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ABSTRACT

Effect of Samhwasan on Na-K—-ATPase Activity

in Microsomal Fraction of Rabbit Heart Ventricles

Shin Hyeon-Chul, Yoon Cheol-Ho, Jeong Ji-Cheon
Dept. of Internal Medicine, Dong Guk University

This study was carried out to evaluate the effect of Samhwasan on the Na-K-ATPase activity of
heart muscle. The Na-K-ATPase activity was prepared from rabbit heart ventricles. Samhwasan
markedly inhibited the Na-K-ATPase activity in a dqse-dependent manner with an estimated Is of
0.56%. Hiil coefficient was 1.70, indicating that the énzy_me has more than one binding site for the
Samhwasan. Inhibition of enzyme activity by Samhwasan increased as pretreatment time was
prolonged. Inhibition by the drug was not affected by a change in enzyme protein concentration.
Kinetic studies of substrate activation of the enzyme indicated classical noncompetitive inhibition,
showing significant reduction in Vmax without a change in Km value. Inhibitory effect by
Samhwasan was not altered by changes in concentration of Mg”, Na' or K. dithiothreitol, a
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sulfhydryl reducing reagent, did not protect the inhibition of Na-K-ATPase activity by Samhwasan.
Combination of Samhwasan and ouabain showed a cumulative inhibition fashion. These results
suggest that Samhwasan inhibits Na-K-ATPase activity ‘of heart ventricles with an unique binding
site different from that of ATP, Mg”, Na’, K' and ouabain.

Key Word : Samhwasan, heart microsomal fraction, Na-K-ATPase, ouabain, rabbit
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Fig. 1. Diagram of the purification proéedure for the Na+-K+-ATPase.

Separation of the microsomal fraction(Na+-K+-ATPase) from rabbit heart ventricles.
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Fig. 3. Effect of pretreatment t_ime on inhibition of
Na-K-ATPase activity induced by Sam-
hwasan (05%) in microsomal fraction of
rabbit hcart ventricles. Data are meantS.E.
of four dctermination.
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Fig. 4. Effect of incubation time on inhibition of
Na-K-ATPase activity by Samhwasan in

microsomal fraction of rabbit heart
ventricles. Data are meantS.E. of four
dcterminations.
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Fig. 5. Effect of enzyme concentration on inhibition
of Na-K-ATPase activity by Samhwasan in
microsomal fraction of rabbit heart ventricles.
Data are mean*S.E. of four determinations.
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Fig. 6. Effect of medium pH on inhibition of
Na-K-ATPase activity by Samhwasan in
microsomal fraction of rabbit hcart ventricles.
Tris/HCI buffers were used at range of pH
7.0-85 and Mes/This buffers at pH 65 and
60. Data are mean*SE of
determinations.
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Fig. 7. Effect of Mg concentration on inhibition of
Na-K-ATPase activity by Samhwasan in
microsomal fraction of rabbit heart ventricles.
Data are mean+S.E. of four determinations.
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Fig. 9. Effect of dithiothreitol on inhibition of
Na-K-ATPase activity by Samhwasan in
microsomal  fraction of rabbit heart
ventricles. Dithiothreitol was added to the
preincubation modium. Data are mean+S.E.
of four determinations.
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Table 1. Effect of various Na+ or K+
Concentrations on  Inhibition  of
Na-K-ATPase Activity by Samhwasan
in Micrsomal Fraction of Rabbit
Heart Ventricles

Group Activity - Observed
( # mole Pi/mg/hr) Inhibition(%)

Contrbl

NaCl 5 mM 7.83+061

NaCl 100 mM 15.57+1.24

NaCl 150 mM 1767£191

KCl 1 mM 11.25%+0.02

KCl 5mM 1494+1.56

KCl 10 mM 1557+1.24

" Samhwasan 05%

Samhwasan (0.5%)

NaCl 5mM 446+165  4364+607
NaCl 100 mM  844t025  4579+347
NaCl 150 mM  9.33+172  49.21%7.21
KCl 1mM 5751026  50.85+4.12
KCl 5mM  754%083  4953+542
KCl 10mM 844%025  4579+347

Data are mean=S.E. of four derterminations.

Table 0. Effect of Combination of Samhwasan and
Quabain on Na-K-ATPase Activity in
Microsomal Fraction of Rabbit Heart
Ventricles

Activity Observed  Calculated
Group (zmole Pi/mg/hr) Inhibition(%) Curhulative

Inhibition(26)

Control
Quabain 10-eM
Ouabain 5x10-gM

1464057
12.55£049
6641034

1405673
54.38+17.52

802+165
Ouabain 10°M+SHS  7.30£1.63
OQuabain 5x10°M+SHS 4.89+1.48

4469+13.42
4962%13.07
66.17%11.41

5246
TAT7

ata are mean*S.E. of four determinations.
SHS : Samhwasan '
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