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Abstract : The present study was conducted to assess the effect of total saponins from Korean red
ginseng on the biosynthesis of inositol phospholipids in vive, and also effects on the metabolic en-
zymes, such as phosphatidylinositol-specific phospholipase C(PI-PLC) and Pl-kinases. The ad-
ministration of 1% saponin solution, 0.1 m/ 3 times a day intraperitoneally to 5 mice for 30 days has
increased a 23% of the body weight when it compared with a control group. The amounts of “P-phos-
phorus radioactivity incorporated into the phosphoinositides from the liver and brain tissues have in-
creased a 310% and 260%, respectively, in the saponin treated mice. The activities of PI-PLC from
liver and brain were stimulated in the various amounts by the conditions treated with saponins. The
PI-kinases from liver and brain were also activated by saponins, but its effect was lower than that of
PI-PLC. From these results, it was confirmed that red ginseng saponins have affected positively not
only on the biosynthesis of phosphoinositides but also on the PI-PLC and Pl-kinases related to the
cellular signal transduction.

Key words : Korean Red Ginseng Saponin, Cellular Signal Transduction, Phosphatidylinositol, PI-
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Fig. 1. Separation of red ginseng saponins by thin
layer chromatography. The samples spotted
on the plate were :lane 1, standard panax-
adiol saponin Rb; lane 2, standard panax-
atriol saponin Rg;; lane 3, crude saponin from
red ginseng extract.
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Fig. 2. Effect of red ginseng saponins on the body

weight of mouse. In order to examine the
effect of red ginseng saponins on the
growth of mouse, control and test groups
were fed with normal diet in which 0.1 ml/
saline was injected intraperitoneaily 3
times a day in control group, and 0.1 m/ of
1% saponin solution was injected in-
traperitoneally 3 times a day in test group
for 30 days, respectively. @ — @; control
group, O---O; test group
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Fig. 3. Separation of phospholipids from mouse or-
gan by thin layer chromatography. The sam-
ples spotted on the plate were : lane 1, total
lipids from mouse brain; lane 2, total lipids
from mouse liver; lane 3, standared P1(509)
+ phosphatidylcholine + sphingomyelin; lane 4,
standard phosphatidylinositol(50%).

Table 1. Incorporation of “P-phosphours from H;PO,
into inosttol phospholipids of mouse liver and
brain

control saponin treated

PI PIP+PIP,

Tissue(g)  PL  PIP+PIP, (%increase) (%increase)

(cpm)  (cpm) (cpm) (cpm)
Liver 47,700 1,910 147510(309) 7,250(380)
Brain 7,860 260 20,440(260)  760(292)

Five mice test group were administered 0.1 m/ of 1%
saponin solution 3 times a day for 5 days via in-
traperitoneal injection, and other 5 mice control
group was administered 0.1 m/ saline. Fifty uCi
H,%PO, in 20% glucose solution were injected to each
mouse after 8 hours of final injection of saponin. Five
hours later, mouse liver and brain took out and clean-
ed by rinsing with 0.85% saline and weighted to 1 g
each. The total lipids were extracted by Blight &
Dyer method and separated by TLC. The PI and PIP+
PIP, band visualized by [, vapour were scrubbed and
mixed with 10 m/ of scintillation cocktail and counted
radioactivity.
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Table 2. Effect of concentrations of red ginseng sa-
ponin on phospholipase C from mouse brain

Concentration of Fromation of ‘H-IP

red ginseng saponin from “H-PI Increase
(%) (cpm) (%)
0 5,510 100
10° 6,650 121
10" 8,920 162
10 9,050 165
10° 7.250) 132
107 5610 102

Reaction mixture contained ‘H-PI(40.000 cpm. (.5
mM) as substrate, 0.1 mM EGTA, 1 mM Ca®', 50 mM
Tris-HCl buffer (pH 7.2), 70 ug enzyme and in-
creasing amounts of sponin(10°-10"%) in a total
volume of 200 pl. Incubation was carried out at 37°C
for 10 min.
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Fig. 4. Effect of red ginseng saponins on the ac-
tivities of phospholipase C from mouse
liver(A) and brain(B). The reaction mix-
ture contained ‘H-PI(40,000 cpm, 0.5 mM)
as substrate, 0.1 mM EGTA, 1 mM Ca*', 10’
*% saponin, 50 mM Tris-HCI buffer (pH 7.2)
and increasing amounts of enzyme (20-100
Mg) in total volume of 200 ul. Incubation
was carried out at 37°C for 10 min. @ - @;
PI-PLC with no Ca**, 0 - 0; PI-PLC with
no saponin, X - x; PI-PLC with 10°% sa-
ponins, A — A; PI-PLC treated with 0.1 m/
of 1% saponins 3 times a day for 5 days and
no saponin, A—2A; same PI-PLC(A-A)
with 107% saponins
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Fig. 5. Effect of the increasing amounts of "H-PI sub-
strate on phospholipase C from mouse liver(A)
and brain(B). The reaction mixture contained
50 mM Tris-HCl buffer (pH 7.2), 0.1 mM
EGTA, 1 mM Ca*, 10°% saponin, 50 Ug en-
zyme and increasing amounts of PI substrate
(10,000~50,000 cpm) in a total volume 200 pl
Incubation was carried out at 37°C for 10 min
® - ®; PI-PLC with no saponin, A— A; PI-
PLC treated 0.1 m/ of 1% saponins 3 times a
day for 5 days and no saponin, &A—A; same
PI-PLC(A - A) with 10°% saponins
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Table 3. Effect of red ginseng saponin on phosphati-
dylinositol kinases from mouse liver and

brain
Formation of
Tissue Enzyme source “P-PIP and Inc(sye;;lse
PIP, (cpm) «

Liver Control(no saponin) 1,970 100
PI-kinases(+saponin) 2,150 109
*S.T-Pl-kinases 2,280 116
S.T-Pl-kinases 2,360 120

(+saponin)

Brain  Control(no saponin) 3,150 100
PI-kinases(+saponin) 3,290 104
S.T-Pl-kinases 3,630 115
S.T-Pl-kinases 3,940 125

(+saponin)

The reaction mixtures contained 30 Pg of enzyme. 50
mM Tris-HCl buffer (pH 7.4), 10 mM MgCl,, 1 uCi
of [y-“P]JATP. 1 mM PI as a substrate and 10°% sa-
ponin in a total volume of 200 pl were incubated at
37°C for 10 min. Other procedures of lipid extraction
and separation were described in the experimental
procedures. *S.T-Pl-kinases; Phosphatidylinositol-ki-
nases from tissue treated with red ginseng saponin.
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Fig. 6. Formation of PIP and PIP, from PI by phos-
phatidylinositol-kinases from mouse brain.
The formation of PIP and PIP, from PI by
the action of Pl-kinases was showed in lane
Alautoradiographed) and lane B(I, vapour
staining). The reaction mixture contained 70
ug enzyme, 50 mM Tris-HCI buffer (pH 7.4),
10 mM MgClL, 1 uCi of [v-“PJATP (1 mM), 1
mM EGTA, 1 mM PI and 10°% saponin in a
total volume of 200 pl. Incubation was car-
ried out at 37°C for 10 min and the TLC was
performed at the same condition as descibed
under experimental procedure.
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