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Effects of Panax ginseng and Sodium
Ascorbate(Vitamin C) Treatment
on Cancer Cell Growth
I. Synergism of Combined Panax ginseng
and Vitamin C Action in vitro

Woo Ik Hwang, Heung Soo Son
Ryu Hwan Ji and Na Gyung Baik
Department of Biochemistry, College of Medicine,
Korea University

The effect of ginseng extract and sodium
ascorbate (Vitamin C) administered separately
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or in combination on the some cancer cells i
vitro have been examined. Mouse leukemic cells
(Lizio and Pygg),
(HRT-18) and human colon cancer cell
(HCT-48) were used for the experiment. When
given separately, the growth rate for each kind
of cancer cell was inhibited in proportion to the
concentration of ginseng extract or vitamin C.

human rectal cancer cell

The inhibitory effect on the growth rate of
the cancer cells was stronger in ginseng extract
than in vitamin C except fot the HCT-48 cells.
Based on the cytotoxic activity, combined
administration of ginseng extract and vitamin C
demonstrated a synergistic inhibition of cancer
cell growth.

The cytotoxic activities of ginseng extract
and vitamin C on the mouse leukemic cells were
more sensitive than on human colon cancer
cells. And the sensitivity of cytotoxic activity
was somewhat different in the cancer cell lines.

Quantitative Determination of Lipid
Hydroperoxide by Ferrothiocyanate
Method

Tai-Hong Paik, Hyun-Ja Chun
and Byung-Soo Kang
Dept. of Chemistry, Hanyang Universily

In order to determine the amount of lipid
hydroperoxide quantitatively in biological sys-
tem, we determined the lipid hydroperoxide in
blood serum using the ferrothiocyanate method
that we have established.

The molar coefficient of cumene hydroperox-
ide was 0.63x10°M~'cm™' and the concentra-
tion of lipid hydroperoxide in normal human
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serum was 2.0 X107° M.

When the total lipid of the serum was extract-
ed by Bligh-Dyer method after hydrogen perox-
ide, cumene hydroperoxide, and oxidized
linoleic acid was added to serum, cumene
hydroperoxide and oxidized linoleic acid was
extracted in chloroform phase, and hydrogen
peroxide was extracted in ethanol-water phase,
respectively.

The concentration of lipid hydroperoxide in
blood serum was increased in proportion to the
amount of serum, and that of patients was
higher than thecase of normal human serum.

When the blood serum was irradiate in the
presence of photosensitizer, photooxidation was
remarkably increased. And d-a-tocopherol and
ginseng extract had an inhibitory effect on
photooxidation.

Formation of Linoleic Acid Hydroperoxide
by Soybean Lipoxygenase

Tai Hong Paik, Hwan I1 Choo
Junheung Yi and Youngho Kim
Dept. of Chemistry, Hanyang University

The peroxidation of linoleic acid by soybean
lipoxygenase and the effects of ginseng water
extract and ginseng saponins on the activity of
lipoxygenase ixn vitro were investigated.

The optimum pH and K, value of soybean
lipoxygenase in the presence of linoleic acid as
substrate were pH 8.7 and 7.40Xx10-*M. The
linoleic acid hydroperoxide level was increased
by the effect of ginseng water extract by
increasing the soybean lipoxygenase activity
and the activity of this enzyme was the highest
when the final concentration of ginseng extract
was 107'9%. The K,, values of lipoxygenase were
decreased by diol, triol and total saponins by
increasing the affinity of this enzyme for
linoleic acid. And the order of K,, value decreas-

ing effect was diol saponin>total saponin>
triol saponin.
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Determination of Polyacetylene
Compounds from Ginseng Root
by Gas Chromatography

Hyun-Joo Sohn , Gi-Chul Jang
and Eui-Hee Lee

Korea Ginseng and Tobacco Kesearch Institute

Three major polyacetylene compounds
(panaxyrol, panaxydol and panaxytriol) were
determined by gas chromatography equipped
with flame ionization detector. The GC column
used was 109% OV-101 stainless steel (2 mm i.
d. x1.8m),

programmed from 200°C to 300°C at the rate of

the column oven temperature was

10°C per minute, and the carrier gas was nitro-
gen{30 m//min). The polyacetylene compounds
were trimethylsilyl (TMS)-derivatized with
BSA (N,O-bis-trimethylsilylacetamide)

injection to GC. The retention time of the

before

TMS-derivatives of panaxynol, panaxydol and
panaxytriol was 6.4, 7.5 and 8.9 minutes, respec-
tively on the GC chromatogram. The minimum
of each

determinable concentration level

polyacetylene compound was about 25 ppm
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under the GC condition.
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Distribution of Polyacetylene
Compounds in Ginseng Plant

Kil-Bong Nho , Seong-Kye Lee
and Hyun-Joo Sohn

Korea Ginseng and Tobacco Research Institute

Distribution of three major polyacetylene
compounds(panaxynol, panaxydol and panax-
ytriol) in ginseng plant was investigated. The
ginseng plant was divided into four parts(leaf,
stem, main root and lateral root), and each part
was extracted with methanol before partitioned
with petroleum ether-ether (4 : 1). The petro-
leum ether-ether extract was TMS-derivatized
with N,O-bis-trimethylsilylacetamide (BSA)
and the TMS-derivatives were analyzed by gas
chromatography equipped with flame ionization
detector. Panaxynol and panaxydol was detect-
ed, but panaxytriol was not detected in the main
root and lateral root. On the other hand, any
polyacetylene compound was not detected in the
leaf and the stem.
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Ginseng Treatment in Epidermal
Hyperplasia and Hyperkeratosis

Hyeyoung Kim(Jun), Sung Ha Jin
and Shin Il Kim

Kovea Ginseng and Tobacco Research Institute

The effects of ginseng components on experi-
mentally induced epidermal hyperplasia and
investigated by light
microscopic observation, SEM examination and

hyperkeratosis were



Vol. 14, No. 1(1990)

determination of epidermal enzyme activities
and lipid contents. Epidermal hyperplasia and
hyperkeratosis was induced by topical applica-
tion of hexadecane to dorsal skin of female
guinea pig every other day for 10 days and
ginseng samples were administered every day
during experimental period. 50% ethanol solu-
tion was used as a vehicle.

Both ligh microscopic observation and SEM
examination showed that hexadecane induced
epidermal hyperplasia, hypertrophy and hyper-
keratosis by increasing the numbers as well as
the sizes of epidermal cells including des-
quamating horny cells. The super ficial horny
cells were protruded around the base of hair
shaft. Among ginseng components, only saponin
treatment inhibited epidermal hyperplasia and
hyperkeratosis by reducing the thickness of
epidermis and arranging the cornified cells.
Saponin inhibited abnormally increased epider-
mal LDH, ICD and G6PDH activities and
reduced the contents of epidermal lipids induced
by hexadecane.

It seems that ginseng saponin has preventive
effect on experimentally induced hyperplasia
and hyperkeratosis possibly by controlling the
enzyme activities involved in cellular met-
abolism and resulting in reduced amounts of
abnormal epidermal lipids.
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