabbit auricular muscle preparations
(expressed as % of control value and ver-
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Fig. 8. Influence of verapamil on the positive
inotropic effect of Higenamine in rabbit
auricular muscle preparations.

ZFee Ad xe AR HxUe ZFEAZdn
¢l 237 E(sarcoplasmic reticulum)e]i} (Fabiato,
1975) m] EZ =g o} (mitochondria) 2348 (Affolter
et al 1976) ZHE FHAA AFHY FEFEE
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25 (1981)-& HApyelE £
9 ALAE AT FEFAES Yol 24y
AZarge] YR gel & iAo 4 Hol: Ax 2+
A5 B e Ay EE AvPEES Vegg 13
gowl oldl o4 E5(1980)-& Hz ASaAl g4
okl o] A4EEE 0.625 mM~5mM 2 \ﬁ}:}—x]?]
FA e B8R 534 54 A 9
& Aal FEFES Frbd wel APy g
2oL (dp/dt) 7t SUkstn A AR Tekrkx]
o] &g wkFHglon RARebE 23 E
Fubgd S48 ZuTEe] Wl dxs st
zg 8} gleh

A A= Ze

(Salter et al., 1949).
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+ 107%g/mleo] A1 29 Z¢ 0.06 mM 3} 553 5
g% debigdebe 2u(RE, 1981)ek wlmyg ]
Higenamine 8] A 24527 5534% ARl 33

o 2ARcl oF 1000w FE FEIF RAem )

i
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o] gl& 24 (superficially bound calcium pool)e]
Al sty glow (Bailey, 19772,b) o] A Zuf wlgps
o Ag=e] A& g
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van Breeman, 1969; Weiss, 1970; Langer and
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Bebed A goRg 288 Jasl 5 EA 0
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A% =rels—sensitive 3t Zgo] 4L A &7
= &g AL 22l ouabain & ebEel 8 At
] 2 3EA7x FPrtEs Ra(Refsum et
al., 1976)E gl.ow =¥ RelEAA 2 A8 Zw —%i
7 olrtE Atgts gl oz 4AHEHE A5 T
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