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Abstract : Comparative cytotoxic activities of petroleum ether soluble fraction from various gin-
sengs of Panax species were evaluated using A549 (human lung adenocarcinoma) and SK-OV-3
(human ovary carcinoma) cancer cell lines. Korean red ginseng, Korean white ginseng, American gin-
seng and Canadian ginseng were found to show more potent cytotoxicities on A549 and SK-OV-3 cell
lines than Chinese red ginseng, Japanese red ginseng and Sanchi ginseng. It is noteworthy that espe-
cially, red ginseng prepared from the root of Panax ginseng cultivated in Korea shows relatively
stronger cytotoxic activities than those cultivated in China and Japan.
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Introduction

Ginseng has been traditionally used as a pre-
cious drug in oriental countries such as Korea,
China and Japan for more than 5,000 years. The
source plant of ginseng is Panax ginseng C.A.Mey-
er (Araliaceae), a herb with fleshy roots which
grows wild in cool and shady forests extending
from Korea and north eastern China to far east-
ern Siberia. However, because wild ginseng is re-
latively rare and very expensive, it has been cul-
tivated in Korea, China and Japan. Most of comm-
ercially available ginseng is the root of P. ginseng
cultivated in Korea, the northeast district of Chi-
na and Japan. The root of Panax ginseng is steam-
ed and dried to prepare red ginseng, while the
peeled roots dried without steaming are desig-
nated as white ginseng. The commercially a-
vaillable ginseng roots are classified into two
forms, red and white ginsengs. On the other
hand, three closely related plants, American and
Canadian ginsengs (Panax quinguefolium) and San-
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chi ginseng (roots of Panax notoginseng, Yunnan,
China) are also used for similar medicinal pur-
pose. American and Canadian ginsengs are root
of Panax quiquefolium L., growing wild in the
northeastern part of the United States and the
eastern part of Canada, respectively and now be-
ing cultivated. Sanchi ginseng is root of Panax no-
toginseng (Burk.) F.H. Chen, cultivated in the
southwestern part of China, Yunnan, Kwansi and
some part of Vietnam. Korean ginseng has been
accordingly faced on the outside challange to its
reputation in that ginsengs cultivated in China
and Japan are the same species as Korean gin-
seng and may have similar biological activities.
Since the anticancer activity of petroleum ether
soluble fraction from the root of P. ginseng has
recently been reported.' ¥ Several scientists
have recently isolated polyacetylene compounds
responsible for the growth inhibition of cancer

cell lines.*”™ Hwang et al.” have recently re-

ported that growth inhibitory effects of Korean
red ginseng extracts were significantly greater
than that of Chinese red ginseng. However, the
comparative cytotoxic activities of various gin-
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sengs have been not yet extensively reported.
This finding has led to the further study of the
comparative anticancer effects of petroleum eth-
er soluble fraction from various ginsengs. There-
fore, we report herein the comparative cytotoxic
activities of various ginsengs on A549 (human
lung carcinoma) and SK-OV-3 (human ovary ade-
nocarainoma) cell lines.

Materials and Methods

1. Plant material

The plant material are as follows. Korean red
ginseng; Panax ginseng cultivated for six years,
Suwon experimental station, Korea and processed
according to the GMP of Korea Tobacco & Gin-
seng Corporation, Korean white ginseng; Panax gin-
seng cultivated under the same conditions as des-
crived above and dried without peeling, Chinese
red ginseng; Panax ginseng cultivated for six years
in Jilin, China and processed, Japanese red ginseng:
Panax ginseng cultivated for six years in Shinshu,
Japan and processed, American ginseng; Panax
quinguefolium cultivated for four years in north-
erneast area, US.A. and dried, Canadian ginseng;
Panax quinquefolium cultivated for four years in On-
tario, Canada and dried, Sanchi ginseng; Panax no-
toginseng cultivated for four years in Yunnan, Chi-
na and processed.

2. Preparation of petroleum ether soluble frac-

tions from various ginsengs

Each fifty grams of the root from various gin-
sengs was extracted with 80% methanol refluxing
at 75C two times. After concentration under
reduced pressure, the MeOH extract was suspend-
ed in water and then partitioned into petroleum
ether. Removal of the solvent under reduced pres-
sure provided an petroleum ether soluble fraction,
which was used for biological assay.

3. Cytotoxic assay

A549 (human lung carcinoma) and SK-OV-3
(human ovary adenocarcinoma) were grown in
RPMI 1640 medium with 5% fetal bovine serum.
The initial concentration of each cells in medium
was adjusted to 5x 10" cells/ml, and incubated for
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48 1. at 37 “C under the 5% CQ.. For cytotoxicity
assay against A549 and SK-OV-3 cell lines, 1x10°
cells in 1 ml of the medium were seeded into
each well of 24 well plates, and preincubated for
24 h. at 37C under 5% CO, followed by in-
cubation with varying concentration of the ex-
tracts for 48 h. The experiment was carried out
according to the sulforhodamin B method of the
NCI protocol.™ Cytotoxicity of the extracts at
various concentrations against each cell line was
calculated as the net growth inhibition (%) of
cells as compared with that of control.

Results and discussion

As a part of the studies on the comparative bio-
logical activities of various ginsengs, the cy-
totoxic assay on petroleum ether soluble frac-
tions, showing anticancer effects of ginseng, of
Panax species was basically was carried out mak-
ing use of A549 and SK-OV-3 cancer cell lines.
The roots of Panax species were extracted with
80% MeOH and the extracts were partitioned
with petroleum ether to give petroleum ether
soluble fractions for cytotoxic assay. At the con-
centration of 80 ug/m/ of petroleum ether solu-
ble fraction, marked differences of inhibitory ef-
fects on the growth of cancer cell lines (A549,
human lung carcinoma) were observed among
various ginsengs tested.

As shown in Table 1, Korean red ginseng (KRG),
Korean white ginseng (KWG), American ginseng
(AG) and Canadian ginseng (CA) showed above
93% inhibition, while Chinese red ginseng (CRG),
Japanese red ginseng (JRG) and Sanchi ginseng
(SG) did weaker cytotoxicity (57 to 70% inhibition)
than KRG, KWG, AG and CA. This result is par-
tially i good agreement with earlier result of
Hwang ef al.” using P388 (mouse leukemia cell
line), HT-29 (human colon carcinoma cell) and
HRT-18(human rectal carcinoma cell). In-
terestingly, KRG and KWG were found to show
the most potent cytotoxicities (96.5% and 97.2% 1n-
hibition, respectively) about 1.5 times as strong as
CRG and JRG. And also, at the concentrations
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Table. 1. Cytotoxic activities of petroleum ether soluble fractions in Panax genus on A549 (human lung car-

cinoma) cell line

Concentration P. ginseng D-quinquefolium D.notoginseng
(ug/ml) KRG” CRG JRG KWG AG CG SG
10 13.22+2.28” 7.34+1.45 11.21+3.25 17.30+4.28 13.45+3.12 19.10+5.80 8.00+1.32
20 34571435 12471254 18.02+6.47 37.11+8.56 39.23+6.48 48.41+6.33 14.74+2.41
40 72.43+8.28 30.74+4.83 45.87t£14.25 76.6919.26 73.85+12.42 80.41+7.79 43.211+9.32
80 96.50+10.45 57.12+8.54 66.27+£8.31 97.20+13.54 95.87+12.76 93.94+17.25 66.77+8.46

¥ KRG; Korean red ginseng, CRG; Chinese red ginseng, JRG; Japanese red ginseng, KWG; Korean white ginseng,
AG; American ginseng, CG: Canadian ginseng, SG; Sanchi ginseng
" Each value represents the average+standard error of triplicate experiments and is expressed as inhibition ra-

tio(%) of cell grouth.

Table. 1. Cytotoxic activities of petroleum ether soluble fractions in Panax genus on SK-OV-3 (human day car-

cinoma) cell line

Concentration P. ginseng P. quinquefolium P. notoginseng
(ug/m) KRG” CRG JRG KWG AWG CWG SG
10 0 0 0 12.60”+254 10.88+1.39 17.23+1.84 0
20 16.62+548 541+1.58 8.25+1.44 25731252 2493+341 38.71+4.63 858+1.23
40 60.41+£8.48 26.56+3.49 30.08+548 69.95+8.62 68.47+8.25 71.98+11.25 32.53+8.24
80 96.02+11.23 50.95+8.25 57.82+7.48 96.48+t10.44 94.34+10.43 95.61+9.45 67.47+11.44

* KRG: Korean red ginseng, CRG; Chinese red ginseng, JRG; Japanese red ginseng, KWG; Korean white ginseng,
AG; American ginseng, CWG; Canadian white ginseng, SG; Sanchi ginseng
" Each value represents the average+standard error of triplicate experiments and is expressed as inhibition ra-

tio(%) of cell growth

ranging from 10 to 40 pg/ml, the petroleum ether
soluble fractions of various ginsengs exhibited a
similar trend in the order of KRG, KWG, AG and
CA as the case for the concentration of 80 ng/ml.
In our parallel study, we have also examined
the cytotoxicities of various ginsengs on SK-OV-3
(human ovary carcinoma) cell line. As shown in
Table 2, KRG, KWG, AG and CA were also
found to exhibit more potent cytotoxicity {above
94% inhibition) at the concentration of 80 pg/ml
However, CRG, JRG and SG were found to show
weaker cytotoxicity (50 to 67% inhibition) than
the above mentioned ginsengs. Furthermore, at
the concentration of ranging from 10 to 40 ug/mi,
it was also found that they exhibited mostly the
same as those on the growth of A549 cell line.
From the above results, it is very difficult to
give any definite conclusion on a siginificant diff-
erence of cytotoxicities among various ginsengs,
however, it is suggested that especially, red gin-
seng prepared from the root of Panax ginseng cul-

tivated in Korea show relatively stronger cy-
totoxic activities than that cultivated in China
and Japan. Anyway, Further experiments have
to be performed in order to fully confirm the
comparative cytotoxic activities among various
ginsengs of Panax species.
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