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Study on antitumor activity of Chinese and Korean Oldenlandiae
Herba and its effective compound

Hyo Jeong Lee, Gyu Yong Song, Jeong Chan Ra', Kyoo Seok Ahn?, Sung Hoon Kim*

Department of Oncology, Kyunghee university, 1.RNL Life Science Ltd, 2: Oriental Medical College, Kyunghee university

Oldenlandiae Herba has been used for the prevention or treatment of cancer in oriental medicine for years.
Experimentally its antitumor activity was reported. However, in order to develop new Korean original plants, we tried
to study the antitumor activity of Chinese and Korean origin Oldenlandiae Herba. We first evaluated the cytotoxicity
of Oldenlandiae Herba originated from China and Korea on HT1080, U937 and SK-mel tumor cells. MeOH extract
of Chinese Oldelandiae Herba was more effective than MeOH extract of Korean Oldenlandiae Herba. Approixmately
IC50 of two species of Oldelandiae Herba was 380-450 ug/ml. For evaluation of antiangiogenic activity, proliferation
assay with HUVECs(Human umblical vein endothelial cells) was done with three samples, Chinese Herba and Korean
Herba and root. Korean root and herba was more effective than Chinese Herba. Thus, we found Korean Oldenlandiae
was more effective on angigenic activity than Chiness Oldeniandiae. In an anlytical study on effective compounds from
Oldenlandiae, the spot of ursolic acid was more marked by Korean Oldenlandiae than by Chinese Oldenlandiae,
whereas the spot of asperuloside was more pronounced by Ghinese Oldenlandiaethan by Korean Oldenlandiae by TLC

analysis.
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WAV EE BFAUINHAERL Rubiaceae)ol] &3l 1d
4y 220l A EE (Hedyotis lindleyana var. hirsuta HARA
or Oldenlandia diffusa L. ROXB.)Q] A4 HXEA] 0]
20-40cmoO) I WHEF0) FOF A2pHA] 71X]7F BEHHA v AS
3] Mol DI EZE WAl tha YEt’. A2 tiAshL o]
0 Zo] 2-4em, LI 1-2cm 2A] o] &AL YRR 52
Eo¥. "ol gAU Ha 9 Zol7t 4 emBToln Buky
o] it Ae UHSECIEKL gt Al &717F B2 47)
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AHIBIT Uom PE, AFolA MG UCY. WP £
7lule A712L Fol Qlal B2 gl 4n, ARdE dEe 9
4, a8y, 28 5011, BA8EOE BREE, FIKEM, &
MR, BEES] 5501 U HgrIE, BTN, olFd, 549,
old, gg, AFRLE7IG, #Ed 39 45 EF5 ¥ LY,
20k e, Qlakel W Q1RO § ZHE Qo R8T Uk
Bk &0t Y7 2= YoshidaSo] WElAMd &7} 0l A )
FNE B4 37} JAL2H, SDS-PAGE geloll 218 H4oj|4] &)
MR E F8 AEHTREZ0] 90-200 kDol| EXFSHAL FAY
©m, NishihamaE2 ZZ4tul3AMd & (hedyotis diffusa)Z 2
Bl glucoside, asperuloside®]oll 6-O-p-coumaroyl, 6-O-p-
methoxycinnamoyl, 6-O-feruloyl ester of scandoside methyl
ester® E2l5l91, Tong E2 =24 WS X 2 EE]
anthraquinoneE E2]313Ct X HES &5 WAL 3
AEI TR Y SUEE S 4EE 2R Bas) vt Qluh o)$)
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Zo] WglAMd o Uit AT E FE 534S BHUSE 070
ARG, 2E 24 WK &0 Afulr} o] £X) 1L 0] Ego)
SHA 20 4 WEMd X0 55 Hlaet AR ER | o)
3 HTE Edll 8% WTOol tinlsld =l AMY A2 88
EUE EQ40] Qo HA 24 4 wslAPE X9 gotg
BE 35 M zol g MEZEHH Aol X Z(HUVEC)o|
g ZAA §5S v, 5-180 QM Zol g YEH] 58
Z wishpd R0 Y E T AEBI TLCE B3 thZHQ) +4
H29 o TEuluseld g% HPLCE™Y 7128 $ddtl

WA T4 QW Wels DR HTEiold FF
3

£z 9 28] 2 £$7]87) MeOH, n-BuOH(Buthanol),
CHCl3(Chloroform), MC(methylene chloride), EtOAc(ethyl
acetate), n-Hx(Hexane) A|9F2 A 316to] EPE 18 EME A}
Eolgia, 2elol AFEE silica gel 230400 mech, thin layer
chromatography(TLC)Q) silica gel GF-254 precoated plates=
Merck MEE AZ3IACE TLCY UV absoption &e1S Yt vt
4 10 % aq HaSOs= Al Merck. E 01E3INTE. 71EL AlOk2
RPMI 1640, fetal bovine serum(FBS), trypsin, EDTA,
bromide(MTT),  XTT,
streptomycin, antibiotics, gelatine, sodium bicarbonate, M199,

5-diphenyl-tetrazolium penicillin-

heparine, ECGS(endothelial cell growth serum) 5& Sigma |
£ AM238KIT). VEGF(vascular endothelial cell growth factor),
bFGF(basic fibroblast growth factor)i= Ré&DollA] Zgto} 48
sttt 7171 CO; incubator(vision scientific Co., Model
VS-9108MS), clean bench({vision scientific Co., KMC-14001),
centrifuge(Beckman Co., GS-6R), inverted microscope(Nikon
Co., Japan), ELISA-reader(Emax, U.S.A), rotary vaccum
evaporatoe(Buchi 461), autoclave(Hirayama, Japan), micro-pipet
(Gilson, US.A), culture flask(Falcon3024), multiwell plate(96
well,, Falcon) £& A28} '

3. AlZufe}

MSIAME £ 9] in vitro A Z5Y cytotoxicity E&oll= AR
9] Fibro sarcoma HT1080, U937 leukemia &M¢}=, SK-mel-2
melanoma F|EUFE ARSIl olgd mgUES ZH
l-gulutamineo] E &M RPMI 1640 uiX|o)] 56 ‘C 4204 302
7} 7125l 2843514)7] FBSE 10 % E8H6ta, 1 % A
(antibiotics)@} NaHCO; 2 g2 Hrigld Azxsigict 34 €8
wn AZQ HUVECE AM4MEQ1sola Fgtol 2elsko

primary culture®} RS 274c] miY & AIEIHOH, 01 %
gelatine coatinh@} platesol] 4] media®l M1990j] ECGS&} 5 unit
2| heparin, antibioticfmf & 715l WBIGCE & AZQ] AHth
© 2-3¢0l 134 5131 2™, monolayer YFE FAHHCZREA
2216}7] {8k phosphate buffered saline £l 0,25 %
trypsin?} EDTAE =Q1 88U g AIESINT

4. WA X B4, 4L F4E R ZRH /7180 £F

WM E B4HC), FHHK), =4 2| (KR) powderE 1
kg ZA o} 420)4] 100 % MeOH 10 Lo &7} 48 £&35)
% 8m, 0.22um pore filter paperE QTSI L &2 HNoll TiA]
10 L9 MeOHE ©]8, 349 Z&E oick OIF rotary
vaccum evaporatoeE Ol&35IH ZY ZHJIUCE ol 100 %
DWol =0 fluidZ YHE & separating funnelo]] 2oj 0134 &
HRE =4 MY /718 Esigetl, nHx, EtOAc
MC, n-BuOH, residualZ Lbwrol 9] Zzd 2t B5535I
T}.(scheme 1, 2)

5. Thin layer chromatography

WA R E=4HCh), =4KKo), 4P HE|(KO-r)9
MeOH F&E0f that 78 && HluE 9} silica gelo] T2
platec)] loading & mobile solventZ CHCl; : MeOH HIE& £
A5l TLC chamberollA] H7HA1Z12H, old] gt UV §E&
€ 43151, 10% Erilol] 2RE3Ic

6. B4HEQ] Ursolic acid®} Asperuloside?] £}

i SlAE £ 9] TLC ZTE EQ151] major compoundZE H
dAAE F 7 8E 2ol e, ursolic acid] F< vl=
Q! BAZE Hexaned} Ethyl acetate ZOZRE] EEISIR L,
asperuloside®] AL 11 24J0] &7] ufFol n-BuOH 28O
ZHE] 22|51} Ursolic acid®} Asperulosided] Els 25
SiO; open column chromatography& ©| &3} Ursolic acid
9] A%, 100 % MeOH £Z&&ol thdl n-hexane 1LE 7i5t1 &
& ¥ YXI5IH n-hexane 7HEE W MeOH 718 EECZ LI+
ATk 2 2 g WEME 5l 56K n-hexane 7HEE 35
gt MeOH 7188 40 g& ARlct o] 5 gerayol vehdt &
ARBE 0183l FE S Bl Ajdl ot 2el ¢
HOZF Si0y(70-230 mesh) chromatography 2P & AME3IA
©m, o] u elution solventZ n-Hexane : EtOAc EEEME o}
83510] HR} ethyl acetated) HIGE 710 elutiondlod & 47
£2/(ODH-1..ODH-4)2. & LI5%{Ch.(scheme 1)

Asperuloside®] Z %, 100 % MeOH FZ& 2ol EtOAc 1LE
7181 B1=4 HEE WAL @2 8ol n-BuOHE 1L 7t
5ld n-BuOH 7IBE 52 gil MeOH 718EE At o5
asperuloside’} Zgtzlo] &= n-BuOH £& & silica gel 600 ml
o 214 5.0 cm@) open column chromatographyE 0| 83152
™, eluent solvent® CHCl; : MeOH =7 : 1 Z9 28t g0
oy i} SYY HIEE =9 elutiondly & 6719 4A2E
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(ODB-1.. ODB-6)Q] =®Z e
asperuloside® 22!513iC}.(scheme 2)

0]% ODB-50l4]

7. WERMEE FHNC), FAHK), F4F H2I(KR)S) MeOH £&
29} e Zoll Uit MESY 55

Solid tumorQ! HT1080 &}Z9} SK-mel-2 Q+Foll thsh |2
42 MTT(5-diphenyl-tetrazolium bromidw) assay % HT1080
3} SK-mel-27} confluentd}H X}gt T75 plateoi] trypsin EDTAE
Helskd celle WOl centrifuge 1000 rpm, 3 min oA} cell
g 47, 012 hematocytometerZ A6} 96 well platedf] 1 X 10*
cell/ wellZ LF=1 24 A7} HiQFS} &, PBSE thEZOE 319
WEAME R FZ4HCh), F4HKo), 4t #E](Kon)E 5EE
AHe), i 244170 sgsia MTTE 10 ul® Aeisich
MitochodriaZ 5B formagen0] 84E Wi7IA] TIA] incubatoroj]
Al 4 A7t BHQE & aspirator2 suctiondla] AollE METHE
w711 DMSO 100 ulE Az|5kd formageng EO0{ZEC) 018
ELISA readerZ 570 nmolA &&T &FF3slo] thETH Hlwd}
%ct Suspension tumor@l U937 EtFol theh MESH2
MTT assay®} FAFSH XTT assay & 0183t LA L7} RALSI
KAl &27] wiEol confluentd}Al A2 cells& BIE centrifuge
800 rpm, 3 minollA] £ASKA 96 wello] Q¥A|Q) WisiMEE B
Z4HC), FAHK), FAF WENKR)E SEHE 2 X 10° cellz} 8
AR5k 24 A7 viSH}. L & XTT solutiong PMSS} 100:1
3|43510] 10 ul & X2I5ka Aokle AEsol e XTTY &
A2 93] 90 min incubation §} &, ELISA reader 470-640 nm2]
referenceg Zol ERT HFSKUCH

8. HUVECH thg} w5id£9| proliferation A 57} A4
HUVECS A4 AlEo|7) miEol AFAE Alhdle] oy
& 4 Y ME7) olid, U™ Alth4 Q9] M| E(passage 4-5)E
A2BIEE 5)99m, proliferationol] T} stimulation2 VEGF
10 ng@ & #e|3ITt. proliferationoll thet F k= XTT assayE
AI23I%T) ECGS7 9% MI®NE MEZE uigsiol T750]
confluentdHH XS wl 96 well of 1 X 10° cells/well2 273}
of 24 hr EQICHA] wiQkdict 11 5 Wil % sample SHALE &
THEE VEGF7} Zake M199} b7 Xelslm 48 A1z & XTT
& HUVECY proliferation T & €53t £38F A2 sample
9] BELE UFolAQ B4 & Hole IC/50Hn @ #EalA
Aeisld A4 MEZQ) HUVECH @eko) QIEE 3k

9. 5180 Al Eoll theh YEH| &5

ICR 0}2A9] Ezhulo] 787} vl sarcoma 180 M ZE
240 3 Fsiol 2R Y4BAASE Zisid fd &8s
o MEZAMES 2Elsict 2218 MEZE dgd deiklds
o B8AA T YAl AENE MATE 2XE HE
T2 88A)7)1l sarcoma 180 M IS FIKErh SYd WY
o 33| MA3 & hemacytometer® 107cell/m] ST/ HT

2 ME RS TEL o] HRAUS 01nk BZuio) olls}

k. oAl F uAEE ZH 2R 7ol2lA EIc AlgE
BEIA@LE 81 BERU(25mg/mouse, 50mg/mouse)
£ WE £ 4To] BESINOH 0204 YFEUT A S5
om yETolE EZO HelAEsNe Rzt 4|
(T/C%)= 112 UYRATL protocolol HFE A1Vl weh A4k
sigict.

43 3 n%

1. WElAKI & n-Hexane, n-BuOH(buthanol) 22 0 2 RE| €4
B2 &2l

HSlALE &=

21 kg
extract with
100% MeOH
MeCH Fr. n-Hexane Fr. HO Fr.
Si0;
chromatography
(Hx : EtOAC = 10:1)
ODH-1 ODH-2 ODH-3 QODH-4
Si0x
chromatography
(HXEIQAC = 1011 —=1:1)
Ursolic acid

Bcheme 1. Isolation of antitumor compound from Oldenlandiae
fiffusae Herba as non polar property

N E

E3M 1k
extract with
100% MeOH
I I
EtOAC Fr. n-BuOH Fr. HO Fr.
Si0,
chromatography
(CHCI3MeOH = 7:1)
I |
ODB-1 0ODB-2 0DB-3 0DB-4 0DB-5 0DB-6
Si0z
chromatography
CHCl3 : MeOH = 51

(= 31 =11

Asperuloside
Scheme 2. isolation of antitumor compound from Oldenfandiae
diffusae Herba as polar property
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a UCH TS FRolE g NElE 1 419 g 1jolg goig
T Q= OIZRE getgdo] geid 4 Utk Fig 1. A9 2
= =48 89 #olg 916 mobile phased] SHE =UE
=4 =4), F4h Bele) S8 8ol Hol HAEASE #l
4 Uth Fig 1. A9 TLCoA} B, 4t gl o) oS
OF ¢ME YEo| CiE Ftiolu} 4k gigjo) BlS| T2 B
HROE BoAlm, sV E H3419) 29 24 HgApd
ollE Rejolsivt HMEoA BEXIA] g HRo] EgkEe]
£ ¢ & Urt Fig L. BE 8154 4829 #1g & + =t
e TLCE BH, 53] 34 faojAe) 224 480} ursolic
acido] 712 11 48 820l 2 HE ¢ 5 UchFig 1-2).

% oy

O i

oo g &

, N
2

)

s - .

L T T,
a b c a b C

Fig. 1. Thin Layer chromatography of Oldeniandia diffusa (WILLD.)
Mobile soivent {A) CHCIZ - MeOH = 31, (B) CHCl - MeOH = 111, a: China leaf,
b : Korea teal, ¢ Korea rool & ursolic acid, © asperuloside

A 8

Fig. 2. Thin Layer chromatography of Asperuloside and Ursolic acid
from Oldenkandia diffusa (WILLS.). A Asperuioside, feftt ODBS, right:
asperuoside, B: Ursolic acid, et QDH-4, middie: Ursolic acid, right: ursolic acid

H

3 3 WANEE B0 PRIo SRS ¥13Y B
THLES Y 1 g9 Role BolXg, 34 4l 9
olil F4t Mol O B2 B0l T USS BN

roox

T} o] TLCE "elskd I FHERN e ulasi &34
9 B2, =3¢ 429 asperulosider}t E5) 2 g@&0] 2on 2
419 AL Aigt BB ST glIElE ursolic acidS) gl2o] B2
Rg B} 4 UUrk

3SR S5HC), FAKK), 4t BEI(KR)Y MeOH £&
B9 ¢ xol] g MESY &3

o] St ME B4 EUHE Frisley sha 7o)
HE 4EOE X0 288 &0 Y 4o st gg
AESA AE Aot B d¥oliE A CIE origing Z
Qe G A 7EA) HT1080, SK-mel-2, U9370) ti$h M E EA

a2

B4 @ 24k ), S99 & ol m, Alge way o
01 U937 AFEe] mhEekEel SK-MELol thdhiles 3714} o8
MM E MBI & feF Rloiz) giich el ehalEo]
WE Cid ZPIE BRAIN A2 A o 25 s IC/50
o} 350-420 ug/miQ} A& HAE 4= YR em, ol BFPHOE
YA Eo) W HHES S Y 50E BolE Rol ohleks
A & 4= UACTHFig. 34.5).

120

100 5

% of viability

60 4

G50

8~ China
-—O— Korea
~y— roct{Korea}
e 1CIS0

40

20 1 T T Y 1 T
vont 25ug 50 100 200 400

concentration {ug/mby
Fig. 3. Cytotoxicity of Oldenlandiae Herba from China and Korea on
HT1080

—~#~— China

% of viability

G50

20 Y t T Y T T
cont 25ug 50 100 200 400

concentration { ug/mi)
Fig. 4. Cytotoxicity of Oldenlandiae Herba from China and Korea on
UB37 cells
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120

—&— China

% of viability

1C/50

cont 25ug 50 100 200 400
concentration ( ug/ml)

Fig. 5. Cytotoxicity of Oldenlandia Herba from China and Korea on
SK-mel-2

4. HUVECH] tigl W34 %9 proliferation AIH| 5 1}

HlwA =24 Helof S4F gAM AT IF E4ol =A
HAXL of GA] AlZ FHol & Rol okdetn st olol
BN AT} Qdoli]) BUETE Bo e 2dAe o
Q1€ AZPAQ] A E i FHo] okl YAHES BAlohu
U EZO B HH S Al Aolel RESIA angiogenesis
9 A GNE HEN HIIE slGTh. WA R F=4h =4
=4 Helol o 3 T EY AE proliferation54] A
ENE RIS HdlA Azl viet SHEE T ICGGIEEY
STQl 400500 ug/mlY) EZHT WL sETolig
proliferation2 Z&0] ER3M) 250 ug/mlFE F] 55 F &
7] 8hA] 500 ug/mIl A RE] 5 & R 7im 485Nt

HENE china
2773 korea
MR korea root
——  -VEGF

@
=3

proliferation inhibition (%)

-VEGF

+VEGF 3125 62.5 125 250 500

concentration (ug/mi}

Fig. 6. Inhibition of HUVEC proliferation treated with OD-C, K, KR.

HUVEC proliferation ZHE RH EWHTINESY S4E
FR5k= AARIAl VEGF(vascular endothelial growth factor)Z
10 ng MYV, AFol thet F4 dEola] A7 344,
24 24 BE) B 21E 4% 24 538 B9E R0 5%
{101 o) BIEN, =4t )7t 71E 11 F & 2 ASE JEt
Yok 28 24F Wl 3125 ug/mie) STOlARE] 250

UREI NEER 97

ug/mle] ELo7HX] 257} Hl<EkAl HUVEC proliferationg
Mgl VEGF7} MEl=A] 2 4 o7t QAske &
NE 2R L, X A2 55 JEXHQ YHOZ VEGF
E #5¥ HUVEC celld] 54 3E RANCZ AHEE &
Qg 4= UKLt (Fig. 6). & Yol i SE 2 718 ol BA
W B4 Wl R0 A2 268 HUVECH thaiAis oA
a3 4 sholie SAERE Holw, 11 EAEY Al
AollAle 4 AELE =4 fEejol vis) ke #8018 5
Aot ol TLC BRI BAAlE 2b219) g8 &7 u|Ex +4
HEQ o] MFEQ HEE FFATE F4+ MK X9) F2
UHE FF400t F4E B)oll B3N ursolic acid9] &E0| 7HE
e AW 49 @54 g2 ggo] F4 g3 M= g
proliferation QKo FWE F&= A} EFQ ASF AIFHA
th, HPLCE &dfl ERISIIA} It HESH 5-1800] olAlE 459
HEdlol mlXE Zdie delkgeng 7 ol
controli 20} WSIAMEARE F7RAE BE TolA T/C%7t
EA Ugterm I ST S 4 sislild i
50mg/mouse STOlA Z42F 219%, 171%E 718 =4 Usich

5. 5-1800] 01A)8 W] YEu)ol) DI EH

$180 0] OJAlR WFo) HL W B WA AT 7Y
ATEARE AEEIIE SHAUEl, B4UOE Q¥ AE
E7)e HETOIAE QF ol4] £ 8ol B8 F715k 100
ol 2% Ec

-

Table 1. Effect of Oidenlandiae Herba on MST and T/C% in ICR
Mice Bearing

Group No. of animals MST(day) T/C %
Control 7 83 100
K25 7 106 1217
K50 1 1.2 1349
C25 7 15 1385
C50 7 1825 2199
KR25 7 106 171
KR50 7 142 171

MST: mean survwal tme, T/C%= MST of sample/ MST of Control x100

8
[ coa¢s
i
6.
% . raw
E
£ » Ly
k1
g ........ Fe YT Control : a4
— A K25 |
24 @  KS0 o l ey
——— c2s : |
— -9 — CS0 i
. KR25 :
KRS0
0 . — : 2ePETOGO——
0 5 10 15 20 25
days

Fig. 7. Effect of Oldenlandiae Herba on the survival of sarcoma 180
tumor bearing mice. (K: & WSALM R KR TAH WishArdx #2), C F32
Ab BHBIALA AR 25 25mg/mouse, 50:50mg/mouse)
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BF BEAS0IN AT MSTE 838, 24 WeAl %
Hx 2B5mg, S0mgollAl 212 1068, 1126 34 WalAp %
HE 25mg, 50mge 24zt 128 18.3H, =24 WiGIAPEE ¥ig|
25mg, 50mgQ) ST Z+2iolA 1018, 1426 2 UERdT). (Table
1, Fig. 7.
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