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ABSTRACT : Ethanol and butanol fractionation of E. senticosus showed strong anti-oxidant activity, and
methanol and water extracts also had high anti-oxidant activity. The antioxidant activities in ethanol and
butanol fractionation were higher than or similar to those of a-tocopherol. The cytotoxic effect of root
extract of E. senticosus was evaluated on seven different human cancer cell lines. The extracts of leaf and
stem of E. senticosus also had strong antioxidant activity, but the antioxidant activity in root extract was
higher than those in leaf and stem extracts. Methanol, hexane, and aqueous fraction layer had much
higher inhibitory activities on lipid peroxidation in rat liver microsomes compared with e-tocopherol. The
effect of root extract of E. senticosus was evaluated on six human cancer cell lines. The values of 50%
growth inhibition (GI;) for the extracts were mostly below 30ug/ml, and the extracts are considered as
active inhibitory compounds on cancer cells.

Key words ; Eleutherococcus senticosus, antioxidant activity, anti-lipoperoxidant activity, cytotoxicity, anticancer

activity
INTRODUCTION lignan and phenylpropan derivatives by using TLC and
, HPLC of root extract from accessions of Korea,
Eleutherococcus senticosus (= Acanthopanax China, and Russia. The amount of eleutheroside of
senticosus Harms) is a ‘woody shrub found only in Eleutherococcus senticosus produced in Korea was
northeastern Asia including Korea, China, and Japan much more than that in other countries. The biological

(Lee, 1979). These plants are distributed to the area activities of water, ethanol, and 50% ethanol extracts
of drainage basin of Woosuri in Russian, Hukryong from the root bark of Acanthopanax were compared by
river in China, Bukhaedo in Japan, and the the method of Kim et. al.(2000). Cell growth was
mountains of Baekdu, Seolak, Dukyu, and Taegi in inhibited by 94% in Hep3B (Liver cancer cell), and 90%

Korea (Han, 1983). in A549 (Lung cancer cell) by adding ethanol extracts

Eleutherococcus senticosus is an useful medicinal of the root bark from Eleutherococcus senticosus. Also,
plant since its shoots and roots have been used as a cell growth and viability of Jurkat(T-cell) was more
remedy for robustness, anti-blood sugar diabets, increased and activated by 275% by adding the 50%
neuralgia, antioxidant effect to several stress, palsy, ethanol extracts from the root bark of Eleutherococcus
sex- and learning-behaviour, anticancer, and so on senticosus. The biclogical activities of the extracts of
(Brekhmam, 1960: Yook et al., 1996; Hahn et al., Eleutherococcus senticosus were better than those of the

1985). Wagner ef al.(1982) analysed the characteristic extracts of FEleutherococcus spp. The objective of this
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study was to analyze the anti-oxidant, anti-peroxidative,
and anti-cancer capacity of the extracts from
FEleutherococcus senticosus on DPPH solution, rat liver
microsomes, and human cancer cell lines, respectively.

MATERIALS AND METHODS

DPPH radical scavenging activity of Eleutherococcus
senticosus

The 1, 1-diphenyl-2-picryhydrazyl(DPPH) free
radical scavenging activity was measured according to
Xiong ef al. One ml if 0.15mM DPPH in ethanol
was added to sample solution containing 4ml of
methanol and allowed to react for 30min at room
temperature, then the optical density was measured at
517nm. For the blank, ethanol was used instead of
DPPH solution, and for control, methanol was used
instead of the sample represented the concentration of
tested compound and the ordinate the average percent
reduction of DPPH radical from three separate tests.

AntiHipid peroxidation activity in rat liver microsomes
The inhibitory activity on lipid peroxidation in rat
liver microsomes was measured by the levels of
thiobarbituric acid (TBA, as index of lipid
peroxidation) by the method (Kim ef a/, 1996). Rat
liver microsomes prepared according to the method of
Ohkawa et al.,(1979) with some modification were
suspended in 100mM TrisHC] buffer (pH 7.4).
Reaction was initiated by the addition of 100MM FeSO
4+ H:O. After 30min at 37T under reciprocal
agitation, the reaction was stopped by the addition of
3M trichloroacetic acid in 2.5N HCI. Lipid
peroxidation was assessed by measuring TBA reactive
products. Percent inhibition was calculated as follows :
(I-T-B)/(C-B)) x 100(%), in which T, C, and B are
absorbance values at 530nm of the compound
treatment, the control (peroxidation without compound)
and the 0 time control (no peroxidation), respectively.

Cytotoxic sulforhodamine B (SRB) assay

Six human cancer cell lines were used and
cultured with RPMI 1640 containing 10% fetal calf
serum(FCS). For SRB assay, cells were cultured
performed by previous method (Kim et al., 1996).
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Cell suspension (3~40,000 cells/ml) was made in
culture medium and inoculated to each well of 96-
well microtiter plate. One day after plating, time
zero control plate was made, compounds (1~4) were
directly treated, and cells were incubated for further
48 hrs in a CO; incubator. Cells were fixed with 504l
of 50% trichloroacetic acid solution for 1h at 4°C and
plates were washed 5 times with tap water and air-
dried. 100x of SRB solution (0.4% in 1% acetic
acid) was added and staining was done at room
temperature for 30 min. Residual dye was washed
out with 1% acetic acid and air-dried. To each well,
Tris solution (10 mM, pH 10.5) was added. Optical
density (OD) was measured with microtiter plate
reader at 540nm. Growth inhibition was calculated
according to the previous method. Briefly, OD of
treated well was subtracted PD at time-zero(Tz) plate
and divided by calculated value of untreated control.
Growth inhibition of 50%/(Gls,) was calculated by
Probit method (Wu et al., 1992).

RESULTS AND DISCUSSION

Antioxidant acitivities of the extracts from
E. senticosus

A free radical, 1,1-diphenyl-2picrylthydrazyl
(DPPH) was used to analyze the capacity of the
extracts from root extracts of E. senticosus to restrain
the oxidative process. Ethanol and butanol
fractionation showed strong antioxidant activity, and
methano! and water extracts of E. senticosus also
have high antioxidant acititvies (Table 1). The
antioxidant activity in ethanol and butanol
fractionation was higher than or similar to those in -
tocopherol. The extract of leaf and stem in E.
senticosus also showed strong antioxidant activity(data
not showed), but the antioxidant activity in root
extract was higher than that in leaf and stem extract.
The effect of heaxane layer to restrain the oxidative
process is eight times higher than the effect of a-
tocopherol. Generally, the scavenging effects of root
extracts of E senticosus against DPPH free radical
are almost same only in EtOAc layer, but the anti-
oxidative effects of the extracts were greater than o
tocopherol. in all the other fractions.
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Table 1. Scavenging effects of root extracts of £
senticosus against DPPH free radicals

Antioxidant activity RCsy (ug/ml)

Fraction DPPH removal activity
MeOH extract 20
Heaxane layer > 100
EtOAc layer 10
n-BuOH layer 16
Aqueous layer 38
a-Tocopherol 12

Inhibitory activity on lipid peroxidation in rat liver
microsomes

Ethanol fraction showed sirong antilipid
peroxidative activity and butanol fraction also had
good inhibitory activity on lipid peroxidation In rat
liver microsomes (Table 2). Methanol, hexane, and

Table 2. Inhibitory activity on lipid peroxidation in
rat liver microsomes of root extracts of £.
senticosus

Anti-lipid peroxidative

Fraction activity RCso (pg/m!)

MeOH extract 100
Heaxane layer » 100
EtOAC layer 18
n-BuOH layer 56
Aqueous layer » 100
a-Tocopherol 2.8

aqueous fraction layers resulted in much higher
inhibitory activities on lipid peroxidation in rat liver
microsomes, compared with e-tocopherol. More than
30-fold increase of inhibitory activity on lipid
peroxidation in rat liver microsomes was detected
from methanol, hexane, and aqueous fraction layers.

Cytotoxic effect of E. senticosus root extracts

The cytotoxic effect ‘of root extract of £
senticosus was evaluated on six human cancer cell
lines (Table 3). The values of 50% growth inhibition
(Glss) were mostly below 30xg/ml for crude extracts
and the extracts can be considered as strong active
compounds. The values of 50% growth inhibition In
Hexane layer were much lower than those in other
EtOAc layer, BuOH layer, aqueous layer and MeOH
extraction. Some cell lines such as prostate(PC-3),
Renal(ACHN), and Leukemia(MOLT-4F), showed
relatively low Glso values. Kim et al.,h (2000)
reported that the 50% ethanol extracts of £.
senticosus inhibited the growth of Hep3B and A549
cells. In screening of immuno—modulating activities,
the cell growth and viability of Jurkat(T-cell) were
more increased and activated until 275% by adding
ethanol extracts.

There were many reports that extract of £.
senticosus was effective on gastric ulcer (Fujikawa ef
al., 1996), immno-modulating (Li, 1991: Shen et al.,
1991: Xie, 1989), and serum-lipid (Shi et al., 1990),
and oxidation inhibition (Kim, 2000). Therefore, E.
senticosus is one of the useful m¢ icinal plants for
antioxidant medicine. Immuno-s:iimulating activity on T

Table 3. Anticancer activity of root extracts of £. senticosus

Glso(pg/mi)
Fraction Prostate Colon Renal Colon Lung Leukemia Gl

(PC-3) (HCT-15) (ACHN) (SW-620) (A549) (MOLT-4F) %

MeOH extraction y 30 » 30 y 30 y 30 > 30 y 30 y 30
Hexane layer 2051 > 30 20.22 24.79 > 30 14.29 23.30
EtoAC layer y 30 y 30 » 30 ) 30 » 30 » 30 > 30
BuOH layer y 30 y 30 » 30 > 30 > 30 y 30 y 30
Aqueous layer y 30 y 30 Y 30 > 30 » 30 y 30 y 30
Adriamycin 0.13 0.16 013 { 0.03 ( 0.03 0.05 0.09
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cells and direct cytotoxicity activity of extract of £
senticosus might help inhibit tumor growth in a
Synergistic manner.

In the future research, it is necessary to
investigate whether the effect of the extracts on anti-
lipoperoxidant activity could partly explain the
inhibition of lipid peroxidation, through decrease of
reactive oxygen metabolites by inducing antioxidative
genes, such as, glutathione peroxidase, ascorbate
peroxidase, and superoxidase dismutase. Also there is
possible involvement of mechanisms related to free
radical scavenging effects by the extracts of E.
senticosus. It also is necessary to measure the anti-
peroxidative activity in addition to decrease in active
oxygen formation by the extracts of £ senticosus.
The mechanisms behind this anticarcinogenic effect
from the extracts of E senticosus are not known,
although it has been shown that the extracts of £
senticosus are able to prevent the metabolic activation
of carcinogens, inhibit tumor promotion and cell
proliferation, and act as agents that induce antioxidant
or oxidative-related enzymes. Further investigations
will give us more clearer answers on the role of the
extracts of E. senticosus.
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