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ABSTRACT

Effect of Sam Hwa San on Na-K-ATPase Activity in
Microsomal Fraction of Rabbit Cerebral Cortex

Kim Gil Seop, Jeong Ji Cheon
Dept. of Internal Medicine, College of Oriental Medicine,
Dong Guk University

The effect of Sam Hwa San on the Na-K-ATPase activity was evaluated in microsomal
fraction prepared from rabbit cerebral cortex to determine whether Sam Hwa San affects
Na-K-ATPase activity of nervous system.

Sam Hwa San markedly inhibited the Na-K-ATPase activity in a dose-dependent manner
with an estimated Iss of 0.12%. Optimal pH for the Na-K-ATPase activity was at 7.5 in the
presence or absence of Sam Hwa San. The degree of inhibition by the drug more increased at
acidic and alkalic pHs than neutral pH. Kinetic studies of substrate and cationic activation of
the enzyme indicate classic noncompetitive inhibition fashion for ATP, Na and K, showing
significant reduction in Vmax without a change in Km. Dithiothreitol, a sulfhydryl reducing
reagent, partially protects the inhibition of Na-K-ATPase activity by Sam Hwa San.
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Combination of Sam Hwa San and ouabain showed higher inhibition than cumulative inhibition.

These results suggest that Sam Hwa San inhibits Na-K-ATPase activity in central nervous

system by reacting with, at least a part, sulfhydry! group and ouabain binding site of the

enzyme protein, but with different binding site from those of ATP, Na and K.
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Fig. 1. Effect of Sam Hwa San
concentration on Na-K-ATPase

activity in microsomal fraction of
rabbit cerebral cortex

I, indicates the concentration of Sam
Hwa San for 50% inhibition.

Data are meant+SE of four experi-
ments.. *P<0.05; * *xn<{O.O7
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Fig. 2. Effect of pretreatment time on
inhibition of Na-K-ATPase activity
induced by Sam Hwa San(0.1%) in »
microsomal fraction of rabbit cerebral
cortex

Data are mean+SE of three experi-
ments. * *p<0.01
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Fig. 3. Effect of medium pH on’
inhibition of Na-K-ATPase activity
induced by Sam Hwa San(0.1%) in
microsomal fraction of rabbit cerebral
cortex

Hepes/Tris buffers were used at range
of pH 7.0-8.5 and Mes/Tris buffer at
PH 6.5 and 6.0.

Data are mean*SE of three experi-

ments.
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Fig. 4. Effect of ATP concentration on
inhibition of Na-K-ATPase activity
induced by Sam Hwa San(0.1%) in
microsomal fraction of rabbit cerebral
cortex

Data are mean+SE of four experi-
ments.

Kinetic parameters were analyzed
using computer program Enzfitters
(Sigma).
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Fig. 5. Effect of Na concentration on
inhibition of Na-K-ATPase activity
induced by Sam Hwa San(0.1%) in
microsomal fraction of rabbit cerebral
cortex

Data are mean®+SE of four experi-
ments. v

Kinetic parameters were analyzed
using computer program Enzfitters

(Sigma).
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Fig. 6. Effect of K concentration on
inhibition of Na-K-ATPase activity
induced by Sam Hwa San(0.1%) in
microsomal fraction of rabbit cerebral
cortex
Data are mean+SE of four experi-
ments.
Kinetic parameters were analyzed
using computer program Enzfitters
(Sigma).
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3t dithiothreitol(DTT) 2| Ro&

Sulfhydryl group< Na-K-ATPasei&tto] o
w3 Fod %2 gHA QU] 42, od
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group? KFEste] RS HEHE MG A
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o #HRE AEstoh

2mM DTTE BES R =FEdl o3 B
KRG M7 F98A WA H A (Table 1)

Table 1. Effect of inhibition of Na-K-AT
Pase activity induced by SamHwa San in
microsomal fraction of rabbit cerebral cortex

Na-K-ATPase Activity Inhibition(%)
(#mole Pi/mg prot/hr)

-DTT  Control 6201136

+0.1% Sam Hwa San 2391061 6080 7.06
+DTT  Control 6161083

+0.1% Sam Hwa San  357%(051 MTTE123+
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The inhibition of Na-K-ATPase activity
by Sam Hwa San was measured in the
presence or absence of 2 mM DTT. Data
are mean®SE of four experiments. *P< 0.05
compared to the value of -DTT.

DTT, dithiothreitol.
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Rt EA Webdch( Table 2)

Table II. Cumulative effect of Sam Hwa San
and OQuabain on Na-K-ATPase activity in
microsomal fraction of rabbit cerebral cortex

Calculated cumulative
inhibition(%)

Inhibitor Na-K-ATPase activity Observed
{#mole PVmg prot/hr) inhibition(%)

Control 448108
Sam Hwa San  1.70%0.8 5901647
(0.1%)
Ouabain(5e M) 1.06+0.14 75391373
Sam Hwa San 068012 84511140 6910

+ Quabain

Cumulative inhibition was calculated as the
follows:

100-[(100-59.01)x0.7539]. Data are mean*SE
of four experiments.
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