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Effects of the Petroleum-ether Extract of Ginseng on the Cell Cycle

and Protein Kinase C Activity in Cancer Cells

Min-Kyung Park and Woo-Ik Hwang

Department of Biochemistry, College of Medicine, Kovea University, Seoul 136-701, Korea
(Received November 19, 1996)

Abstract : This study was performed to investigate the inhibition mechanism of cancer cell prol-
iferation caused by the petroleum-ether extract of ginseng against human rectum (HRT-18), colon
(HT-29), hepatoma (Hep G2) and prostate (LNCaP) cancer cells and monkey kidney cells (Vero 76).
Cells were treated with the petroleum-ether extract of ginseng (50 to 200 pg/m/) in G1 or S phase
of the cell cycle, and proliferation and protein kinase C activity were measured. The petroleum-eth-
er extract of ginseng inhibited proliferation of HRT-18, HT-29, Hep G2 and LNCaP when treated in
G1 phase, but not in S phase. This result shows that the ginseng extract arrests the cell cycle in G1
phase, resulting in the inhibition of cell proliferation. At the same concentrations, treatment of the
ginseng extract in G1 phase decreased protein kinase C activity, while the treatment in S phase had
no effect. This result suggests that protein kinase C might be involved in the inhibition of the cell cy-
cle and proliferation of cancer cells caused by the petroleum-ether extract of ginseng.

Key words : Cancer cells, proliferation, ginseng extract, cell cycle, protein kinase C.
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Fig. 1. Cell number of HRT-18 during synchroniza-
tion. Exponentially growing cells were ex-
posed to medium containing 0.5% FBS for 48
hours. After 48 hours (Go phase), serum de-
ficient medium was replaced by a medium
containing 10% FBS. 8 hours later (G1 phase)
hydroxyurea was added to block cells in the
G1/S phase. After 14 hours of treatment,
medium was removed, cells were washed and
new medium containing 10% FBS was added
to allow them to enter into the S phase and
to progress through the cycle. Results are
the mean of three independent experiments.
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Fig. 2. Effect of the ginseng extract treatment in G1
phase on cell proliferation. Cells in the Go
phase were restimulated to grow with 10%
FBS in the presence or absence of ginseng ex-
tract (50~200 ug/ml). 8 hours later cells were
washed and received new medium. After
completion of the cell cycle, the cell number
was measured. Results are from three in-
dependent experiments and expressed as per-
centage of the control.
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g. 3. Effect of the ginseng extract treatment in G1
phase on [‘Hlthymidine incorporation. Cells
in the Go phase were restimulated to grow
with 10% FBS in the presence or absence of
ginseng extract (50~200 pug/ml). 8 hours lat-
er cells were washed and treated with hy-
droxyurea for 14 hours. After the treatment
cells were exposed to [3HIthymidine for 8
hours. Results are from three independent ex-
periments and expressed as percentage of
the control.
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Fig. 4. Effect of the ginseng extract treatment in S
phase on cell proliferation. Cells in the G1/S
phase, following removal of hydroxyurea,
were treated with ginseng extract (50~200
pg/ml) for 8 hours (S phase). Cells were
then washed and received new medium. Aft-
er completion of the cell cycle, the cell numb-
er was measured. Results are from three in-
dependent experiments and expressed as per-
centage of the control.
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Fig. 5. Effect of the ginseng extract treatment in S
phase on [‘H]thymidine incorporation. Cells
in the G1/S phase, following removal of hy-
droxyurea, were treated with or without gin-
seng extract (50~200 pug/ml) and exposed to
[*Hlthymidine for 8 hours (S phase). Results
are from three independent experiments and
expressed as percentage of the control.

Table 1. Protein kinase C (PKC) activity in dif-
ferent cell cycle of various tumor cells

PKC Activity (pmol/2x10" cells/min)

Cell lines

(1 phase S phase
HRT-18 5.2+0.49 4.0+0.48
HT-29 13.4+1.22 11.0+1.2
Hep G2 18.1+£2.17 15.0£2.08
LNCaP 8.240.61 5.8+0.74
Vero 76 26.01+3.38 21.5+2.12

PKC activity was measured at two points in the cy-
cle 1 Cells in the Go phase were restimulated with
10% FBS. and 8 hours later (G1 phase) PKC activity
was measured. Alternatively, cells blocked in the 1/
S phase by hydroxyurea were received new medium
containing 10% FBS, and 8 hours later PKC activity
was measured (S phase). Results are the mean+SD
of three independent experiments.

off whe} kA epykon], HRT-18004 713 e
Vero 76041 713 & &Ao] vielbyget, w31, A%
F7]ol whe} PKCo] &Ado] dgtond G17)ollA &4]
o] a1 S7jellA] P& 722 vjehdrH(Table 1).
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6. Effect of the ginseng extract treatment in G1

25

phase on PKC activity. Cells in the Go phase
were restimulated with 10% FBS in the pres-
ence or absence of ginseng extract (50~200
pg/mi). After 8 hours of the treatment (G1
phase), PKC activity was measured. Results
are from three independent experiments and
expressed as percentage-inhibition (£SD).
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Fig. 7. Effect of the ginseng extract treatment in S

phase on PKC activity. Cells in the G1/S
phase, following removal of hydroxyurea,
were treated with or without ginseng extract
(50~200 pg/m/). After 8 hours of the treat-
ment (S phase), PKC activity was measured.
Results are from three independent ex-
periments and expressed as percentage-in-
hibition (£S8D).
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