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Anti-tumor activity of Korean Oldenlandiae Herba and Radix
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Abstract — For the evaluation of anti-tumor activity of Korean Oldenlandia Herb (KOH) and Radix (KOR), our experiment was
performed with methanol extracts of KOH and KOR. They did not shown any cytotoxicity against HT1080 cell lines. However,
they effectively showed anti-metastatic activity through inhibition of the adhesion of HT1080 cells to gelatin, downregulated
the expression of MMP2 and uPA and upregulated the expression of TIMP2. They also inhibited tube formation of HUVECs
induced by bFGE However, they did not affect DNA topoisomerase I activity. Simiarly, the T/Cs % in KOH and KOR treated
mice were increased 134.9% and 171%, respectively at 2500 mg/kg. These results suggest that KOH and KOR exert anti-tumor
activity via anti-metastatic and anti-angiogenic activities. The further study for isolation of effective compounds and its exact
mechanism and comparative study with Chinese Oldenlandia Herba will be required.
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ow, FZEL filter paper2 %3} rotary vacuum
evaporatorE ©|-8-3to] 7} F53 ¥ E(Yield : KOH-
3.65%, KOR-0.84%)S AT}

Thin layer chromatography — CO (Chinese Oldenlandia;
SHAL WslAbd %), KOH, KORS WeHE $:2-2o) 3t
T4 A HIE 9130 silica gelo] =FF plateol] loading
< mobile solventZ CHCl, : MeOH Y]&-2 %33l TLC
chambero| 4] H7RA|FH o old] 3 UV EF =& =4
BRI, 10% Satel 2as )

MIZHHQF — AIFEFQ1 HT1080 AlE(ATCC, CRI-12011)
+ L-gulutamine®] ¥3FE RPMI 1640 #iA)ol] 56°C G500
A 3027 7Hste] B89 3kA17] fetal bovine serumS
10% Z&3t3L, 1% A (antibiotics)2t NaHCO, 2 g2
7eted Azg wiR oA wgsidieh B H U9 N =
¢l human umbilical vein endothelial cells (HUVECs)&
A ARl A Fgot primary culturedt AS 0.1%
gelatine©] coating® plate®| 4] 3 ng/m/ bFGF, 5 unit/m/
heparin, antibiotics”} Z47Fa M199 iR oA wljekaiirt, &
€ AIEE 5% CO,, 37°C w7114 miFsiiar, YA =
o] A= 2 -3¢ 131% 392 ™, monolayer U5 H-
2 o 2 RE] Fa]517] $)3le] phosphate buffered saline &
Holl 0.25% trypsins} EDTAZ =91 &8 ALttt

MESH M8 - MTT W92 ©]8-8le) KOHS KOR
o] WlgkE FEEe] X 54E 4510 HT1080 A1E
Z 1 x 107} F%E 5lo] 96 well plateci A 24A)7F Bl kst
¥ serum free W] HEhE FEES A8 TEE )4
sto] 100 ue AstsiTh. o] 24717 vk F MTT (3-
[4,5-dimethyl-thiazol-2-y1]-2,5-diphenyltetrazolium bromide,
5 mg/ml) 8 10p B2 4A7F B9 WA AT wke-
o] &1 plateol|X] MTT §H& A A3, FAE formazan
% DMSO 100 WiE 832171 F 570 nmolA] FH=E =
At

AMZ SR MEH' - Gelatin (0.1%)°] coating®

Table 1. Primer sequence of GAPDH, uPA, TIMP2, and MMP2
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plate®] 7+ wellol HT1080 A X (1 x 10%well)E KOH %}
KORS} 87 223k o 37°C Mijd7]olA thze ATE
o] S uj7tA] wj<Fslith. A ZE phosphate buffered
saline® ZA28A AFHE MTTHE Vo2 wellol] £oJ3)
= AES 9% 3 570 nmolM SBEE ST o
A o] MEHF-ZAA] g ti2ato] OD#HF Hlwste] A
=

Tube formation assay — Grant er al. (1992y1%3 7] €]
Aked 24 well plate®] matrigel (Bekton dickinson, U.S.A.)
200 Wi A7k 37°CA 308%) incubationd}] matrigel
S 23 %A HERT2E M199 media®l] 5ng/mi 2]
basic fibroblast growth factor (bFGF)E A715k viA|E AM&
sFom, ojef 7H2- wjX]o] KOH9 KORE ¥]4ate] 2t
welldl F=HE2 H713F 3 HUVECsS welld 4x 1002
TUEHA seedingd}Ath. 37°C, 5% CO, ZASE At 5
oF wioFal . FAE tube networkEs AR #gdte] tizL
3 vt SAURTE bFGFE #71slA] eksit).

RT-PCR analysis for uPA, MMP2, and TIMP2 —
HT1080 Al £ & well & 5% 10°% seedingdte] 5% CO,,
37°Ce] Z71oNA 24417k vl ket SiTh 24417 §- KOHS}
KORE F=H=E AF3om 24X7F $ol| A2E A3}
o Trizol Reagents ©]-8-3 WH O 2 RNAE F&315th
Total RNA 1 pgell oligo (dT)?} MMLYV reverse trandcriptase
£ 7l 25°CelA 1085, 42°CollA] 60%, 99°Collx] 5%
7F RT-PCR analysis® cDNAS @A slStt. olol &A=
cDNA® uPA, MMP2, TIMP2 Z}Z}2] primer (Table I)E
H7Fsled 94°C 30%, 59°C 30%, 72°C 3022 Heo= 30
3] WHESE & 72°ColA] 527k PCRE $-83313i T}, PCRAH
E& agarose gelllA 7|95 3 & UValelA 229 band
£ gRlsisit.

DNA topoisomerase | assay — A3 o AF&% DNA
topoisomerase 1< calf thymusol| 4] -2 2], super-
coiled pBR322 DNAE E. coli 6002] & AM8-390. &=

Gene Direction Sequences Size
- GAT, TT TCA-3'
GAPDH S 5-GTGGATATTGTTGCCA 3 700 bp
AS 5'-ACTCATACAGCACCTCAG-3'
V_ T - 1]
uPA S 5'-CTGCCTGCCCTGGAACTCTG-3 477 bp
AS 5-CCTTGCGTGTTGGAGTTAAG-3'
iy T 3
TIMP2 S 5-TGCAGCTGCTCCCCGGTGCAC 581 bp
AS 5-TTATGGGTCCTCGATGTCGAG-3'
- GAC-3'
MMP2 S 5'-TAGGCTTCTGCCCTGA! 3 970 bp

AS 5'-TCCAAACTTCACGCTCTTCA-3'
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gt DNA topoisomerase 19| ICy, 3t< A4 317 A3l
relaxation assayS 4 A3+ ). 35 mM Tris-HCI (pH 8.0),
72 mM KCl, 5 mM MgCl,, 5 mM dithiothreitol, 5 mM
spermidine, 0.01% bovine serum albuming- gf8h= &4
o 0.5ug pBR 322 supercoiled DNAS} GA4TF 7k5te] &
k2ol e 2ourt AA 3 AL WERTLLE S, 05ug
pBR 322 DNAS} 849} KOHS} KORE 7}3le] & whg
Aol 20 WEA & Ae AFFOE 3l o]ES 37°ColA
3087k vl Fatd Tk W32 2% sodium dodecyl sulfate,
20% glycerol ¥ 0.05% bromophenol blueE ¥3}3l= 1He-
FAY 5 uE A7ksle ¥kg-E F4A1713L ©1E TBE running
buffer (50 mM Tris base, 50 mM boric acid, 2.5 mM
EDTA)E A 7|95 & 3 F agarose gelS 0.5 pg/mio
ethidium bromide&-<HolX G2}, 2pe) M 3tol| A APHES
A ATt

S-180 MO CHEt MZEH| K™ - ICR vhg2o] &
7oA 797F vl YE sarcoma 180 (S-180) M ®E B
of 3| sl BaE WA ETE Vet ARt
o AZAHELS Eelslnt. B8 AEE Wia A4
Faoll F-HAA T ARSI AFAE AAS & &
AR AEFE EFATIZ S-180 A ERHE FH3Ah Y
3 ahg o2 33] AHE £ hemacytometer®2 1x 107 cell/
ml®] F=7t HESE AE FR{AE TEL o] FRdS 0.1
mi 7R o] A3t o)A & 24X 7WEE ZF 7 T
ul2] ¥ ) g 3+ th. KOHSF KOR (1250 mg/kg, 2500 mg/
kg)e A FTE G3lAA TR F 4°C] BESI e
02 mM YFYZ A Tl o tixdtole T3 A
Y2 GTde T3t AEH] (T/ICR)= V=H g+
4 protocol Vol 38 2ol wt AXtEITE

a1 % uF

WiSIAMMEE S, LA M SUIM 2] HEES £
Z89| TLC profile — CO (F=4F W3} M4 %), KOH,
KOR Hghe FEES 89 24& 25ty TLCHES
Ikt Fig. 19 TLCOA EH, KORY dFxo&z
AE Addo] COLt KOHY Hl3] ThE o] AR oz Ho
A, PR CO8 74-9- KOHY KOR®IA Ho A7
e Aol X23E0] Y-S ¢ F UG 53] KOHC
PO AEQ] ursolic acide] ko] 714 =& AL &
b4 AAth(Fig. 1). 99 o] FFYlE B3kl X

meh
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A B

a b c a b c

Fig. 1. Thin layer chromatography of methanol extracts of
Oldenlandia diffusa. Mobile solvent (A) CHCL, : MeOH = 3:1,
(B) CHCL, : MeOH = 7:1, a : CO, b : KOH, ¢: KOR.
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Fig. 2. Cytotoxic effect of methanol extracts of Korean
Oldenlandia diffusa on HT1080 cells.
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Fig. 3. Effect of methanol extracts of Korean Oldenlandia
diffusa on the adhesion of HT1080 cells to gelatin.
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(angiogenesis)®] B 83PH, AP glole g4 1-
2mm o1 A4 4= ok A8 A4 (angiogenesis)
ojgh 7|E9] A EE FHo] AF = HPoeM
A& 9] inhibitor (thrombospondin-1, angiostatin,
endostatin etc.)?} activator (VEGF, bFGF, EGF etc.)®] ¥
o oal] A E|31, embryonic development, reproductions}
2R 2] QoA VRt A EAE AL activator
o] 258 ¥ U endotherial cell activation, migration,
proliferation, tube formation, extracellular matrix (ECM)
remodeling® vascular stabilization®] 0.2 ojtr}
Angiostatin®} endostatin® Fo]3le] FHof| kg Fuke] A
ol AAEUTHE W I T2 AAEAGA ] oA
7b Ege] Nz Ao FAEge ) B 25
A& bFGF= =% HUVECs2| tube formation assay©ll*]
oA mbert Wel @4 Slo vksled KOHSF KOR
£ At Follre Ze solA SAUET 7Z2o) ube
& A th(Fig. 4). ©]= KOHS} KOR7F &34
& ARl o BN ol A AT oz oI

uPA, MMP2, and TIMP2 g8 — TIMPs= MMPse] &
38 ZH3]aL, MMPs & MMP22} MMP9- type IV colla-
genS L 2H basement membranesS B3 S &
shEo @M ol o5 golaiA k. KOHSH KORE
s as F o] Ao Al 9 714 Ha gk
! uPA, MMP2, 1719} 2JAQ1AIR] TIMP22] mRNA%E
< Stk KOHE AX 9] 714 #sf &4l MMP2o] 2
L 200 pg/mPIAEE] 400 pg/mZb AAERE T3S U
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Control

Herba

Radix

Fig. 4. Effect of methanol extracts of Korean Oldenlandia
diffusa on tube formation of HUVECs in matrigel. a : (+)
bFGE, b : () bFGF, ¢ : 100 pg/ml, d : 200 pg/ml, e : 400 ug/ml.

A B
1 2 3 4 1 2 3 4
GAPDH
uPA
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Fig. 5. Effect of methanol extracts of Korean Oldenlandia
diffusa on the expressions of uPA, TIMP2, and MMP2 mRNA
in HT1080 cells by RT-PCR analysis. A : Herba, B : Radix,
Lane 1 : Control, Lane 2 : 100 pg/m/, Lane 3 : 200 ug/ml,
Lane 4 : 400 ug/m/.

EPAS BR18I1I OV, uPASH TIMP2¢] oM< skt
AATE KORE AIE 9] 7| a4 5 sl uPASt
MMP2¢] &lo] tjzgtel] Hlsl) aAZle IR0 + 3l
em, TIMP29] B e F7HA
o]ZM4 KOH$} KORE Zojol| #efdh= <1Ael MMP29]
-G Aoz oA BIE U vFsdE B
oAt

DNA topoisomerase | assay — DNA®| synthesisl] 2t
48 sl Az F241E AAlekE B5E /AL A
9] R E 521574 DNA Topoisomerase 1 assayS 23
g A3} Fig. 604 2 vke} o] DNATRE: A2ish A8



Fig. 6. Effect of methanol extracts of Korean Oldenlandia
diffusa on DNA Topoisomerase I. Lane 1 : DNA only, Lane 2
: DNA+TOPO I, Lane 3 : Herba 100 ug/m/ + TOPO I, Lane 4
: Herba 200 ug/m/ + TOPO I, Lane 5 : Herba 400 pg/m/ +
TOPO I, Lane 6 : Radix 100 pg/m/ + TOPO I, Lane 7 : Radix
200 ug/mi + TOPO 1, Lane 8 : Radix 400 pg/m! + TOPO L

Table II. Effect of methanol extracts of Korean Oldenlandiae
diffusa on mean span time (MST) and T/C %.in S-180 bearing
ICR mice

Grou No. of MST T/C

P animals (day) (%)

Control 7 83 100
Herba 1250 mg/kg 7 10.6 127.7
Herba 2500 mg/kg 7 11.2 134.9
Radix 1250 mg/kg 7 10.6 127.7

Radix 2500 mg/kg 7 14.2 171
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Fig. 7. Effect of methanol extracts of Korean Oldeniandiae
diffusa on the survival of S-180 tumor bearing ICR mice. H :
Herba, R : Radix, 1250 : 1250 mg/kg, 2500 : 2500 mg/kg.

T2 supercoiled form® 2 YEREOW | DNAC Topo-E X
28 2L relaxed form© 2 AH3E Tt KOH KOR
5% Topo-I®] 848 JAISHA &g AL =2 Hol DNA
synthesisoll = #ASEA] e ACE Q1 & 4 YUt
S-1800] O|A|El MF ol MZEd|0) O|X[= &2 - S-180
o] o]2lgl AJFo| KOHS} KOR®| HEE FEES 7
AT BT F A7 SHAE vl Erde s <l
g AT T R E GF o4 £ 8dd 343
Z7kste] 1090 E5 Sk Ha AELSF MST= o
Zto] 8.39¢1d] W] KOH 1250 mg/kg, 2500 mg/kgollA]
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Zkz}F 10.6¥, 11.2¢0]202™ KOR 1250 mg/kg, 2500 mg/kg
o) E=xoA 242} 1062, 14292 Hit AELL7T 57}
3T}, 3 S-1800] o]2E AF <] AEH]| vAlE 2
dME A HAes A7 T3 i 2FE Y KOHS
KORE ATEAS BE ZolA T/IC %7t BA Uskor
71 Fo)A % KOR 2500 mgkg 5500A 1711%= 7P =
Al Vgkth(Table 10, Fig. 7). ©] 24 KOHS} KORE S-180
9] Z21& Al APAFe g7} IS AT

AR

KOH$} KOR®] Mgk F&59] IEaxE AP
1Z3817] 98l A5 ST TLCY 34 B 55
7hol) B3} ol Zolrt eS¢ JJ T KOH
KORS] WEkE 3252 HT1080 U5l thet A x=4
S JehA] egtont B4 glE sEolA SMIEe] gelatin
o) 3k A ERZRS- 77t T 32.6%2 37%7KK) AsESiTt.

3k Holol] #HE MMP29} uPA®] mRNATES 14
A7 on, TIMP2e] W2 Z7FA1F 21} opoisomerase-1
A= Fao] glsich

KOH$ KORE bFGFZE fFr=¥ Abg At WA=
(HUVECs)®] tube formationS f+&3HA AL, 5=
AGME S-180S B2 ol o]2]AF] mhg-Lofl 4 KOH
9} KOR 25 3d AELFE /WAL, TIC %= 27t
134.9% (KOH), 171% (KOR)E Z7MA1Z 2. 24 KOH
KOR®] 2% S-180 9o AL Asfghs & 4 A

olAte] A:}E Hol KOHSH KORE B34 AslE &
3 Hol2 sl el A4S Ao RN AtEAE
UepdS gl & 5= it ey o g St wigl
AP 29l a%hlE, B4 4853 2y 2 FAEA 7
4714 Bl Uigt d7= ASHolof & A0 E AlgdT
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