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Abstract

Study on Antitumor Activity of Paridis Rhizoma

Lee Ho-jai, OM,D.#, Kim Dong-hees*, OM,D..Ph.D, Yoo Dong-Yeol*, O,M,D. Ph.D
*Dept. of Oriental Gynecology, **Dept. of Oriental Pathology,
College of Oriental Medicine, Daejeon University, Daejeon, Korea

To evaluate the antitumor activity of Paridis Rhizoma(PR), studies were done experimentally.

The results were obtained as follows:

1. In cytotoxicity against MCF-7, SK-OV~3, HCT15, concentration inhibiting cell growth up to
below 50% of control was recognized at 100-200ug/mé of PR and also against A549, XF498

was recognized at 50-100ug/mé.

2. In Inhibitory effect on activity .of DNA topoisomerase I, the ICso was shown 50-100p&/mé of PR

3. The concentration inhibiting adhesion of A549 and SK-OV-3 to complex extracellular matrix
up to below 50% of control was recognized at 10-1008/mé of PR.

4. The T/C% was 1379 in PR-treated group in $-180 bearing ICR mice.

From above results it was concluded that PR could be usefully applied for the prevention and

treatment of cancer,
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1. Bste] 848

L ¥—#7t(Paridis Rhizoma-°/8 PR) 200g
E%E 47 9899 ric ¥ F84 1,200m9}
A ¥ g 323 F 7HdEle AR o
#-& rotary vaccum evaporator (Bichi 461)1 4
e F&393, of round flask® -70C deep
freezer(Sanyo, Japan)el A 24A13F F¢ BA 82
freeze dryer(Eyela, Japan)2 12412+ B2 A=
&o] Z2tel okEe] EUE dol, Yoz A=
o ALgEdT. BB A¥ANdE AN dsd
FHAAH  ALgEen, MAEEY JYAdEe
RPMI 1640 free mediumo] £3fAl#A syringe
filter(0.22¢m, Falcon)& o 3}8te] Alg8lio}

2. AX W

In vitro MEX %4 245 AX RANA &3
A8 E A549, SK-OV-3, SK-MEL-2, XF498,
HCTI15, MCF-7 $45& AH-88i%ed, g2 ¥
Fde 2% L-glutamineo] E¢E RPMI 16404
Ao 56T FxA 3083 7heste] EH4A
7! fetal bovine serum(FBS)& 10% X W33
1% %A A (penicillin-G 108} units/ streptomycin
100mg)¢} NaHCO; 2g& AM7¥ste] Az,

3 Ao Ui AERY &4

AB49, SK-OV-3, SK-MEL-2, XF498, HCTI5,
MCF-7 45 A AMEFHY &3 & Solid
tumore] Th¥ MEFAHL 1989d o= FHHY
QraolM g9 in vitro ¥ GHE=E H4
371 §18te] ¥  sulforhodamine-B (SRB)
assay ¥¥& AH8-8tgin.

AZU olF MEES Ayl A13-87] $8
o trypsin-EDTA®9 o2 Raeoryie ¥2
Al#]13, 96-well flat-bottom microplate(Faleon)
o welld MEF7} 2x10°707 HER $F8qch

BEEE HEEE CO; incubatortiel A 24412t
w et} wigtde] RAAZl ¥, mediumd] FE
W(6.25, 125, 25, 50, 100, 200ug/m, & MCF-3&
25, 50, 100pg/me 2.2 MeH2 HAME MBEEAHE
€ AEN EolUe wellel 242 200y WoiF
3, A 484 F<t s

A BE 7t3t7] Mol 022m filter® o 33le]
A Fa4ud fA%HG. 80 §A 484

3 wige] By ¥, T well®l medium& AA 8}
&, 10% trichloroacetic acid(TCA)# well@ 100
Wy 7HEre] 4TAA 122 F¢ wAEe N
F¢ plated] vig Wol nAAZHU, MEe 1A
o] ¢ ¥ plate® BE 5~638 M¥sly do}
e TCA #9& L33 AAsND 42444 ¢
& 717 92§ dE:AAY. ¢d4d dzd
plate® welld 200u£2] 1% acetic acid & <o
04% SRBE ¢ 94 98 7tsto] 08T A
X§ JM8a A 1% acetic acid 8902 5~
68 M3ste] M¥el AYax %#& SRBE AA
asdct.

HHE cell plateE S YAl A2olM Az
¥, control®] O.D.(optical density) tol 520nmel
M 08~10AFHE) @o HEE YPF9
10mM Tris2 gM49% F ¥ ¥ of 520nm
o4 08~10AF%E) ¢t& 4k ¢ AXEA
o orge ASE Wrhehr) e HXse
A& %EF JtYHe HEF(TS %Eo &
o] 314l %2 medium& 718to] 48AZHESQE W%
NE 98 HEFC R 2 ¥ SEH A
48A3F WS A HAEST F& 233
}(Scheme 1).

&8 e o $dud AEE FA8A
o &, TzzT ¢ A%ele (T-Tz)/(C-Tz)x100
9 4oz AMNSAR, Tz<T ¢ Afde
(T-Tz)/Tzx1008] 422 Adstg o, ol
A AMNE BEZXE lotus programel data
regression 71 €& o|&3ld <GB GAX 4P
# 50% dAMEE FE 50% effective dose
(EDsp)3t & Ast 2t g9 NEEY FEE
v Th EDsft e g2 79 50% ¢&oE2 ¢
AEe JA4g dAste NBY $E(w/m)B F
o{A v, uFYPYATFAU NCl(National Cancer
Institute, US.A) manual®] B4”e] wety AR
Ak AYFE 2z FEd A 4FE Y(%E
tg3 gel Adsisic
Y% =[(T-CO)/(C~-C0O)] x 100
T = N¥ET9] 4840 WUT HF AES(celly/m)
C = dxde 4823 Iy HF HEF(cells/m)
CO = W Al A HE AES (cells/mt)

A7 H59 Y93 H Logl0 dose® X438
3 oEs g Ao ode AME FAG. o]
o ztzbe] Fxe] st AUW Y(%)Fke] BF
50260t 2tow AAYE AAA
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N-ZXi-Yi) - (XD - (YD)

B = slope = N- T - (ZX)F
, Y EXi
A = intercept = N B N

o] w, N=number of points selected
[< number of dose level & > 2]
Xi = log dose i
Yi = growth ratio calculated dose i
o71N T8 71&7]9 WL ol 48] HAA
Y = A+ BX & 4%1en o HAMY 71 &9
AY o 2¥¥ EDsodl& Aitsiyc,
5 = A + B ( logio EDs )
logw EDso = (50~ A ) /B

EDw = 10 |OinDmuK/m£

NCI manuall @aw HESY H7te 4§
F2EY A¥ u/mt o8, YHEY A 4w/
we ol8tY A9 ot Lo Adn FAVsm
ek,

AB549, SK-0OV-3, SK-MEL-2, XF498,
HCT15, _MCF-7
!

Plate cells in 96 well

plate(2 x 10'cetls/well)
incubation for 24 hrs
Change medium(109% FBS) |

I Add PR |
r-incubation for 48 hrs

{ ﬁmrild SRB J

Scheme 1. The experimental scheme for cyto-
toxicity of PR on A349, SK-OV-3, SK-MEL-2,
XF498, HCT15 and MCF-7

4. ¢Fe) NE B3 Axag ax0

SK-OV-3, A549 A ¥& cell culture dishel
monolayer2 22 & MY FEgE AUA
7195 GMEE 2% FBS2 4% w0 ¥e
M# 96 well plate®] Zt welle) 100t 4 715
X 10%ells/well) % 100, 10, lug/mt FE2 AES
5l wiA] 1008 7H8tE 5% COy, 37T <A
gtk A F owigkd g MANIID 9%
well platee] Wl=h-g 2% FBSE A3 tig 24
A3y )ALl & SRBY o)8ta] uiwte] ol

e MEFE BEUY,

5. DNA topoisomerase [ assay W

4l A8® DNA topoisomerase [+ calf
thymusel 4, pBR 322 DNA¥ Ecoli C 60001 4]
frAl e Re 2 topoisomeras I A ICoze =
4871 #l# relaxation assay® A &g
Topo 184 &AL Liust Millers] e
o &, 50mM MgClz, 0.5mM dithiothreitol,
5mM spermidine, 0.01% bovine serum album,
05ug pBR 322 DNASH EA(lunit)?t 7Hsle &
RgAg 0u7t HA ¥ e WRFo, EBL
% MEE Mt & WedE 0P A ¥ AL
NETOR 8o oL 37ClA 3087 wisl
%ok ¥E& 2% SDS(sodium dodecyl sulfate),
20% glyceral ¥ 0.05% bromophenol blue® X ¢
e £ 58 A telol wiee FAANI L, o
& TBE running buffer(50mM Tris base, 50mM
boric acid, 25mM EDTA)E M3 H 1% agarose
gelol A719E & ¢ ¥ agarose gel € 05ue/mee)
ethidium bromide-8-<le} | 1A 5 g4, A9
A gl M AlAE e & scanner® AR slo
¥4 d=8 Q. /¥ Topo 19 lunit:
37Cel A 3083t wgAlZ” o supercoiled pBR
322 DNA® 100% relaxation® &wjsis B9
%& g

6. S-180 UM X I Y2y 24

ICR o}-§-29 B7huo) 797 wi%" sarcoma
180 MXE B 8 sl 2RE WAy
A8 7P 400xg2 283 94 EEldtd Mx
FAEL F20T Helg AX AHEE YU
Aol gae] R{EAA A QARelstd 44
4Eg AAY ¥ Y HYFE LYY=
sarcoma 180 AIX%H& Hsigich FA® e
2 3% AH% ¥ hemacytometer® Aol 107cells
/mee FEZ FHEE HE RH9E nED o
Bhedg Olmed Bl oY o]y %
4N RRE zZ $& guiElz wWiASAD. g
AENEFE FWAA BB (2490mg/20g/
day) & RHE ¥ 4Tl RE#HS o 02mH A
T2 1097 9% Foqyen] tfzxPd: 3
o AgAgdrde Fosgnh, AEu(T/CH)E
oY 4ATL protocole] AFH 4P uial
Ak ot
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1. MCF-7e] o famsi
100, 50, 25ua/nt®] WEEAM BEBl o) 2

Z} 5984, 8894, 91.55%2 4£HEE JEAAC
(Table 1).

Table 1. Cytotoxic Effect of PR on MCF~7 Cells

Concentration{ug/unf) % of control
Con. 100
25 91.55
50 88.94

5.8

40% ol MEZFE el ¥

2. SK-Ov-3e] tigt AEEH

6.25, 125, 25, 50. 100, 200pe/me s} HxoA ¥
reol ul&) ZHZ 97.49, 10048, 95.30, 87.30,
5431, 7.15%¢ AEEE JEPAAHTable 2).

Table 2. Cytotoxic Effect of PR on SK-OV-3
Cells

Concentration(ug/nt) % of control
Control 100

6.25 97.49
125 100.48
25 95.30
50 87.30
100

200

40% o4 AXEHE JEd FE
3. ABA9°] T MlaEt:
Wgte] wis 22 10010, 10209, 99.02, 9074,

43.35, -60.77%9 AEEE e HATHTable 3).
Table 3. Cytotoxic Effect of PR on A549 Cells

Concentration(ug/nf) % of control
Control 100
6.25 100.10
125 102.09
25
50
100
200

D 40% el AXFHEE Y FE

4, SK-MEL-2¢l o) ¥ il
6.25, 125, 25, 50. 100, 200ue/me 2] FEolA B

el
6.25, 12.5, 25, 50. 100, 200ue/me 2]l FENM H 8517, 39.92%9] 4Z& & JEPAQATHTable 6).

Table 6. Cytotoxic Effect of PR on HCT15 Cells

MEEFol w8l Az 0956, 10143, 97.21, 9748,
83.65, 48.33%9] WAE&E JehiRItH(Table 4).

Table 4. Cytotoxic Effect of PR on SK-MEL-2
Cells

Concentration(us/nt) % of control
Control 100
6.25 99.56
125 101.43
25 97.21
50 97.48
100 83.65
200

40% ol MEZHE YeEd FE

5. XF498el ¥ Miau:

6.25, 12.5, 25, 50. 100, 200pe/mee] FE oM ¥
miel ulsl 2tz 10023, 101.04, 94.09, 84.22,
49.72, 383% ¢ AEEE Vel THTable 5).
Table 5. Cytotoxic Effect of PR on XF498 Cells

Concentration{yg/nd) % of control
Control 100
6.25 100.23
125 101.04
25 94.09
50
100
200

40% o4 AESAHE ved TE

6. HCT1591 th¥ f@iamts
6.25, 125, 25, 50. 100, 200ue/me el F=olX
wla  Ztzb 9784, 9392, 9941, 9957,

Concentration{ug/nt) % of control
Control 100
6.25 97.84
125 93,92
25 9941
50 93.57
100
200

40% ol AERHE e B E

7. DNA topoisomerase [ o] ulX& o8

50mM MgClz, 05mM dithiothreitol, 5mM

spermidine, 0.01% bovine serum album, 05 ug
pBR 322 DNAS} A4(lunit)? 7}t & g
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& 0u7t HA 8 A& WEFe, K49 AR
& 7hate] & rgeAE 20uEHA § e NYP
22 3o HAE UG, AYIFE Ay
A #4¥ A# figure 1014 B wieh o)
DNAZNE M9t AET& WHE  supercoiled
forme 2 eI E, DNAY topo-1€ HaAH o
ZF& ¥ relaxed formo2 APHAT

olof w3 H4¥TE 50, 100, 500ug/md FEol
M BE EHOR topo-l19 ¥AHE AA &
2, ICso 50-100ug/mll A WHebwtohFig 1).

DNA

Fig. 1.
topoisomerase I from calf thymus

Lane 1-4 : DNA + DNA topoisomerase I (1
unit) 10, 50, 100, and 500 ug/m¢ of PR

Effect of CYIJH on the

Lane 5
unit)

Lane 6 : DNA (0.5¢8) only

Lane 7 : size marker

DNA + DNA topoisomerase 1 (2

ElE 62 Bitol] did MiRBEANIME gF
£ 100pe/me Litel WEAM 40%14 Wiame
€ YEd 3, MCF-7, SK-OV-3, HCT15 §&
IC50°] 100-200ug/meoll M, AB49, XF498¢& o] v}
RS 50-100pg/me o2 ERRT, o] g wiol
topoisomer ase®] HIEI#ME DNA #E 2 B8
o3 @Kt Fx Zel ohva, o wk
cleavable complex?} fIEANY <& WEMFRE
HozH @REHS dotn gm PHn
Aed, & WEHAM ICoe 50-100ug/miol A
B Fig 1), Lt aiestt S8R9 Mase
HEE Ve,

o] B& RE: @l o3 #/HRYY 53
HREte & o HEHIE BRE HSojdn)
@ K R REBM [ Be2 FRID ¢
X, BHE o8¢ mElAN LD50¢] nfRel A¢
268g/kge 2 vEhg, EH ERE ol&¥ XYy
Bi8 Bikol UI¢ WRIT #ITHF ¥ Aoz
Hoin, f WWmrtel HA BRAM Y Bt WL
o ¥ WRT M=o @ Roz ¥l

B. il48 (FH

1. A549%] faMaMiA T 3R

100, 10, lug/mes] XM iz Fo ul#) 422
+0.29, 826+ 1.79, 918+2.08%2] HME 2z A=
EHE JELRATHTable 7)
Table 7. Inhibitory Effect of PR on Cell Adhesive
of A549 Cells to Complex Extracellular Matrix

Concentration{ug/mt) Percent of control
Control 100+0.02
1 91.8%+2.08
10 826t1.79
100 B

40% o1 AEEH AANEANE U FE

2. SK-OV-39| #il M BIiLx$

100, 10, 1ue/me XM izl w4 206
+011, 731038, 826+064%% HE R3AA
g e ATHTable 8).

Table 8. Inhibitory Effect of PR on Cell
Adhesive of SK~OV-3 Cells to Complex
Extracellular Matrix

Concentration(ug/mf) Percent of control
Control 100£1.94
1 8261064
10
100

40% ol AEFR A AAE e FE

olidel dntz no}l B{l s 23 HE
o e ¥2 A2 B3k IC500 25 10-100u
/me 2 vheht o] A JEe] A A} p
o FAAUA vl v E guAerE &A
%R 4N W AR AEEE e
d e FEE v sl9, ¥ §F angiogenesis ¥
o] Agol diF GFst AHsolof ¥ Ao
g Weld

C Addagg

S-180°] BiEE AHl 1008 8o HEAY %
RN BEadd v, mAseR std §
BRAME BE B % 108 338 @Eo)
wmaEtel iy AFARAM 168582 e,
PR W@EMBE 23102 Y, T/C%E 1379%
2 Jed NCP7H e ERE T T/C%Q
140%% ¥A %% THTable 9).

o] Z2 MR/ ¥y AWl AW ElfFMes
Qg AR, ofyw ©E olf 2 ¥ AAA
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Table 9. Effect of PR on MST and T/C% in
ICR Mice Bearing Sarcoma 180

Growp DO °lfs MST(day) T/C(%)
Control 8 168 100
PR 8 71 1379
V. & #%

LE-HEE RH2 HEE HRE BEIA
9 o e e HWE 2

L

fBiaEk o= MCF-7, SK-0OV-3, HCTI15
Mol A 100-20048/me, AS49, XF498 fek:
50-100ug/me & IC508 “HERRUT.

. DNA topoisomerase [ assayol*+& 50-100

ug/me2| ICs& vhehARITE

. WAEHEAAM L A549, SK-OV-3 #ifge] o

B MF BLERRE 2T 10-100u/nte
IC50& YEHAAT.

. 5-180% <l 8% Hl BHRBAM T/C%

7} 1379%2 JEdskth
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