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Studies of the Anti-cancer Effects of Bistortae Rhizoma

June Beom Kim, Hyo Sang Han, Young Jong Lee*

Department of Herhology, College of Oriental Medicine, Kyungwon University

This study was purposed to research the anti-cancer effects of Bistortae Rhizoma. A total extract of Bistortae
Rhizoma decoction was prepared. By measuring the cell proliferation, apoptosis, morphology and cytokine level from
the extracts, the influence on HepG2 cell, SNU-1 cell and A549 cell was compared. The Bistortae Rhizoma decoction
extract did not control HepG2 cell proliferation but controlled SNU-1 celf and A549 cell proliferation. In particular, the
inhibitory effect on SNU-1 cell proliferation was highest. The Bistortae Rhizoma decoction extract showed to increase
the apoptosis of the HepG2 cell, SNU-1 cell and A549 cell in a dose-dependent manner. In particular, the promotion
effect of the apoptosis was highest in SNU-1 cell. Among the various fraction extracts of the Bistortae Rhizoma
decoction, n-BuOH extraction showed the greatest increase of the apoptosis of the HepG2 cell. The Bistortae Rhizoma
decoction extract decreased dose-dependently the secretion of the TGF-B in the HepG2 cell, SNU-1 cell and A549 cell
and increased the secretion of the TNF-a and the IFN-y. These results suggest that the total extract of Bistortae
Rhizoma decoction has anti-cancer effect against SNU-1 cell and A549 cell.
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Table 1. Reagents and assay kits

Reagent Company Nation
TRI reagent : USA
Absolute alcohol Sigma
DME
Fetal bovine serum(FBS) Hyclone USA
Antibiotics
D-phosphate buffer saline Gibco USA
methy®H (Thymidine) Amersham USA
‘ ) BD
Annexin V -FITC Apoptosis Detection Kit Pharmingen USA
IFN-y ELISA KIT Endogen
TNF-a ELISA KIT USA
TGF-B ELISA KIT R&D
Table 2. Experimental apparatus and system
Apparatus and System Company Nation
Rotary evaporator Eyela
Spectrophotometer Shimazu Japan
Bio-freezer Sanyo
Primus 96 thermocycler system MWG Biotech
Electric chemical balance MC1 Germany
Ultrasonic cleaner Branson
Homogenizer OMNi USA
Plate shaker Lab-Line ~
B-counter Beckman
ELISA reader Tecan Canada
lce maker Vision science
Cytological centrifuge Hanil Korea
Pulverizer Rong tsong Talwan
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(1) Cell proliferation
Sk NEZF SFYOFHE 2ehhe I (HepG2), 9
ORI Z(SNU-1) & QM E(A549)E DME mediacll 20% FBS2}
SHIAIE A5l i AAIBKETE FAIEE 12 well plateo]
5x10° cell/wellZ BEZ5=3} 012, £2 AES =5 10 ng/m, 5 ng
/mt, 1 mg/mt, 0.1 mg/md, 0.01 mg/mOE BlA5le] 724]7F B¢t
36°CollA] NBISTE B M ZE harvestd}?] 12-18A]7F o]
[°H]-thymidine 1 nCi& 2|3} B-counter(Beckman)ol] AHE3}
= safe cuvetteol] 500 ¥ EFEF RS, cocktail solutiong 2 mé
H718} %, [H]-thymidine®] uptakeZ B-counterZ EQIBIAC)
(2) Apoptosis
220 DES A2I5t HepG2, SNU-1 &l A5498 72417+
oF kS RIS MZE FFSH F, 1x binding bufferg 0]
51 AAJSHE.  Annexin  V-FITC9}
Pl(propidium iodide)E 5 w4 253 ), 4204l L At
g AME 158 HHSAIA flow cytometryE O]83l cell
populationS #1519 ©m, FACs carliber9] softwareE 0] &3}
o B3It
(3) Cytokine level

18]  washingE

(@ ELISA
LN 2 B4 Holl UER= TGF-BS TNF-a9] AR|EF}
019 Wl orAZO) uierdolA] ELISA kit ARSI, 2

o
cytokine levelZ ZHEGICE anticytokine A7t IHE 9%
well plated] serumE 713} HISA17] & 48 HASIL, TR
biotino| FAJE anti-cytokine BAIE 715kl BISAIZ] & 43 A
A BIATE ol 7)ol streptavidin-HRPE 71511 ELISA-readerE 0|
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@ Flow cytometry
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anti-human IFN-y % & Z intracellular staining @2 A5}
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Z} Hojd AOE LIebTHFig. 1).
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lamg/ml 5mg/m! Img/ml i 0.1mg/mi
HepG2, SNU-1 and A549 cell proliferation with various
concentrations of a Bistortae Rhizoma decoction extract. The human
cancer cells was seeded at a suspended density of 5x10° cell/weli on a 12 well
cell culture plate. The medium was DMEM with 20% FBS, antibiotics, and 10 ne/ i,

Fig. 1.

5 mg/ml, 1 mg/ml, 0.1 ng/ml, 001 mg/ml Bistortae Rhizoma decoction extract, with
1 wCi/mt (H)-thymidine, in triplicate. After 72hrs, the cells were harvested and
counted with a B-counter. Values represent the means + SEM of 3 experiments.
Control: HepG2, SNU-1 and A549 cancer cell line HepG2+BR HepG2 cells
cultured with Bistortae Rhizoma decoction extract, SNU-1+BR: SNU-1 cell cultured
with Bistortae Rhizoma decoction extract A549+BR1 Ab49 cell cultured with
Bistortae Rhizoma decoction extract. ** 1 p<0.001, * : p<0.01, * 1 p<0.05 compared

to control §8§ : p0.001, §§ : P(001 compared to HepG2 ### : p<000T
compared to SNU-1

2) Apoptosis

£2 Y FEE0] 1 99 Jflu JY AEY
apoptosiso] TIX|= EEE BWIINCE £ ZEES Msh
BF Tt A = Fe M Zl apoptosis7t THE Tl H]EHA
XS] B7H6IRCm, B3] YY) apoptosis7t 7HE & £715
VERAACHFig. 2).
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Fig. 2. Apoptosis of HepG2, SNU-1 and A549 cells treated with total
extract or various fraction extracts of a Bistortae Rhizoma decoction.

The HepG2, SNU-1 and A549 cells were seeded at a suspended density of 5x10°
cell/well on a 12 well cell culture plate. The medium was DMEM with 20% FBS,
antibiotics, and 10, 5, 1, 01 mg/m Bistortae Rhizoma decoction extract and
1uCi/mi [3HI-thymidine. After 72hrs, the cells were harvested, and counted with a
B-counter. Values represent the means + SEM of 3 experiments. Control: HepG2,
SNU-1, A48 cancer cell line HepG2+BR: HepG2 cells cultured with Bistortae
Rhizoma decoction extract. SNU-1+BR: SNU-1 cell cultured with Bistortae Rhizoma
decoction extract. Ab49+BR: A543 cell cultured with Bistortae Rhizoma decoction
extract. ™ p<0.001, ™ : p(0.01, * : p¢0.05 compared to control §§§ & pC0.001,
§§ : p{0.01 compared to HepG2 ### - p(0.001, ## : p<0.01 compared to SNU-1

3) Cytokine level
(1) TGE-B

o I8l ;q]OL /H]::L_J TGF-8 44
O

MEIE A T 91 & ﬂl%l xﬂ:u TGF-$ *““01 sk

4 AT HYS HL B2 FEEY HE 5
ToflA} TGE-B 334 A 71 A9l YASHA UERG LT, 10 ng/md
S 5 mg/meol A= THA ZolA Yetolut B Eol BlFlo
TGE-B 430] 7Va} Begio] A= ATHFig. 3).
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Fig. 3. Levels of TGF-B in HepG2, SNU-1 and A549 cell culture
treated with various concentrations of a Bistortae Rhizoma decoction
extract. HepG2, SNU-1 and A549 cells (5x10° cell/well) were cultured with 20%
FBS, DME medium and various concentrations of Bistortae Rhizoma decoction
extract. After 72nrs, the cells were harvested, and the cell culture supernatant was
used to measure tne concentrations of TGF-B by ELISA. Values represent the

means + SEM of 3 experiments. Control: HepG2, SNU-1, A549 cancer cell ling
HepG2+BR: HepGe cells cultured with Bistortae Rhizoma decoction  extract.
SNU-1+BR: SNU-t cells cultured with Bistortae Rhizoma decoction  extract,
Ab43+BR: AB49 ceHs cultured with Bistortae Rhizoma decoction extract. ™ :
p<0.001, ™ p<CO1, * & pC0.0s compared to control §8§ : p<0.001, §§ : p<001
compared to HepG2 ### @ p<0001, # @ pl005compared to SNU-1

{mContol OHepG248R BSNU-T+BR NASIOER |
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Fig. 4. Levels of TNF-a in HepG2, SNU-1 and A549 celi culture
treated with various concentrations of a Bistortae Rhizoma decoction

10mg/ml Smo/mi mg/m

extract. HepG2, SNU-1 and A549 cells (5x10° cell/well) were cultured with 20%
FBS, DME medium and various concentrations of Bistortae Rhizoma decoction
extract. After 72hrs, the cells were harvested, and the cell culture supernatant was
used to measure the concentrations of TNF-a by ELISA. Values represent the
means = SEM of 3 experiments. Control: HepG2, SNU-1, Ab49 cancer cell line
HepG2+BR: HepG2 cells cultured with Bistortae Rhizoma decoction extract,
SNU-1+BR: SNU-1 cells culiured with Bistortae Rhizoma decoction extract,
A543+ BR: AS49 cell cultured with Bistortae Rhizoma decoction extract.
p€0.001, ™ : p001, * : p(0.05 compared to control §§§ © p<0.001, §§ & p¢0.01
compared to HepG2 ### @ p<0.001, # : p0.05compared to SNU-1
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= ﬂﬂ@ A% TNF-a9] 40| 57181 2H, 5 mg/md 01512
Eolle 3ol, 10 mg/meollAle f120] 718 e TNF-oE

L]-E}LHQilZ‘r(Flg. 4).

4) IFN-y presenting cell population

22 0¥ F&=20] LU A T HY ME9] IFN-y

glof B|X= gake nlusirt. T vlslo] 822 F&2

€ A 8% IN-vyE 2tlchs 7, 91 " # N7 &

HE

1ol on, €3] 10 mg/me] 22 FEES At 42 H Y
A, 5 mg/mée} 0.1 mg/mS) £8 ZEEE Aeist 42 AelM
IEN-y& BHlgh= AZ71 7Ha BJITHFig. 5).
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Fig. 5. Flow cytometry analysis of IFN-y presenting HepG2, SNU-1
and A549 cells cuitured with various concentrations of a Bistortae
Rhizoma decoction extract. The HepG2, SNU-1 and A549 cells were seeded
at a suspended density of 5x10° cell/well on 12 well cell culture plates. The

10mg/mi trg/ml 0. Tmg/ml

medium was DMEM with 20% FBS, antibiotics, and 10, 5, 1, 0.1 me/ml Bistortag
Rhizoma decoction extract. After 24hrs, the IFN-y presenting HepG2 cells were
measured by flow cytometry. Values represent the means = SEM of 3 experiments.
Control: HepG2, SNU-1, Ab49 cancer cell fine HepG2+BR: HepG2 cells cultured
with Bistortae Rhizoma decoction extract. SNU-1+BR SNU-1 cell cultured with
Bistortae Rhizoma decoction extract. A549+BR: A549 cell cultured with Bistortae
Rhizoma decoction extract, ™ : p<0.001, * : p¢0.01, * : p<0.05 compared to control
§§§ : p(0001, §§ : <001 compared to HepG2 ### : p0001, # -
p<0.05compared to SNU-1
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