BIBLID: ISSN 02539756 Y HBFEFI Adcta Pharmacologica Sinica 1951 Nov: 12(6) : 504—506

Effects of saponins of Panax nofoginseng on sodium—potassium—adenosine
triphosphatase and calcinm—magnesium—adenosine triphosphatase

JIN Li—Qing. SHI Lin

{(Department of Pharmacologv. Suzhou Medical College, Suzhou 215007, China)

ABSTRACT Rat brain synaptosomal MNa ™K -
ATPase was activaled by Panax notoginseng (PNS,
0.1-1.0 mg- ml™'). fraction Rb, (25200 pg-
ml™'). and fraction Rg, (50-200 pg- ml™'). Acti
vating rates were respectively $4—227%. 12—48%,
and 12-22%_ Results implied that Rb, and Rpg,
were not the major components of PNS, which were
responsible for the activating effects. Ca*—Mg™—
ATPase was inhibited by PNS (0.1-1.0 mg * ml™") and
Rb; (100-200 ug - mlI™"), but not by Rg,. It was
proposed that PNS activated Na*—K*—ATPase, lead
ing to a reduced Na*/ Ca™ exchange. a lowered

wntracellular Ca?* level, and heart contractility.
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Total saponins of Panax notoginseng
{PNS). isolated from Panax notoginseng have
effects of blocking calcium influx into vascular
smooth muscles!’! and heart cells'®. 1t is gen-
erally recepted that sodium—potassium-—
adenosine triphosphatase (Na*—K*—ATPase)
and calcium—magnesium—adenosine triphos—
phatase (Na*™—K*—ATPase) have a close rela-
tion to calcium transport across the cell mem-
branes™®. The goals of the work presented
here are { 1) to test the effects of FNS and puri-
fied saponins Rb;. and Rg, from PNS on the
activity of Na*~K*~ATPase and Ca®*—Mg**~
ATPase; and (2) to illustrate the possible
mechanism of which Ca®* influx is inhibited
by PNS.

MATERIALS AND METHODS
PNS. Rb,, and Rg, were provided by

Received 1990 Sep 7 Accepted 1991 Jul 30

Ms JIANG Zhong—Fang. Research Institute
of Medicinal Industry of Guang Dong Prov-
ince. PNS was extracted by ethanol and ana-
lyzed by HPLC to contain 29.98% of Rb,

and 28.86% of Rg,"”. Quabain was pur-
chased from E Merck and ATP-Na, from
Boehringer Mannheim. All other reagents
were AR and prepared with tri—distilled water.

Wistar rats, both sexes, were provided
by Animal Breeding Center, Suzhou Medical
College.

-The synaptosomal membranes were pre-
pared according to the method of Jones and
Matus®®. Membrane protein was measured
with colorimetric method'”. and adjusted to 1
and 0.5 mg protein - mI™' with the medium.
The procedures were carried out below 4T
and the preparation was stored at —20T until
use.

Na*—K*—ATPase activity was measured
by monitoring the inorganic phosphate (P,) by
colorimetric method™”. A final concentra-
tion of ouabain 1 mmol - L™ was used as a
blank. Ca®**~Mg**~ATPase was assayed'®.
Data were analyzed by group comparison of ¢
test.

RESULTS

Influences of PNS, Bb, and Rg, on Na™—
K'~-ATPase =~ PNS activated Na'-K'-
ATPase concentration—dependently (r=10.96).
PNS 1 mg - ml™" increased the activity of the
enzyme nearly 4 times. Rb, and Rg; also
enhanced the enzyme activity (Tab 1),

Rb, +Rg, wereadded in the same 5 dif-
ferent concentration, and no synergistic ac-
tion was seen (Tab 2),

Influences of PNS, Rb,. and Rg; on
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Tab 1. Effects of PNS. Rb,, and Rg, on
Na'—K'—ATPase and Ca’ —Mg> —ATPase in rat brain
synaptosomal membrane ir witro. n=46.

"P>0405, TTP<0.05. "TTP<(.01 vscontrol.

X £ s

Concen— Na’-K*-ATPase Ca**Mg —ATPase
Drug tralion, activity. activity,
pg-ml”? ymol Pomg ' b gmol Pomg ' h

Conirol (buffer) 5.97+0.46 5.10+0.18
PNS 100 1099 053" 44340167
250 1659+ 038" 389+0.29"""
500 17.90+ 080" 342200877
1000 1952+ 046" 3260137
Rb, 10 6.27£0.14° 492+0.18°
25 6.68 055" 502+0.36"
50 793104877 480+ 028"
100 9.02 033" 4531012
200 88210477 448 0,08 "
Rg, 10 6.27+047° 486+022°
25 6.34+0.16" 506+021°
50 6.79£0.62" 501+025°
100 735101477 49440117
200 727016 506+0.10°
Tab 2 Synergistic effects of Rb, and Rg, on

MNa'—K'—ATPase in rat brain synapiosomal membrane i

vitre, n=6. x * s TP>045 TP<0.05,
TP <001
Concentration. Activity,

Drug pgoml? 7 ymol Poomg'h!
Control {(buffer) 6.80=0.11
Rb, +Rg 20 687007
wtl:1) 50 69310.08"

100 T4£030°

200 72810247

400 750023

Ca’ Mg —ATPase Ca’*—Mg""—ATPasc ac-
tivity was inhibited by PNS 0.1-1 mg - ml™'
(Tab 1) in a concentration—dependent manner
{r=—0.99) and a reduction of 36% below control
was obtained with PNS 1 mg - ml™".

Rb, showed an inhibitory effect on the
enzyme when the concentration was 100 pg -
ml . No inhibitory effect of Rg, on the
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enzyme was seen even at 200 pg - ml™.
DISCUSSION

There were reports that the characteristics
of Na'—K"™—ATPase in rat brain was similar to
that of dog heart!™'", a ouabain—sensitive spe-
cies, rat brain was chosen in this research for
preparation of the enzymes. although heart
tissure or vascular smooth muscle was ore suit-
able.

Two conclusions can be made from our re-
sults: (1) Rb, and Rg, are other than the key
components to activate the Na*™—K*—ATPase.
PNS contained about 30% of Rb; and 30% of
Rg;. but its dctivating effects on Na*—K™—
ATPase were far beyond 3 times the effects of
Rb;, or Rg, (Tab 1) or both Rb;, and Rg
{Tab 2). So we suppose that there are other
components than Rb, or Rg, in PNS which
are responsible for the activating effects; (2)
PNS had different effects on Na*—K*—ATPase
and Ca**—Mg**—ATPase. It showed an acti-
vating effects on the former. and inhibiting ef-
fects on the latter.

It is proposed that PNS has several reversed
effects of digitalis: (1) digitalis inhibits
Na*—K*—ATPase but PNS could activate the
enzyie activitys (2) digitalis increases intra—
cellular Ca™ and leads to a positive inotropic
action'*"., PNS, however. induces a negative
inotropic action caused by inhibiting Ca™ in-
flux™; and (3) the mechanism of digitalis in-
creasing intracellular Ca*" is through the inhibi.
tion of Na'—K'—ATPase and the resultant
activation of the Na*/Ca™ exchange!>V',
and one of the mechanisins for PNS inhibiting
Ca®* influx is probably due to the activation of
the Na —K*—=ATPase and the resultant inhibi-
tion of the Na™ 7 Ca*™ exchange.

Although Ca™*-Mg**—ATPase is thought
to be involved in outward transport of Ca**
across the membranes!'®. a real physiologic role
of the enzyme is not clear''®’. 8o it is difficult to
make certain how much PNS is involved in
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Ca™  transport through inhibiting Ca>™~
Mg —ATPase.
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