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ABSTRACT

Antitumor Activity of Bupleuri Radix and Artemisiae capillaris

Herba and Synergistic Effect with Anticancer Drugs

In order to prove the antitumer effect of Bupleuri Radix(BR) and Artemisiae capillaris
Herba(ACH) experimently, studies were done. The antitumer effect against hepatic cancer such
as Hep G2, PLC & Hep 3B, and also th synergastic action was evaulated in the combined
treatment with anticancer drugs using chiefly for liver cancer, such as mitomycin(MMC),

cisplatin(CPT) and 5-fluorouracil(5-FU). The results were obtained as follows:

1. IC50 against Hep G2, Hep 3B and PLC was 155ug/ml, 254 ug/ml, 31.25ug/ml in
Mitomycin(MMC), 925ug/ml, 50.2ug/ml, 625ug/ml in cisplatin(CPT) and 125ug/ml in

5-fluouracil(5-FU) respectively.

2. The antitumor effect was shown in the all concentrations of ACH, BR and below
55%-Cytotoxic effect against Hep G2 as compared with the data of control was shown in
the concentration of 10 g/ml above of BR but not in ACH and also BR and ACH revealed

the synergistic effect with MMC. .

« A oet Bl sholet
% B =Ee 19959 84 100 thataelstElol AlEE =ral.

414



~The Journal of Korean Oriental Medical Society : Vol 16. 2. 1995-

3. The antitumor effect was shown in the concentration of 10”°g/ml above of ACH, BR and
below 55%-Cytotoxic effect against Hep 3B as compared with the data of control was
shown in the concentration of 107 g/ml above of ACH but not in BR and also BR & ACH
revealed the synergistic effect with MMC.

4. The antitumor effect was shown in the all concentrations of ACH, BR and 55%-Cytotoxic

effect against PLC as compared with the data of control was shown in the

concentration of 107 g/ml above of ACH but not in BR and also ACH revealed the
synergistic effect with MMC.

From the above results it was concluded that Artemisiae capillaris had antitumor effect

against PLC, Hep 3B, Bupleuri Radix against Hep G2 and also MMC showed the most

synergistic effect in the anticancer drugs
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D &Y

Eigol #HE MU L4 (Bupleuri radix)
s} #BE(Artemisiae capillaris) & TitR &k EEE
o BAT A HEse AT,

2) fEAM 2 B
"Human hepatoma®! PLC(ATCC No.CRL
8024) cell line? human Hepatocellular carcinoma
%] Hep3B(ATCC HB 8064), HepG2(ATCC
HB 8065) cell lined & @l #AsIATH 4%
EH -2 Eagle’s MEM(GIBCO), non-essential
amino acid(GIBCO), 10% fetal bovine serum
(GIBCO), BBS, 90%
streptomycin (100units/ml, 100xg/ml) oA #&
KE#g 9Yh 29 HME MR EES
75cm’ culture flaskel Z} hepatoma  cell©]
monolayer REZ 70-80%F AA 31 &
HES HiEst A ¥EER flasks KEMR
#H<E dulbecco’s phosphate buffered saline
(DPBS-A, sigma) BEKOZ AolFE T trypsin-
EDTABE 05mlS ¥ 37 TolA 3508 M
B3 §F Eagle’s MEM-10%FBS 5mle ¥
RIES hi1kA1712 2[] Eagle’'s MEM- free®
e 3 EEae @AsE

Eagle’s penicillin-

3) A% L A

B EHE AZEe MEM
(GIBCO), non-essential amino acid(GIBCO),
10% fetal bovine serum (GIBCO), dulbecco’s
phosphate buffered saline(DPBS-A, sigma),

Eagle's

sodium dodecyl sulfate(SDS, sigma), mitomycin
C(MMC,sigma), cisplatin(CPT, Daewoong Pharm.
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co.), 5-fluorouracil(sigma), trypsin~EDTA
(sigma),  3-[4,5-dimethylthiazol-2-yi]-2, 5-
sigma),

ethanol(Merck, Germany), penicillin ~streptomycin

diphenyl-tetrazolium bromide(MTT,
(sigma), sodium bicarbonate(GIBCO), trypan
blue (sigma), phenol red (sigma), sodium
azide(sigma),  isopropanol  (sigma), HCI
(Merck), acetic acid(Glicial), sulforhodamine
B(SRB, sigma), sodium hydroxide (sigma)®]
o, BF O 2 e Ak

A EEgel " Y CO; incubator
(Model VS-9108MS, vision scientific co.),
clean bench(KMC-14001, vision scientific co.),
centrifuge(GS-6R, beckman co.), inverted
microscope(niikon co, Japan), light microscope
(UFX-DX, Nikon), ELISA-reader(Emax, USA),
FACScan (Becton dickinson, USA), rotary
vaccum evaporator(Biichi  461), autoclave
(hirayama, Japan), micro-pipet(Gilson, USA),
autostill WG25 (Japan), titer plate shaker
(labline inst., USA), culture flask (falcon
3024), (96-well,

conical tube, disposable pipet(5ml,10ml, 25ml,

multi-well plate falcon),

falcorl) ¥ sylinge filter (0.25um, falcon)S&

sk ATt

. B

1) kel FHu

Selilet BB 300g€ 3,000ml round flaskol
AWK 2000mist A W& o HHBE M
BN M BTG mEste B ke

rotary vaccum evaporator(Biichi 461)i A ¥
BEMESET o] round flaskE -84 C deep
freezer (SANYO,Japan)oll A 10§RIS<QF fiE 3t
¥ freeze dryer(EYELA, Japan)2 48559 &
HrtEsle BkS ddnt |

2) MTT kol <& 4, Bpie) MpaE
il

A HEOl /A% MTTES Mosmanno] BS
skl Kotniksol #pAZ K™ FI/
35t & 96 well plate®] 2} wellol %0k
2x10°cells® Y2 37C9 CO; incubatore] A
24BFMH BEAEY SISt R, WA 2 WAax
EEEe ®MBK 504e Y3 37C9 CO;
incubatoroll A 48K§R] B3l Hth. KEKT 4
Refl Aol Sug/ml #EE DPBS-Ac #Ed
MTTH® 20E Z welldl FHimsta, sEK
TE7AZ] $EKE 98 BEAA misa
BERTR SRKS BES  F, Eagle's
MEM<E 2z welle] 100x4% %3 1000rpmel A
30M ELAEE I LBRE BRES %
0.04N HCl-isopropanol 1004& 2} wello] %
B#AIZl oS, titer plate shaker
(Lab-Line, USA) 35 speedolA 54+
shaking¥ #% oAl mOSEESIA Y. Bel 7t
well®l WICEE ELISA-reader(Emax, USA)
€ FiMste] 570nmol A WEstz, $EmEe) %
Yt kst MRRRE %2 mEsdo).

i) ek

3) Human hepatoma cell #®5Ee] o3t Hiss
el ICs WFE
MM A S 50% WHT F A= ZF HEE
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o BEICE T3t7] 3, nmEeE &4
WER  HEE HRES D EREEEAA $A
BRE dle} ZEMTTESZ EEsC #
famH S 50% MElsts 2 pumEle] ICog #H
st Aot

4) Human hepatoma cell®] #7ge] o3l 2
W, Egke] Ml Bt W

MEHE S 50% MEIE = e S0, R
of BEE syl S8l 44, Eol, Hax ¥
HWA% EEEBS ZHT BEER KBERA W
31 FEABREAA UM ERE g 2e
MTT# 2 FEWstdvt. e B ¥
el BNEA oY ERAHY BEEE HS
How HEste] HESHAT

5) Human hepatoma cell 7ol o Z5#4,
HERY puEmIske] A R M
BIE.

S, RS ST BEE BEKA mEEsH
I, MEES 50% AHE 7 s 2 sl
g 247 WBHEANA SM FKE v 22
MTT#C 2 gEstvh g KEfeed »
e 74 muEEe SR AES HEMEFY WK
ol Wi BB RXEE GHEE BEG
o HESFAS.

M. B%AK

1. Hep G2, Hep 3B, ¥ PLColl cist
mEAE2 1Cs
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HepGZ, Hep 3B, ¥ PLCE 50% #ihlst <
e & PUEKIS BREE Fitrl At #%
Wellel  #fs 2x10"EE %3 mitomycin C,
cisplatin 5-fluorouracil® # EER st k%
F3 R Hep G2, Hep 3B, PLCAl g3 ICx
& MMCellA 22t 155ug/mi, 25.4ug/ml, 31.25
pe/mlE UExt s, CPTE 247 925ug/m, 50.2
pe/ml, 625ug/mlZ YElGow 5-FUe 2%
125ug/miZ & A3tA HErRtH(Table 1).

Table 1. IC50 of Anti-Cancer Drugs on Hep G2, Hep
3B and PLC (2 x 10" cells/well).

Drug Hep G2 Hep 3B PLC
mitomycin C 155 254 31.25
cisplatin 925 50.2 62.5
5-fluorouracil 125 125 125

2. Hep G20l thst Hp%el MEEHR

Hep G2oll mA& BB BEEMQ (EMRE
g Jolwrl 98 WS 10° 10° 107
107%g/mle &4 mate] Kl WKEE W
E AT HWERK BKEES 10002 e o
#% 66510545, 62.4%1.091, 59.8+0.655, 589
+1.091%, 10°%/mid 9 A2 FEH e
EANlE R BVEIVEMC]l Uehge, 107, 107
107g/ml) A & 3@sk A M= 2 oH(Fig.1).
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Fig.1. Antitumor effect of Artemisiae capillaris Herba extract
against HepG2
Each line graph represents the mean*SE of 4 assays
* Significantly different from the date of control group
(: P<0.05, ":P<0.01, 7 P<0.001)

3. Hep G2oll cf &t o & fmEHe
GEES ]

1) mitomycin Co] #fA#E KR

HepG2el w1 #@Ea mitomycin C9 #
MR MRS dobRy] s EEE 107
10°, 10 107%g/ml& #4 M3k
C 155ug/mlE Jndke] 1433} 3, mitomycin C
oh e WIS WS 100£529%= 3t
4e =, 4% 39310529, 23.0+0.176, 21.3*
0.881, 19.2+0.352%= 107 10°, 10™'g/mid =
WAZ HEM Qe S 8E HEIER
vebgen, 107g/mldl A& #skA M= Ao

mitomycin

2) cisplatin® #H#FH

HepG2el ™ x& ks cisplatin®  # A&
BOARES Qobmy]l S8 BEEe 10° 107,
10 10°g/ml& #4 st cisplatin 92.5ug
/mlE pnabe] 3§35k cisplatin¥t E¥ S ¥
Y] BES 100£4.98%E dtdS™ %%

69.9+1.233, 69.0+1.109, 56.3+£0.863, 542+
0493% 2 Yelgten, 107g/mlol A% BEH
FEE Ao} (Fig.2).(Fig.3).

2571 I convol sample

Fig.2. Antitumor effect of Artemisiae capillaris Herba extract
and mitomycin C aganst HepG2. Mitomycin C treated
cells were incubated with various concentrations of
Artemisiae capillaris Herba extract
Each line graph represents the mean*SE of 4 assavs.

* Significantly different from the date of control group
(: P<0.05. T:P<0.01, T P<0.00D
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Fug 3. Antitumor effect of Artemisiae capillaris Herba extract
and cisplatin against HepG2. Cispiatin treated cells were
incubated with various concentrations of Artemisiae
capillaris Herba extract
Each line graph represents the mean*SE of 4 assays

* Significantty different from the date of control graup
(: P<0.05, ":P<0.01, 7 P<0.001)
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3) 5-fluorouracil¥ FHFElEH
HepG2el v X & Hik¥ S5-fluorouracil®] ##t

AHE HRES dolury] 8 mEe 10°
10°, 10 10°%g/mle #% mszm  5-
fluorouracil  1254g/mlE  fndte]  #EEelm,

5-fluorouracil¥t BE T YWEHEY REES 100
t584% 2 A £%& 75711168, 648+
0584, 60.7%1.168, 328+0584%2 107,
107g/midd HAZ FEMH Qe Sl BHE
WOl Yo, 10 °g/mldlAE et
M) = A oH(Fig.4).

125
(%)

1007 ]

i3

251]

Fig.4. i effect of Ar is Herba extract
and S-fluorouracil against MepG2. 5-fluorourscil treated
cells wera incubated with various concentrations of
Artemisiae capillaris Herba extract
Each line graph represents the meanSE of 4 assavs

* Significantly different from the date of control group
(: P<0.05, ":P<0.01. " P<0.001)

4. Hep 3Boll CHE: A MESHR

Hep 3Bell mlxl= @RS EH#EHQA FRAKR
g dolny] 9 EEEe  10° 10°, 107
10%g/mle &% misto] kg#sln, wKEES W
okl BB BEEE 100£370%02 3
e o %% 59315952, 515+1984, 51.7+
1984, 488+1984%2, 10°%/miY o wA=
HEEIT SEdE 8 MEER Jewa
o, 10°, 10 10%g/mil M wakA M=
H(Fig.5).
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ng,s. Antitumor effect of Artervsige camllans Herba extract
against Hen3B
Each line graph represents the mean > SE of 4 assavs
* Signuficantly different from the date of control groun
(: P<005 ":P-001. i P 000N

5. Hep 3Boll Cist @t & EHE el
HHEIEA

1) mitomycin C<} HFE{EH

Hep 3301] o] 2= BT mitomycin Co) #
RS HRE dolnrl Slef mEEe 107
10° 10 10°g/mlg %% M3t mitomycin
C 254ug/mlE nsle] 38311, mitomycin C
T B HEEe] BEEE 10012793%=
AL W), %4 59.3+5952 515+1984, 517+
1.984, 488+1.984%= 10 107 10"g/mid o
WAZ HEME Jdo Sl BE AEER
Uebkooy 10%g/midl Me watAl MEE Aok
(Fig.6). 125

(%) W control

samole

1001

787

25{

o

Fig.6. Antitumor effect of Artemisiae capillaris Herba extract
and mitomycin C against Hep3B Mitormycin C treated
cells were incubated with various concentrations of
Artemisiae capillaris Herba extract
Each line graph represents the mean*SE of 4 assavs

“ Significantly different from the date of control group
(1 P20 08, ":P<0.01. 7 P- 00O
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2) cisplatin® FHIFEIEM

Hep3Bell vlXl& HE cisplatin® #AK
B RS Lotmyl 8 EEEe 107 107
10 107%g/mle #4% m3t3 cisplatin 50.2ug
/mlE ko] Er#Es)sL, cisplatin®t EEEEE ¥
RS MEES 1001480%2 RS W K%
1105+2.403, 92.0+0961, 89.1+2403, 8.1+
0.480% = eI oH, 10 g/mlol A gt ko]
PB7E = A THFig.7).

125
(%) R concor EZR samoie

1001

751

Fig.7. Anutumor effect of Aremisiae caoillars Herta extract
' ana cispiatn against Heo3B Cisplaun reated cetls were
Incubated with various concentrauons of Anermisiae
capiilans Herba sxtract
Zach une graon represents the mean=SE of 4 assavs
* Sigrificantly aifferent from the date of zontrol groue
(1 P<0 08, :P<0.01. T P0.00T

3) 5-fluorouracil® HFelF

Hep3Bel =l A& WEks} S5-fluorouracil®]
MM MRS Dolmy] sl e 107,
10°, 107 10°g/mlg &%
5-fluorouracil 125ug/mlE skl  KEFEsta,
5-fluorouracil?+ S HHEH ] WAEE 100
+765%2 A &% 77111530, 666+
1530, 606t4591, 421*1071%% 107
10%/midd AR HEME de Sk 8
BEROl el o, 107 g/micl N & et A)
A1 = o (Fig.8).

sl

1

10 G 10" 10
Fig.8 3rutumor effect of Artemisiae capilaris Herba extract
xrd S-fluorouracil against Hep3B. S-fluarouracii treated
s were incubated with various concentrations of
irermisiae ccpillaris Herba extract
.Eacn line grapn represents the mean*tSE.of 4 assays
“ Zgmficantly different from the date of contrat group
1 P<0.05, ":P<0.01, T P<0.001)

6. PLColl ChE el mMESHR

PLCAl ®lxX& @giel EEm (KRS
dolwy] 98 e  10° 10° 107
10°%g/mle %% skl sEigsta, BLES Al
Eahe] B WXREE 1001166%°2 3
2 o &% 656+0664, 53.9+1.495 509+
1661, 338+1495%2, 10°%/mid @ oAz
HEN e FAK S MEfERel Uehge
®, 107, 107 107%g/mldl X & matA M= A
}H(Fig,9).

125
(%)

7s{"

2s5{"

Fig @ Antitumor effect of Anemisiae capdlans Herba extract
against PLC
}Eacn line graoh represents the mean=SE of 4 assays
© Significantly aifferent from tne date of controi group
(: P<006, ":P<0.01, T P<0.00T:
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7. PLCol| i3t HEat & et
HIEER

1) mitomycin Co} HE/EH

PLCYl ®lX= ®EE3 mitomycin Co #fH
W MRS dolRy] $is BEEE 10°, 107,
10 107g/mle %% Wdx mitomycin C
31.25ug/mlE fndte] £33, mitomycin CRF
BEY WY WHEES 100+343%E 33
& o, %% 559+1543, 528*1715 516%
1715, 351+1543%2 10° 107, 107 g/mid )
gAZ HEM JE FR EE WHER
velhg o 107%g/midl e wakA \mHe
(Fig.10).

128

Fig.10. Antitumor effect of Artamisiae capillans Herba extract
and mutomvein C against PLC. Mitomycin C treated
cells were incubated with various concentrations of
Antenvsiae capillans Herba extract
Each line graph represents the meantSE of 4 assavs

* Significantty diffarent trom the date of control group
(1 P<0.03, ":P<0.03. 7 PLOOOY

2) cisplatin® HF/E A

PLCel nlxl&= B cisplatin®]  #f A% EL
MRS Yolwyl s mEEe 10 107, 107
10°%g/mle #4#% M3t cisplatin 62.5ug/mlE
maked k&1, cisplatingt IS B
WKES 100+343%2 39 Sd &4 844+
1715, 80.0+1.715, 80.2+1.372, 21.6+1.715%%
Uetgon], 10%g/midl M3 HtEo] RBEH
}(Fig.11).
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128
(%)

0 W’ 0! 0!
F19.13. Antitumor effect of Artermisiae camllans Herba extract

and cisplaun against PLC. Cisptatn treated cells were
incubated with various concentrations of Artemistae
capillanis Herba extract
Each line graph represents the mean*SE of 4 assays
* Signiticantly different trom the date ot control group
€. P-0.08 ".P<001 7. P 000

3) 5-fluorouracil®} HH3EEH

PLCA mlx& Bkt 5-fluorouracil®] # A
S BURES dolmy) 8 BBEE 107 107,
10* 107%g/mle %% Mdx 5-fluorouracil
125pg/mlE  fndte] #2385} 3, 5-fluorouracil ¥t
SRS HIRRRS) WOEEE 10013.43%& 3R
S} #% 73.9%3.340, 70.613.340, 66.7+3.340,
21.9+0.343% 2 10°, 10g/mid ) HA=Z A%
M Sle EAll R HISIERACl JErst e,
107%g/ml) A= BEskA %S 9 oH(Fig.12).

Fig.12. Anutumor effect of Anenusias camillaris Herba extract
and 5-fluorouracd against PLC 5-Buorouracil treated
colfs werg incubated wath vanaus concentrations of
Antermisiae capillans Herba extract
Each line graph represents the meantSE of 4 assays.

* Significantly different from the date of control graun
(: PL00B, T.P001 T P 000D

8. Hep G20l tish 4&3pe| MBEHBHR
Hep G2o) WX 4289 EEmM (FMME
2 oetry] 8 EEHES 10° 107 107
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10°%/mle %% isred BefEsta, WIS W
datol Wianeel WHKEE 1001218%e2 #
o uw 4% 67119825 61.8+2.183 548%
1.091, 541+1.091%% , 10°g/md = WA=
i s S R MEIEAe] YERe
w

105 104, 107g/mll A E st A W= A

’

125
(%) Wl control

751

soq’

257

"0 10° 0" w’

Fig.13. Antitumor effect of Bupteuri radix extract against
HepG2
£ach line graph represents the mean*SE of 4 assavs

* Significantly different from the date of control group
(": P<0.05, ":P<0.01. 7 P<0.00D)

9. Hep GRoil i3t sedfol & HisEa<t
o| MRMFH

1) mitomycin C} FH3(FA

Hep G2 ®] A& 42t mitomycin Co #f
PR GRS Qolmy) 98 HME 107
107, 107 107%g/mlg& #4# N8k mitomycin
C 155pg/mlE mndte] #3832, mitomycin C
o P WHERES B E 10010.05%% B
Ao o, %% 28110529, 192+0.176, 172+
0.881, 15310.352%2 10° 107, 10™g/mid =
A2 HFEM Qe ik 85 HEEE
vegten, 107g/midl e ek miHE ek
(Fig.14).

125
(%)

751"

251§

Fig. 14 Antitumor effect of Bupleuri radix extract and mitomvein
C against HepG2. Mitomvcin C treated cells were
incubated with various concentrations of Bupleuri radix
extract )

Each line graph represents the mean+SE of 4 assavs
* Sigruficantly different from the date of control group
(': P<0.05, ":P<0 01, 7 P<0.001)

2) cisplatin®} H#EEH

Hep G20l vl 4} cisplatin® A&
BOAUREE ol sl HEHIE 107 107,
10° 10°%g/mle& %4 mati cisplatin 92.5ug
/mlE inste] B:#E8tal, cisplatindt FEHEISH #
BEEe] WS 1001493%E ddSH &%
83812466, 785+1.233, 7750616, 759*
1233%2 JeErgen, 10°g/mld AT e
A = A vH(Fig.15).

125 (
(%)

1001

751"

251

Fig.15. Antitumor effect of Bupleuri radix extract and cisptatin
against HepG2. Cispiatin treated cells were incubated
with various congentrations of Bupleuri radix  extract
Each line graph represents the mean*SE of 4 assavs

* Significantly different from the the date of control group
(: P<0.05, ":P<0 01, i P<0.001
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3) 5-fluorouracil 3} #fA#RHE KR
Hep G2 vlx& 5819} S-fluorouracil®]
HAKER SREE dolry] s £ME 107

105 107, 10%g/mie &% mstn
5-fluorouracil 125pg/mlE  fndte]  kE3§st L,

5-flucrouracil¥t FE T HEHES RIXEES 100
+584%2 SALH £% 70610467, 709+
0116, 644+1.168, 512+0116%=Z 107,
107%g/mid ™ AR FEHE JE il em
WErER el degen, 10 g/mldld e et
A= A (Fig.16).

125
(%)

1007’

754

2517

(]

Fig.16. Antitumor etfect of Bupleuri radix extract and S~fiuorouracil
against HepG2. 5-fl
with various concentrations of Bupleuri radix extract

cells were incubated

Each line graph reresents the mean*SE of 4 assays
* Significantly different from the date of contrat group
(2 P<0.05, ":P<0.01. " P<0.001)

10. Hep 3Boll thst %Al HEBYR

Hep3Bel =& 419 BEHEM (FRE
g dolmy] s HHE 100 10° 107
10%/mle &% mete] s@sta, REES W
Fahe] WY WAEES 100+396%2
S o £4% 621+397, 662+1.984, 64.4%1984,
62.8+1.190%2, 10°%/miYd o NAZ FEH
AE MMM QA el Uehen, 107,
10%  10%g/midAE WA M=
(Fig.17).
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128
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251"

Fig.17. Antitumor effect of Bupleun radix extract against
Hep3B
Each line graph represents the mean~SE of 4 assavs
“ Significantly different from the date of contral group
: p<0.05, ":P-0 01, " P0.001)

11. Hep 3Boll CH3F 4852t
ot HFEMEA

1) mitomycin C¢ HHIE/EF

Hep 3Be) v X = 4442} mitomycin Co] #
R SRS gotmy] 98 kHiE 107
10'"5, 10 107%g/ml& %4 M3t mitomycin
C 254ug/miE Mndle] ¥5#sks, mitomycin C
o B WEBES WMKES 10017.93%R 8
Ae W, %% 6211397, 66271984, 644+
1984, 62.8*.190%% 10° 107, 10g/mid=
A2 FEHE A Ml EBE aHER
b en, 107%g/mlol M e d@etA M= Ak
(Fig.18).

2t
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(%) I corvor B sanvie

1007

751"

2sf

o
10 0% 10 107

Fig.18. Antitumor effect of Buoleuri radix extract andmitomvein C
against Hep3B. Mitomvein C treated cells were incubated

with various concentrations of Bupleuri radix extract

Each line grarh represents the mean+SE of 4 assavs

" Signiticantly difierent from the date of control @roup

(P05 "P 001 ™ P<0OON
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2) cisplatin®} FFf GO || e R e

Hep 3Bell vX& 4¢#H¢l cisplatin®] #ff# ol o . wl
B RE dolr ] s LME 10 10, L
10% 10%g/mle #4 matn cisplatin 50.2u¢ Nl =
/mlE nsted 55558}, cisplatinTt st %
BabEe] WGEES 100+4.80%2 StEed 44
9011923, 838+0961, 781+1201, 7L1* o T
7211%% vebon]| 107%g/mlol M9 45 o) Fio20. Artumer sfec of Sumeur racix exvack ans -uorourac

wcive o3,  lorasacl teates s ware eummes

25 9 9 o (Fig 19). it s conceraratons of Bumtewt s s

Each line graph represents the mean=SE of 4 assavs
* Significantly differant from the date of controi group

125 (1 P<0.05, ":P<0.01, " P<0.00T)
(%) ﬂ . oo

12. PLCOll CHSt scd82| MEEMRE
PLCel vwIX& 49 @i (FAES
dolrz] e L) 10° 10° 10
10%g/mle %4 shed gEFatm, WXES B
kel WAkl WK S 100£344% 07 §
S W 4% 965+0862, 90.3+1.724, 868+
1.724%, 848+1724%2, 10°g/mlY o oA =
T e ot o o et e M Qe N e MGl Yehge

with various concentrations of 3upleun racix extract

Eaeh iine gracn reoresents the mean=$E af 4 2ssavs UI] , 10_5, 10_4, qug/mloﬂ }\‘] E— f;n 3" 7‘“ fﬁ”ﬁj”ﬂ 9\1

* Significantly cifferant from the Jate of controt group
L P0.08 ".Pe0 01 T P<0.00M

il

3) 5-fluorouracil @ I Fe )

Hep 3Bell mx]& 4582} 5-fluorouracil®
TR MRS Lolr7] 98 LE 10°
107, 10%  10%g/mie  ##  wstn
S5-fluorouracil 125pg/mlE&  Jnsbe]  Kig§s)ar,
S-fluorouracil®t B sE Y4l WOEK S 100
TT8I%E SRS #4% 71410472, 732+
1574, 722+1574, 714%+0314%= 10"

10%/mid ) A2 384 s ml B

g 21 Antitumor efféct of Bupleurs radix extract against PLC

HAEfel Getgten, 10 3g/ml°ﬂ A= sk Al Each line graph represents the mean+SE of 4 assays
® Sinncantly different from the date of control group
M= A HFig.20). JUP 0,05 TiP0.01. T Pe0.00T)
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13. PLCofl it 4edAet 2+ fafEmel
I LE

1) mitomycin C¢ HFEEH

PLCel "X+ 4549} mitomycin Co #H
WH HES gt 98 HEHE 10° 107,
10 107g/mlg #4% M8t mitomycin C
31.25pg/mlE pndle] 533, mitomycin CT
BT HREY WAEE 100:344%=% 3%
e ), %% 965%1.034, 90.3+1.724, 868+
1.724, 848+1.724%% 10° 10°, 10™g/mid o
WAz FHEME Je EME BE AHER
vehdon, 107%g/mldlAE @akA =
(Fig.22).
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10° 10*° 107 ERUE
Fig.22. Antitumor effect of Bupleurn radix extract and mitomvcin C
against PLC. Mitomycin C treated cells were incubated
with various concentrations of Bupleuri radix extract
Each line graph represents the mean*SE of 4 assavs
* Significantly different from the date of control group
(: P<0.05, ":P<0.01, 7 P<0.001)

2) cisplatin® FHIFEERA ‘

PLCol uvlx & 589} cisplatin®] A A
WEES dolry] 8 e 100 100 107
10%g/mle %4 M3tx cisplatin 62.5ue/mlE
mate] k2%, cisplatin®t MEEET BHRHEE S
WHES 100E3.44%E FSw #4% 91.7%
3.448, 90+ 1.379, 86.0+3.448, 85+1.034%= 1}
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B39 19 - LeH, taRkel IRsAmMael oheh Bimih 3 husimiohe) HISRAEM-

el on 107g/miol Mg fEHo] ZEH U

75

50

25

[s]

" Y e 10f
F1g.23. Antitumor effect of Bupleun radix exiract and cisplatin

against PLC. Cispiatin treated cells were incubated with
various concentrations of Bupleuri radix extract
Each line graph represents the mean*SE of 4 assavs
* Significantdy different from the date of control group
(" P<0.05. :P=0.01. T P<0.00M)
3) 5-fluorouracil® HlFE(F
PLCel ®mIX& 4&fet 5-fluorouracil®l #f
B RS dolnyl S8 HHE 10° 107,
107 107%/mIe #% mékm  5-fluorouracil
125ug/mlE Mnéte] 33§38l a, S5-fluorouracil Rk
RIS WA WEE 1001£3.44% % St
Su #4 88.3%£3.430, 83.1+1.715, 85.0%1.372,
768=1.715%% 10°, 107g/mdd A2 HE
Mo EALN B MEHER Ol JEbsten,
107 %g/mlel A= #@skA = 2 oh(Fig.24).

125
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63T samio

Fig.24. Antitumor effect of Bupleun radix extract and S-fluorouracil
against PLC. S-fluorouracii treated cells were incubated
with various concentrations of Supleuri radix extract
Each line graph represents the mean=SE of 4 assays

° Significantly different from the date of control group
(: P<0.05. ":P<001. 7 P<0.001;
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V. £ &

e mhe mow B v ETHRE
U g B B o2 FEskITE, BEK
s 2 R 52 JUEs & e, 9
ZF AL BAlkEel Mg = #HE
WIS B e el FEoE WBE
RAe Wi, REEMES e =8 Aoz M
Aeo] Tk 012

g NS X2 aflatoxin, mycotoxin
9 cycasin 59 MEHHENT, HFAVirus 2
Frovks So dste Aoz oA gledH,
RS HEER S WEERe] SE Aol @
i, ohh RRARIRY BJEHE R, TR,
AR, B, M W, EEEE R
jeE R ol 2tk ol 27 MEEEHW
FREE RS ERIVE ManE e Bl a1 H=d
o] WrE g wze R et
= BERR, IEIE, nEniE, SEE 6ho, SR
Hm, FhrRlE, fidim, gEkekmEER, B
WEA SE 2 4 9z, i A Bl
e =70, 4 o EIAY FE| L7
= o e HkRe A LIEE =
= Lol BIRE Emel AEe 4 Lk
oAl BoAAH, BA ) 20%ANA MK B

o EREpime Holw, A fFol Bl
£ gog s miEg ¢ fon, uA Ll

g We #Ee B2 4 o BE
= {pEYFEEel HHEEH 47]d FIAHE #l
sl = mitomycin, cisplatin, 5-fluorouracil,
adriamycin $o] i, 2 ol FAFHeEE, K
B, GEERR: So) MBS T Slek

2

wEo) A P wEEkEE A, S
mEe i EES wmigsel Biks, EA,
ERER AREMS (LRMEIE BiE,
AR, RS = BRI RS mEsls
MBS ¥2 EASE FoE #®EdD e
) 30 oo} BERS E 2 FFRREHG KEd
o ERERS EHSl ste #yE LA o

sEie BOVRO Behe B4k WA KM
o] Malz R4S FEM, LK, i, 4Hol:,
Mk W megeste] B - JERRol Astel fREE
B OmIAES DR BT, MEHRE, BEX W
ThARE, BISARH, TERE, RIT, LPRE
Yoo JEGR, SEEMER Sol MEAS I BEEmS
2 oW, B, SUR 2 SEEMCl dx Wik
WH, EER, FOEAH SO HHY (FAL @

EEEe ekl BE
SEg BAQ ALELe 2EE R Ao,
R4S WHEES, B4, WS, MEBE S %
3, HErkE W psEst, M8 - MRl &
o7} WAFIRSIL FINEEEE RAES
RS, HRBE, NMERH, BEE L BE S
o Rl MEMED YEdl, EEAMORZ
&, fivboldle 2 HiEE 59 fFAel dE R
oz ﬁ%ﬂl %lq_.4,5.6.7)

s EREe] WA BAMAS HEA E
He mezs 8% wehol MR 60g, LUK
ol piBE 30g, MAEIALCl BB 200, AbPol

AR AKO] B Mk HE, BV =
s ol 4ei6g T MM ol #4g
o P gEmpRd SHE mekstn FrE
BT EEET LS kY A ol &
KIWOE HRHOZ B eSS WE 33

of
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-t §HERe 8 A] - A6 A2E BH30E-

e selist FEEA  PNEHIBO] BAM
HEENK) S EELs BEMRLAKS &
He mmste] R BES Hozo) HES
BB, 185 seRiEiBiEke] 583%0l1 £
Ee) BHBEENTS EEIdn HEdAS

H

o] HERHY W2t MU Seiiel HiESEA

2, B9 A DB shikonin® HisEtE
g, P2 sEEFEe CCL i MR T
B nAE gEs BREWeE uFET bt
RAA g o} A 7] FFEE AT EREE Bk
I etAe] Frmeekel BE HEE SR R HUE
giotel Hik MRS HRENE VET HEs
obz gt

olo] #:EZ= In vitroolA MTTHOE AM
o] FFEMIME#RS] Hep G2, Hep 3B, PLCol %
3 FEE MRS WERoH, sl &
AXE HE#d Mitomycin C, Cisplatin,
5-fluorouracil® 9] W HEE FRE 4H
Bkt

Mitomycin C & Streptomyces caepitosus
oAA kY FiEk HARZA BN Riks
o] quinone®. 2 #RILE #% akyllk fFAS e
Wo] DNA chain® 3R X#5& (cross link)S i
3 gEaipdl Wk#EES Jdehde Aoz 4
A glod cisplatin® HE&EB Ale]d Eiit
BEW KBEY BRel MHEs Hike L&
2 DNA basel ¢} guanine® #5539 alkylik
gt HEstAl DNA chaind} X Hi&E
(cross link)S #skste BEHe= MIEHEY
S ke Aow deA glew, 5-fluorouracil
& Fifli WHZA purined £AKE HE
a1 HERAH) BEE doA MkEres o
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gs Aoz daA A

RS HymElel KRR JRE BiES 2
2 el s yUERe] BE o ggd +
oz # il ¥ & HiEKlY &F
H R 50% KIE NEHREE Tt ol BE
slota Mol #% HigEElel ICss MESIRD vb
HepG2, Hep3B, PLC S W3 ICs oA
MMCE ZZ+ 155p¢/ml 25.4ug/ml 31.254g/ml
2 Jelygn, CPT= 47 925ue/ml, 50.2ug
/ml, 625ug/ml2 YERGow, 5-FUE 125ug
/mlZ [—3stA YErRT

Hap G2ol o3k HgEel EEMQ MK

E 10%/mid o Az HEE e ma
o mEmEEIEAC  dEhwed, 107 107
107%g/mldl A e #@etA \E=ER R, MMCH
5-FUSHe] KM KEE SEEY 107g/ml
ol A HmistAl MHEReH UeA EEeNE
WAz FEE v SR B WEERC
Uetdiglen, cisplatin®e] HARE #MEe
107%g/miol A% AEHAE WAKIEAE MHIE
fiol vhebitch,

Hep 3Boll th& BigEel W0 MMEHEHEN
fe 10%/mld o dAZ FEELE Fk
WA WEIfEAel  dEbwed, 10°, 107
107g/miel A& #skA MH=E R, MMCSe]
HREHE BEE 10° 107, 107g/mig s oA
2 OEEN AE mAk M MEERe AR
on,  107%/midXE  #waA  AEEA,
CPTele] M MEE 107°g/mid M 4
Ehol @EHATh 5-FUsStel #MBm &R
e 107, 107%y/midd WAZ HEH =
SO s Aol YEhd o, 107g/ml
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oA e satAl s k.

PLCOl ulA& Bigkie] BEHEmM M E
e 10°%/miY o A2 HEHE Je Bl
T EE MEERCl Jelster, 10° 107
10 ’g/midl A& #@atA MEIE Az, MMCsel
BMHRI EEE 10 107, 107g/mid® oA
2 HEH e MK B mEEmAe e
won, 107%/mldlAE waA AP,
CPTetel #MAKE e 10°g/mldMT &
Bikol BEHAG. 5-FUSS HARE ME
£ 107, 107g/midd WAZ HEE e Bl
Mo s AR Ol Leben], 107°g/mis) A
B A =

Hep G2ol i@ EHie) EEMY WENREE
10°%/mig 9 dAZ HEHE dE Sl e
B e Yebkes 107 107 107g/ml
ME smetAl HEE T MMCSHe] #f A%
e 106 107 107y/midy AAZ ik
e Ml ORI MEEFCl  uEhdd,
107%g/midl M & atA ME=E e, CPTSY
PR ZRE 10°g/mldA T kol 2
Tk 5-FUSS HHHEE HEEs 107
107"g/mid s hA 2 Ak JE mall 8BE
MEEHo) YeElt e, 107g/mlol A& #skAl
B = A ' :

Hep 3Bl i3 “&ile] WS Hmsps
10°%/mld o A2 HEE de w8
Ao IR el vrebgted, 107, 107 107g/ml
dME wstA MEERes, MMCSe #HA
B e 10° 107, 107%g/midd dAE A
B Qe Al 85 EEleE el Jersted,
10%g/midl e et A \iEE 9D, CPTSH

HRARE HEE 10°g/mil A% HEEol 2
EHAD. 5-FUSkel #HAKE MEES 107
107g/mid e HAZ A& A Wk 8m
AMEEA ] deEiten, 107°g/mld X e 3k
M= Aot

PLCYl W& 9 BEEMY mMie
10°%/mlY o g2 HEME Je BoR 8
B OEIEA ) Jelgted 107 107 107g/ml
dNE amatA MEEAR, MMCSel HER
B OFEE 10° 10° 107g/mid ™ WA HE
M e AN EME MEIEMC Jehtm,
10%g/mil A &= @Al fdE e, CPTSe)
HARE R 10°g/mld X HiEkol &
EHAY}. 5-FUSe HMKFE HRE 100
0%y/midy HAS HEE A= HAK B
el el on, 10 °g/midl e #3tA
M= Ak,

NCI protocol®el| uhe} ¥Hamee] ¥ate] 55%
LR REMGIRS ded BEE  PNHEURE
Bk Hep G2ol sl 2= BEdA RE=R
orti, Hep 3B9 PLCol wWa&lA: 107°g/ml
Plio] jEedl A Uelwtod, Hisskietel M
PER BE FHmaidl A MMCS MM i
B S Ve T, SEWIEM B Hep G20l
el 107g/ml Lo jEEAAN dJeigod,
Hep 3B, PLCYl tigldAM = BE EEAA &
FHA dgten Hummstel #HM pmige =
Hep G2¢9 Hep 3B% MMC< ol #FEM HiEE
fEmA-E YER LT,

Pl #5RE fastd B iy PLCS
Hep 3Bell ¥38lo HifEHE &8 E7F 1, 444+ Hep
G2l ¥3) BTk HEm Aoz mEpard
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SeHioh BEREY FUBWKRCl AMES FHEMIEL
Hep G2, PLC, Hep 3B ©| W3 HilEESEY}
FrgERe F2  ERAdE
(MMC), cisplatin (CPT), 5-fluorouracil(5-FU)
o HARHESNS B MEFHAES MTTH
o o3 WEAAD ¥ b 2L fiwe 2
At

mitomycin-C

1. Hep G2, Hep 3B, PLCYl W& ICo& 5&
MMClA 2tz 155ue/ml,  25.4uug/ml,
31.25ue/ml2 UERGD, CPTE Z+7b 925u
/m, 50.2ug/ml, 6254g/mlZ kO™, 5-FU
= B% 15uug/mlz YA vEhgT)

2. Hep G2¢l ¥3f sgiisl tpie =8
A WEEE v RS MEEBEE
g e 55%LITFe MlEtEREE
Sedfi7E 107g/ml LA ko] AN e,
BHEES BE BEEAAN RBERA ggted,
selfiol pEEES] RE JEEAAM MMCS #A
YeERES ARFRIER Ol UATH

3. Hep 3Bell #al &9 BsEe 10°g/ml B
Lo mpEdAM Mt wa HEH s
AMEHEESCRE VeI Y 55%LLT Y A
Mt aURE skl 107g/ml LLE i
ol Uelwt: e BE EEAAA BE

il

57 erstom, Tl HiEmIoel BHAR
il MMCS RE #sol A AIRMEAS
e,
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B, UiBRel Ursamlac) oheh puiEkk R bogsiekel MR-

4. PLColl ¥al &9t Wi 2E BN
B vlsl HEdde MEmESEs
UEFRAIRE, 55% LA TS Al AR E
Bie 107g/ml LAES oA Jehdon,
gelile BE REAdA ZBaEEA S%x, B

pio) MMCshel fA%fFMol S19ich

Llke] K= Hol WEie PLC9 HEG
3Bl 3, 2eie Hep G290 &l HilmgisR
7b S AR, BBkl SR o giiyol
Rew HEme MMCetel MM fEfMel 5
geko]  WEES} HUEEISS L RS
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