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A Comparative Study of the Anti-cancer Effects of Smilacis Chinae Rhizoma and
Smilacis Glabrae Rhizoma on Stomach Cancer SNU-1 Cells

Han-Kyu Ahn, Hyo-Sang Han, Young-Jong Lee’

Dept. of Herbology, College of Oriental Medicine, Kyungwon University

ABSTRACTS

Objectives : The purpose of this study was to compare the anticancer effects of Smilacis Chinae
Rhizoma (SCR) and Smilacis Glabrae Rhizoma (SGR) on stomach cancer SNU-1 cells.

Methods : The cell proliferation, apoptosis and cytokine level from the extracts were examined in
order to compare the anticancer effects of SCR and SGR on SNU-1 cells.

Results : SCR had greater anticancer effects than SGR in terms of the inhibition of cell proliferation
and apoptosis in the SNU-1 cells. SCR decreased TGF-8 and SGR increased IL-2 in SNU-1 cells.
SCR decreased more TGF-B and increased more TNF-a compared to SGR.

Conclusions : There were few significant differences according to the concentration and fraction,
but a greater anticancer effect of SCR was shown as compared with SGR.
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1. A&

1) XY

Aol A8 ArHEE 27 (Smilacis Chinae Rhizoma,
ol SCRE TAS WY UFAAN AAT AL A4
st o, b3 <7 (Smilacis Glabrae Rhizoma, ©]
3} SGRZ #E#)> 20061 8Y T3 A A 9]
ste], ZAdign grojFosl Exstu oA A
H, ZE = o]83ly] dol 253 AHNE o83}
o BrES AAS T AP AR

2) A2k & 77|

(1) A2k

2 23S 984 Chloroform, TRI reagent (Sigma,
USA), FBS (Hyclone, USA), Phosphate buffer saline
(Gibco, USA), Thymidine (Amersham, USA), Annexin
V-FITC Apoptosis Detection Kit (BD Pharmingen,
USA), IL-2 ELISA KIT, IL-12 ELISA KIT (Endogen,
USA), TNF-a ELISA KIT (Endogen, USA), TGF-8

ELISA KIT (R&D, USA), 10 x PCR buffer (Takara,
Japan) 5°] A& =Sk

(2) 7171

B Ado] AME-" 7]7]& Rotary evaporator (Eyela,
Japan), Bio-freezer (Sanyo, Japan), Micrometer (Mitutoyo,
Japan), Microscope (Leica, Japan), Ultrasonic cleaner
(Branson, USA), Homogenizer (OMNi, USA), Plate
shaker (Lab-Line, USA), ELISA reader (Tecan, Canada),
Ice maker (Vision science, Korea), Cytological centrifuge
(Hanil, Korea), Pulverizer (Rong tsong, Taiwan) -°|ch
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Fig. 1. Procedure of various solvent fractions from decoction
extract of Smilacis Chinae Rhizoma or Smilacis Glabrae
Rhizoma
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2) ILM =0 CHet H& =55

(1) Cell proliferation™

g AEFegoriE ¢ AYAE SNU-1
S RPMIIGA0 mediadl 10% FBSSF @AAE #7154
wj kS AAEgch JLHEE 12 well plated] 5 x 10°
cell/well 2 #F3F 2 SCR¥ SGRY AgHS H%
10 mg/nml, 5 mg/nl, 1 me/nl, 0.1 mg/nl, 0.01 mg/mlOE &
g3t 2A17F Ft HCAA st A7t v
® AEE harvestdt?] 12~18417F Aol [H]-thymidine:
1 uG Agstar, AIXE B-counter (Beckman, USA)ol
A28 safe cuvetteo] 500 W EF3 T2 cocktail
solutionS 2 nl F7} 8 ¥ [PHl-thymidine®] uptakeE (-
counter® 2213193t}

(2) Apoptosis

SCR¥% SGRY A& B #8& AHg SNU-1& 72
AZEse wiES Aok AEE HFSE F 1 x
binding buffere ©]-83t] 13] washings A8k,
annexin V-FITC®} PI (propidium iodide)E 5 w % 2F
g 5, AeoA g AT AHZ 1587 A flow
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cytometryE  ©]€3Fe] cell populations &9l o,
FACs carliber®] softwareE ©]-&3}e] E2435lit}

(3) Cytokine level™

AgA ] S Foll YERE cytokined] WSS
ELISA WWog =8ttt ELISA kitE ARg-she,
SNU-19 culture supernatantolX Z} cytokine %& =
A3l4tt Anti-cytokine 6121]7]- FEH 96 well plated]]
serums 7t §REAIZL 3 AW A HElaL, TRA blotm
o] A% anti-cytokine ?}Xﬂg 7t WhEAIZl 3 49
MA3FATE A7)9 streptavidin-HRPE 7}8}ar ELISA*
reader® Z73}41c}

3. BAIA g

2 AR e Al disid= ANOVA multi
ttest (JAVA, Bonferroni Ver D2 #A18l] pits +
c} z+ /“34—7‘9— Hlwsle] pgko] 00672 Ao H
g4 E AAEAT:

4 A

o
F e &5 ALY Y. SCR¥ SGR E5F aqueous
B F&o] 7 =3tk SCRAM = EtOELE-3 ol A
e &S YERE, SGROIME EtOAcH-E
o] 7 99Ut (Table 1).

Table 1. Yield of Various Fraction Extract Powder of
Smilacis Chinae Rhizoma or Smilacis Glabrae Rhizoma
Decoction

n-

m
hexane EtOEt EtOAc BuOH Aqueous

Yild SCR 95%  15% 50% 140%  205%

(%6)/0g SGR 35%  29% 06%  44%  127%

The values are the percentage of the yield of the extracts from
SCR or SGR under various conditions.
SCR : Smilacis Chinae Rhizoma SGR: Smilacis Gabrae Rhizoma
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Fig. 2. SNU-1 cell proliferation with various concentrations
of a Smilacis Chinae Rhizoma decoction

A human stomach cancer cell line SNU-1 was seeded at a
suspended density of 5 X 105 cell/well on a 12 well cell culture
plate. The medium was RPMI1640 with 10% FBS, antibiotics, and
various concentrations (10 mg/m¢, 5 mg/mf, 1 mg/mf, 0.1 mg/mé, 0.01
mg/mé) of Smilacis Chinae Rhizoma decoction with 1 pCiiml [*HI-
thymidine, in triplicate. After 72 hrs, the cells were harvested and
counted with a (3-counter. Values represent the means = SEM of
3 experiments. 1 p < 0.001, *x : p < 0.01 by ANOVA test.

(2) SGR

A AEFQ SNU-19] SGRE w=E=E A3 &
AEo] Z2S [PH]-thymidineS ©]-431 uptake B%.
gl stk SCRY= €8 SGROIAM= SEX:H]
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AE F2o] 714 Bt e thFig. 3).
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Fig. 3. SNU-1 cell proliferation with various concentrations
of a Smilacis Glabrae Rhizoma decoction

A human stomach cancer cell line SNU-1 was seeded at a
suspended density of 5 x 10° cell/well on a 12 well cell culture
plate. The medium was RPMI1640 with 10% FBS, antibiotics, and
various concentrations (10 mg/mé, 5 mg/m¢, 1 mg/mé, 0.1 mg/mé, 0.01
mg/mf) of a Smilacis Glabrae Rhizoma decoction with 1 pCi/ml
[3H]-thymidine, in triplicate. After 72 hrs, the cells were harvested
and counted with a [B-counter. Values represent the means =+
SEM of 3 experiments. ## : p < 0.001, = : p < 0.05 by ANOVA
test.
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Fig. 4. Apoptosis of SNU-1 cells treated with total ex. or various fraction extracts of a Smilacis Chinae Rhizoma decoction
The SNU-1 cells were seeded at a suspended density of 5 X 104 cell/well on a 12 well cell culture plate. The medium was RPMI1640 with 10%

FBS, antibiotics, and various fraction extracts (1 mg/mé) of a Smilacis Chinae Rhizoma decoction; A : total ex. B : n-hexane C : EtOEt D : EtOAc
E : n-BuOH F : aqueous.
s A. Total ex. » B. n—hexane > C. EtOEt
3.81£0.29 2.79%0.18 3.58%0.25
a| =D.EtOAc » BE. n—BuOH » F. Aqueous
5.27+0.4 5.76£0.14 12.26%1.02
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Fig. 5. Apoptosis of SNU-1 cells treated with total ex. or various fraction extracts of a Smilacis Glabrae Rhizoma decoction
The SNU-1 cells were seeded at a suspended density of 5 X 104 cell/well on a 12 well cell culture plate. The medium was RPMI1640 with 10%

FBS, antibiotics, and various fraction extracts (1 mg/mé) of a Smilacis Glabrae Rhizoma decoction; A :

total ex. B : n-hexane C : EtOEt D : EtOAc

E : n-BuOH F : aqueous.
FACsE ol&dt] F<latith. SCRE Hg el wlsto] AlEZ A2)ste] Yehde AdAIES] apoptosis =S
Ao £ FE3EE0] ALHES apoptosis F=ol FACsE o]83dt &elsidltt. SGR A" aqueous
U E3H9e ¢ & A%om, rBuOHY R&BolA  BE6IA g %L apoptosisS LERAROD, Hekele)
7V #& apoptosisE HER ATHFig. 4). otal ex. 5 HE EHESE AL AR 2 9
& vIHA FakglthFig. 5).
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3) Cytokine level

HeFA| Sl SNU-1¢] SCR 42 SGRe| Agl 2 Hg
Qo] BEES 1 mg/mle A8t EFetaL 72
AHEot vjksk & cytokme«] W3S ELISAS o] &3}
o =439 tHTable 2, 3).

Table 2. Level of Cytokines in a SNU-1 Cell Culture
Treated with Smilacis Chinae Rhizoma Decoction Extracts

TGF-B  TNF-a IL-2 IL-12
SNU-1 0.76£0.21 056+0.02 0.83+0.04 1.82+0.10
Total ex. 0.59+0.01 0.63+0.02 1.30+050 1.60+0.16
n-hexane 0.66+0.14 066+0.06 1.25+042 1.73+0.02

EtOEt 0.55+0.01 0.70£0.00 1.23+0.37 1.81+0.01

EtOAc 0.56+0.04 0.72£0.05 1.08+0.22 1.60+0.09
n-BuOH 0.54+0.04 0.70£0.00 1.06+0.00 1.76+0.04
Aqueous 0.61+0.02 061£0.02 096+0.02 1.71+0.17

Values represent the means + SEM of 3 experiments.

Table 3. Level of Cytokines in a SNU-1 Cell Culture
Treated with Smilacis Glabrae Rhizoma Decoction Extracts

TGF-B  TNF-a IL-2 IL-12
SNU-1 0.76£0.21 056+0.02 1.20+0.15 2.25+0.29
Total ex. 1.00+0.09 0.56+0.03 1.42+0.26 1.57+0.04
n-hexane 1.09+0.10 0.59+0.01 2.10+0.03 1.59+0.02

EtOEt 0.96+0.08 062+0.01 2.22+0.16 1.68+0.05

EtOAc 0.76x0.08 0.66+0.06 1.22+0.00 1.77+0.06
n-BuOH 0.90+0.20 0.70+0.06 2.18+0.19 1.83+0.02
Aqueous 094025 0.69£0.01 454+0.26 2.00+0.20

Values represent the means + SEM of 3 experiments.
(1) TGF-B
® SCR
Transforming growth factor-B (TGF-B)Y] XA =
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t}HFig. 6).
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Fig. 6. Level of TGF-B in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Chinae
Rhizoma decoction

SNU-1ell th3t 3¢tz vlaad+ 27

SNU-1 cells (5 x 105 cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Chinae Rhizoma decoction. After 72
hrs, the cells were harvested, and the concentration of TGF-{ in
the cell culture supernatant was measured by ELISA. Values
represent the means = SEM of 3 experiments. * : P < 0.05 by
ANOVA test.
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Fig. 7. Level of TGF-B in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Glabrae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Glabrae Rhizoma decoction. After
72 hrs, the cells were harvested, and the concentration of TGF-3
in the cell culture supernatant was measured by ELISA. Values
represent the means + SEM of 3 experiments.

(2) TNF-a

® SCR
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Fig. 8. Level of TNF-a in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Chinae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Chinae Rhizoma decoction. After 72
hrs, the cells were harvested, and the concentration of TNF-a in
the cell culture supernatant was measured by ELISA. Values
represent the means + SEM of 3 experiments.



28 PN AN g

® SGR

SNU-1¢] SGRe] #ge) 2 Agole) RYBEL A
g A9 tzre] WAy TNF-ao] A4
W37l 919lom, FtOAc 28, n-BuOH %3,
89 A% ok Zhge APl Aot BAH #

9L SAHFig. 9).

08
06
04

02

TNF—a level in cell culture (A450)

Control Total ex n-hexane EtOEt EtOAc n-BuOH Aqueous

Fig. 9. Level of TNF-a in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Glabrae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mé) of a Smilacis Glabrae Rhizoma decoction. After
72 hrs, the cells were harvested, and the concentration of TNF-a
in the cell culture supernatant was measured by ELISA. Values
represent the means + SEM of 3 experiments.

(3) IL-2

@ SCR

oFE AElo] wE IL-29 WSS SNU-1 A|Zn)Fd
oA Felatsdtt. tlzFel HlgjM SCR F2&S X3t
A9 129 AAFe] S8t oy BAA fode v
ElA] edth(Fig. 10).
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Fig. 10. Level of IL-2 in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Chinae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/wel) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Chinae Rhizoma decoction. After 72
hrs, the cells were harvested, and the concentration of IL-2 in the
cell culture supernatant was measured by ELISA. Values represent
the means + SEM of 3 experiments.

@ SGR

SNU-1 AM|3Zo| A TIL-29] AAHS ELISAE ©]8-35}¢]
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IL-2 level in cell culture [A45(
G h [ ¢

Contal Total ex. n-hexane EIOEL EtQAC n—BuOH  Agueous

Fig. 11. Level of IL-2 in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Glabrae
Rhizoma decoction

SNU-1 cells (5 X 10° cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mé) of a Smilacis Glabrae Rhizoma decoction. After 72
hrs, the cells were harvested, and the concentration of IL-2 in the
cell culture supernatant was measured by ELISA. Values represent the
means + SEM of 3 experiments. ##+x p < 0.001, = p < 001, * p<
0.05 by ANOVA test.

45 IL-29] Arkgo] frefsiAl st siek(Fig. 11).

(4) IL-12

® SCR
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AtHFig. 12).
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Fig. 12. Level of IL-12 in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Chinae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/wel) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Chinae Rhizoma decoction. After 72
hrs, the cells were harvested, and the concentration of IL-12 in
the cell culture supernatant was measured by ELISA. Values
represent the means + SEM of 3 experiments.
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Fig. 13. Level of IL-12 in a SNU-1 cell culture treated with
total ex. or various fraction extracts of a Smilacis Glabrae
Rhizoma decoction

SNU-1 cells (5 x 10° cell/well) were cultured with a 10% FBS
RPMI1640 medium and treated with total ex. or various fraction
extracts (1 mg/mf) of a Smilacis Glabrae Rhizoma decoction. After
72 hrs, the cells were harvested, and the concentration of IL-12 in
the cell culture supernatant was measured by ELISA. Values
represent the means = SEM of 3 experiments. # p < 0.05 by
ANOVA test.
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