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SUMMARY

1.Immunodulatory Effect of Korean Oldenlandiae Herba and Radix

Korean Oldenlandiae Herba and Radix enhanced T and B lymphocytes, macrophage and
natural Killer cells by flow cytometry. LPS-induced TNF-alpha and IL-6 levels were increased
by Korean Oldenlandiae Herba and Radix compared with untreated control. These results
suggest that Korean Oldenlandiae Herba and Radix have immunomodulatory activity through

regulation of cell-mediated immune and humoral immune response.

2.Anti-tumor Effect of Korean Oldenlandiae Herba and Radix

Korean Oldenlandiae Herba and Radix effectively showed antimetastatic activity through
inhibition of the adhesion HT-1080 cells to gelatin, downregulated the expression of MMP2
and uPA. They also inhibited tube formation of HUVECs induced by bFGF. These results
suggest that Korean Oldenlandiae Herba and Radix exert anticancer activity via antimetastatic

and antiangiogenic activity.

3. Repeated-Dose Toxicity Study on Oldenlandiae Herba

Repeated—-dose toxicity of Oldenlandiae herba was investigated in rats. Sprague—-Dawley rats
were ad [libitum administered with Oldenlandiae herba at dose of 0.001, 0.01 and 0.1 %(w/w)
for 90 days. In the results, there were no significantly differences in the body weight gain
between control and Oldenlandiae herba treatment groups. Also, no significantly changes in
daily feed intake, water consumption and hematological analysis were observed throughout the
experimental period. Interestingly, serum biochemical parameters including aspartate
transaminase (AST) and cholesterol, related to hepatic injuries, decreased at high dose (0.1
%(w/w)) after 90 days treatment with Oldenlandiae herba, suggestive of protective effects
against tissue damage. There are trends of increase in spleen weight, suggestive of
inflammatory response or immune enhancement. However, no gross and histopathological
lesions were seen at all doses. Taken all together, it is proposed that repeated treatment with
Oldenlandiae herba, available of oriental clinics, may not exert considerable side effects, and

that rather protect against tissue injuries and enhance immune function.



4. Immunomodulatory Effect of Bio-Q

We attempted to prepare a new herbal prescription, so-called, Bio—Q, containing ten crude
drugs/herbs. It contains a partially extracted mixture of ten different herbs: Oldenlandia
diffusa(20 g), Red Ginseng extract (4 g), Grifola umbellate (4 g), Poria cocas Wolf (4 g),
Citrus Aurantium L. subsp, nobilis markino(C. nobilis Loun.) (4 g), Angelica acutilobae(4g),
Dioscorea Batatas Decaisne(4g), Atractylodes japonica (4g), Agaricus blazei Murill (10 g)
and Prunus mume extract(2g). In the present study, immunomodulatory effect of Bio—Q was
examined. After oral administration of Bio-Q for 7 days to Balb/c mice, splenocytes were
isolated and immunological experiments were performed. Bio-Q significantly increased the
proliferation of splenocytes exposed to concanavalin A (Con A), while it did not in case of
lipopolysaccharide (LPS) stimulation. Bio—Q also significantly increased CD3/CD19, CD4/CDS
and NK cells by flow cytometric analysis. In addition, Bio-Q significantly enhanced the level
of INF-¥ in splenocytes, but not TNF-a by ELISA. These results strongly suggest that
Bio-Q has immunomodulatory activity through the regulation of T cell mediated immune

pathway.

5. Anti-tumor Effect of Bio-Q

Bio-Q is a mixture of ten herbs with anti-angiogenic activity in human umbilical vein
endothelial cells (HUVEC) and anti-tumor effects in Lewis lung carcinoma cells (LLC) bearing
mice. Basic fibroblast growth factor (bFGF) is a potent angiogenic factor found in various
tumors. In this study, we found that the Bio-Q decreased bFGF-induced endothelial cell
proliferation and tube formation in a dose-dependent manner. The chicken chorioallantoic
membrane assay revealed that addition of Bio-Q displayed an anti—angiogenic effect in vivo.
Bio-Q inhibited tumor growth in LLC-bearing mice at a daily dose of 10 and 50 mg/kg.
These results suggest that the Bio—Q inhibits the proliferation of endothelial cells induced by

bFGF, which may explain its anti—angiogenic properties.

6. Isolation of compounds from the Oldenlandiae diffusa

Oldenlandia diffusa Roxb. (Rubiaceae) is a common medicinal plant endogenous to India and
China. and has also been classified as Hedyotis diffusa Willd. The aerial parts of this plant
have been used as a treatment for cancer, as well as inflammations such as appendicitis,

urethritis and bronchitis, due to its antibacterial activity. The chemical constituents of O.

,10,



diffusa have been studied by a number of researchers. For example, iridoid glycosides
including asperuloside, feretoside, asperulosidic acid, geniposidic acid and scandoside , as well
as an anthraquinone, have been isolated from O. An iridoid glycoside, oldenlandoside III was
isolated from the n-butanol fraction of methanol extracts of the aerial parts of Oldenlandia
diffusa Roxb. along with six others previously characterized iridoid glycosides; geniposidic
acid, scandoside, feretoside, 10-O-benzoylscandoside methyl ester, asperulosidic acid and

deacetylasperulosidic acid.

,11,
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, Ak B RRE f7]89 ==
WAl 2 F=2HC), =AHK), =4 BE](KR) powderE 1 kg FA 2o} Ao 100 %
MeOH 10 Lol 271 A& F&3929, 0.22um pore filter paper® o] #at HF2 o do] tha

o

-

10 Le] MeOHZ o] &, 39 F&5 3F9th. o= rotary vaccum evaporatoeE ©o]-&3fo] 7+-<t

off

=3t o] = 100 % DWell o] fluid® WHE ¥ separating funnele] Yo H|=A4 Suji-H

il

—~

A g2 Fr]en 835, n-Hx, EtOAc, MC, n-BuOH, residual2 Yo 94 Z+7

t}) Thin layer chromatography
WstALd 2 F574HCh), F4HKo), =4 B2 (KO-1)8] MeOH F&E°| U3 +4 AE #us
& silica gele] =¥ % plateol] loading ¥ mobile solventZCHCl3 : MeOH H|&S X453}

TLC chamberol Al AAAALSH, old tjgt UV FHEE ZAHe G , 10% 2o A s}

%2
£
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oft

B Fael 4F

B
T 60+5%, 12A13+<] HE
o

3) Al #7171

F& 9 23 wE {789 MeOH, n-BuOH(Buthanol), CHCl3(Chloroform), MC(methylene
chloride), EtOAc(ethyl acetate), n-Hx(Hexane) A2 thastste] EPg 19 W& AF&s 2,
2o ALgH silica gele 230-400 mech, thin layer chromatography(TLC)9] silica gel GF-254
precoated platesi= Merck &S A&31th TLCY UV absoption <18 €3 22 10 % aq
HoSO4= S Al Merck. 2 ©]-838F9th

71e} Alek2 RPMI 1640, fetal bovine serum(FBS), trypsin, EDTA, 5-diphenyl-tetrazolium
bromide(MTT), XTT, penicillin-streptomycin, antibiotics, gelatine, sodium bicarbonate, M199,
heparine, ECGS(endothelial cell growth serum) 5 Sigma A& & AF&33itt. VEGF(vascular
endothelial cell growth factor), bFGF (basic fibroblast growth factor):= R&DoIA & Fol 23]
ST

7171 CO2 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, U.S.A), culture flask(Falcon3024), multiwell plate(96 well., Falcon)

e AHEERith
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L, 1. A 1 AR #AE @ A A4z d9x23d 2§
TR
271e] AAe 4% AR whAdAA 19 18 RSk dads of

&
wolizt] A& PBS buffer(pH 72)%, Aol 4 @ F34 dxe Wy Foror Uiy
sheich

2
—
(e}
s
ri
—u
_EL
ol

Al&¥ Sheep Red Blood Cell(SRBC): 3F=u] A (Korea Media Co.)ZHE Y3}
= PBSE 718t A4 2 A AY A5t ALEslH, 4Tl A RESHAL,

ANS 1087 AFEAE T AFLH oo B 1x10° cells/mle] s=2 ZAE W

ART FRAL 02ml FASt] WANZ 49 Fol 4X10° cellymlZ 2HE AFHIT P
% o] 2747

i
D)
re
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_H
=
olo
o
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<
1)
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H
<
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@
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AAY HARIgSe] 4 Mitsuoka 5o Wolual 124 WA 49 Fo] 4X10° cells/ml&
ZR" HFAdT T4 0.025mlE F55A FH I FAkete] 22 W AA FAHEATH
FAFA A FALSE 24A 7ol F 2 557 AH(Footpad swelling reaction)E A] & 8} T}

Z2EEA = Mitutoyo engineer’'s micrometer(No. 2052-08, Mitutoyo, MFG. Co. Tokyo,
Japan) & Al&3le] #H-SFA 52 FAE 0.0lmm7HA S48t J9F2 FA 2 ZolE ALtsh

At TS A=me g sAduE} %2 FAEA

% increase, ={(T2 - To)/To) x 100

& A8 2 EHE

AAGINNG AL B T AH S ethers wHsHe] 151§ FAZR FANA o Imle)
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S 2FH3 T 5ml plastic tube(falcon, oxford, CA., Aol &7 1A ZFESE A2 HEZA]
gk 2 2,000rpm, 4TolA 303 A st A5 A S ependorf tubeo] &71th o] A&
56 Col A 3045 <t Hl&3t(inactivation) A1 21 & A&7 @ AT H{A7EY] S8 AHS
vt Ad38dart 42 EA(complement) 2= AHEE E7] DS sigmaZ=FH -9 8]

H] = 3} (inactivation) 3F4 %<& AHZ AF&35F9 T

o AET SRAVY S & AET §EAVHY FF

HFA o] e &3 A7 hemagglutinin titer) & 4317 $18le] WS FHAzl AFH
Aol A A S wEste] A2 FAHS 56TNA 305t vlESAZ the, 96 well9
microtitration plate®] Z+ welloll PBS buffer(pH 7.2)% 2¥W| & serial dilutiondF 343 &3 50ulel
2% WIFAEF EFAS 50uly 7hste] 2 &3hs v 37C, 5%, CO, incubatort] ol Al 1A]7F v+

$AAES BAdgon, 4YT AL dosle AP AnINuFE $HA

2
r&'L
_\.4
0
i
i

HFA Aol thgk & dA7Hhemolysin titer)E S4317] flste] WS FEA17 A A%
ANA AEE FHE et A FHES 56TAAA 30EFd HlE

microtitration plate®] Z+ welloll PBS buffer(pH 7.2)% 28] 2 serial dilution3t 3] 3% &3 25ul
of, RA=M b Mg E7]e] FAS 25ul¥ 7He F, 05% WEAIE T FrAS 50ul 7Heke
Z 233 g8 37C, 5%, CO. incubatortoll A 1417+ W4 3k

o7t BHe AngNu5E §P27tE SR

o
rg
o2
a
i)
-
N
X
e,
r>~l
ol

up, H G A L@ =A]

A AT 24N T BES AN L HFS HEe] v FAELFIE 5310 cells/mlo] ¥ =

Al. Rosette forming cell assay

spleen celle 3x10° cells/ml 2= PBSol| &41stx @Weke] SRBC = PBSZ 2¥ o]A A # 3}
3x10° cells/mlZ 230] =9k}, plastic tubed] ZHzF 5000 2 213 &338k thS 800rpmol| Al 3%
7 &4 EEs g2 4 ColA 24A17F incubation 3 th 0.3% methylene blue® 943l

hematocytometere] %L spleenc]l SRBC7} 4 8] ©]4F binding 3+ forming cell %t count 3}31t}.
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o} . Plaque forming cell assay

spleen cell& 5x10° cells/ml & PBSe] 3 418l3 SRBCE 4x10° cells/ml & 59t} guinea pig

o

complement (Gibco) 10040 <} SRBC 20005 &3%319] iceoll A 30&3F W3k &&oof vz

4 1mlS 7}3kar slide glass®t cover glass Alolol o] £ 200U

(o

5 37CAA 1A

7+ o]} incubation 3 ¥ A% plaque 5 count 3] TH

Z}. Carbon clearance

BALB/C Al AF ) 13¢ <t HAS Fo3 & Thorbeck 52 Wl £3to] =439 21 ink

100u0S A3 RHE 9 w Ao FA3E U8 retroorbital venous plexus ZFE] heparin *]2] ¥

capillary= 200 5+, 1042, 15% &<t 2H2F A &ste] 0.1% sodium carbonate 2meel] &3 A1
< spectrophotometer® AFE-3lo] 675nmo A 2] EHEE Ao v Aoz AArsAth

log Ci - log Cy

Phagocytic index K =

(C g AlZhel F35=, T: A7)

2}. Proliferation assay

spleen cellS 1x10" cells/ml & RPMI #j=le] 3418 g 96well-plateell 10004 7Fakal 100ug/
m¢, 200ug/ml, 400pg/m¢ ¢ ARE =z RPMI #jx &2 wrEo] 1002 spleen cell ©] o9&
plateoll 7}3It}, 48475t 37 C incubatorol] A vl st b8 XTT(Img/mé) 1mlo] PMS(1.53mg/ml)
10uE 713 &5t 40 S 7hstar 2417 A= 37 Co WX g}l microplate reader 7)ol A

J}. ELISA assay
ELISA = Becton Dickinson AF2] Mouse ELISA kitE AF83}% 2™ manufacturer protocolel] <]

s AAEATE. A3 cytokine assay antibody® £/ IFN-%(cat# 550582), IL-6 (cat#
550950), TNF (cat# 551502) ¥ 21 mocroplate readerE AF-&3}o] 450nm 4o Ao SH =S
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El. Flow cytometric analysis

HAYgAMo] A5 d AXES vhAY AlH H 500ule] s Hel - AA Becton DikinsAke
FACStarE o] &3t EA sttt B4 EE A85Y 10,000719] AlEe] thale] list mode® # &
3t 2™ Consort 30 program= ©]&3] AHZstAtt. EXA 79 HEL forward scatter(FSC)<}t
side scatter(SSC)¢] dual parameterS ©]-&3F dot plotolAd AT & A X7 Ay B8
(FSCe} SSCakol E5F 22 F-&)& AAZ umA AEso] thefArt gatingdte] FSC, SSC,
FL1, FL22] 47}A] parameterE& 3 th. #H &3 data®]l SSC/FSC2] dot gbplot’doll Al A &) Al 3
(SSC:0-255, FSC:0-255) % A3+9 9 (FSC:41-62, SSC:4-99)3 viazZ 3% o 9(FSC:62-199,
FSC:9-9Dol sl gatingste] Ig, CD4, CD8< #A4& A o9 2 a9,
Mac-1(macrophage.granulocyte) S A F @ wpaz2upx ddorel Agin] &S A=t}

A ME H-&S FL1S parameter® 3+ histogrma’oll A markerE A A sle] ZshA FA o2

3. Cytokine assay

IL-2, IL-4, IL-6, IFN-%, TNF-0¢] =4 immunoassay kitZ AH&3}3it}.

3l. TPAZR E3}AZ1 U937 cell lined|A W3Aldx2 <3 inflammationd #49 3=
cytokine$l IL-1p¢) HdZA

U937 MEZF+ 10% FBS7F H7Fel RPMILIG40 A& AFE3ke] 5% CO2, 37C2 714 Hj
sl Ab-gstdtt U937 celle] W%l TPA(Sigma, USA)S 20 ng/mlo] =2 X 38te] 48
A7 ke 5 oA ste] npge] 2 XSS 29Uz vtk 4X10%/well 2 seeding &
TPA(20 ng/mDét A 5E w2 E HX| st 24A12F vigsttt. AEZE F78te] RNAE =&
st cDNAE @A 3hal, cDNAE AF&3le] PCRS 433} tt
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1,2 A 2 AR BZAE: St RAtdze] FFaFed BT A7

7b. A Zuj

W LAl % 9] in vitro Al 54 cytotoxicity S8 = AEe] Fibro sarcoma HT1080 i %<

& |-gulutamine®] ¥ RPMI 1640 ®iA]o] 56 ‘C FZFolAl 3087 7Festo] B84 3A 7]

;

i)

FBSE 10 % =33t 1 % @A Al(antibiotics) ¢t NaHCO3 2 g& #H7bste] #Alxstd Tt A4
@ i3 AEQ] HUVECE A HEQIgtel A Fgitel #e]8ke] primary culturedt Z1& 27
g 3 AREsI o, 0.1 % gelatine coatinhdt platesoll 4] mediagl M199¢] ECGSe} 5 unit®
heparin, antibioticfmf 7}8te] widsdct. o AEY AE 2-3¥d 13K s ow,
monolayer 5 HFARHOoZRE E3r] $35}9] phosphate buffered saline £ 0,25 %
=l &AS A&

trypsin®} EDTAE

1}. Cytotoxicity

WS S, AL U B2 MTTE olfate] A% S48 Z3ath FA
X2+ HT-1080 AIZE AFE3t9em 10% FBS7F % 7Fel RPMIL640 8l X2 5% CO2, 37T <]
2716) A st AHgSAT In vio AETAY EIHE EAS] 5] 1x10' cellsst oA

E 49 welld 100 pl® 96 well plated] 73}t o] & 24h #jgst & mjgdsS 25 W
I MTTG mg/mD 10 pl¥ 93 4A7F &<QF wi Stk aleko] £ plateE PBS=Z A& gk
% DMSO 100 plE 91 Ao A 20% W3 & ELISA 570 nmolA &3 =5 43

t}. In vitro tumor cell adhesion assay

gelatin(0.1%6)7} coating® plate2] 2+ wellel HT1080 cell(1x106/wel)E Al &} A A 2] 3t}
S 37CHILTIN A dEZRT celle] BESW 7bx] wjgsttt. AIXEE phosphate-buffered
solution(PBS) & XA~ A Al Hsta MTTHOE welldl £o]3E AEE G335 570nm 9

FYwolA ODate 243k Al AERAAA @4e el OD@a vlastel 243

22
+
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2}. Tube Formation

Schnaper et al (1993)%Hol 2l Aste] 24well plateo] Matrigel(Bekton dickinson, U.S.A.) 2000
= FE3 37ColA 30&7F incubationdte] MatrigelS 3t} positive WZRTFOZ MI199
media®l 5ng/ml®] bFGFE %7F3k wj#| & AbEatglow olep e wjxlo]  ® AL - K(3h=
b Adzx), KR(EHE #e), C(e=4t dx)5 Aol 2 welldl w22 7 3 % HUVECE
!

ol

4x10%cells/mlZ Z+7+e] welldl 7 3HA seedingd+t}h. 37°C 5% CO2 ZACZ 6A]7F EoF uok

3 A HE tube networkE ARF #F st Uiz} B¢

v, RT-PCR analysis for uPA, MMP2 and TIMP2

HT1080 cell(human fibrosarcoma cells)S 5X10°/well& seedingdte] 24A17F 5% CO2, 37Ce %=

Aol A wjeFatdtt. 2443 F ARE TEEE AAGoH 24AZE Fo AEE F7]8H]

of

H

o

=

=

Trizol ReagentZ ©]-&3F NAZ F=3lg e, RT-PCR analysis® cDNAE 438},

cDNAE 7FA a1 uPA, MMP2, TIMP2 Z7}7}¢] primer®= PCR& 3 5} it

v}, DNA Topoisomerase I assay

A& Al&%¥ DNA topoisomerase [2 calf thymusolA F#l¥® A o]l™, supercoiled pBR322
DNA= E.coliC 6002 Z& AF&38tith. L3 DNA topoisomerase 19 IC50%k2 2737 <13l
relaxation assayS AA3F9 2™ Topo 19 42 Liugt Miller?] WHol| F3alo] AAsAT =,
35mM Tris-HCI(pH 8.0), 72mM KCI, 5mM MgCl2, 5mM dithiothreitol(DTT), 5mM spermidine,
0.01% bovine album serum(BSA)E &f3t= £ 05ug pBR 322 supercoiled DNASF & 4wk
7Fake] F wbSaS 20w7F AT RS UFRToeR dhal, 05ug pBR 322 DNASH &4, A8E

i

7bete] & WES AL 20 A FAL Ao R o] o]5S 37ColA 30%7F widEh Wk
£ 2% SDS(sodium dodecyl sulfate), 20% glycerol 2 0.05% bromophenol blueE *3sl= k3

ZzAN 508 Hrlste] ¥&S ZAA 7)1 ©]2 TBE running buffer(50mM Tris base, 50mM
boric acid, 25mM EDTA)] A7 %S 3 & agarose gelS 0.5ug/ml el ethidium bromide-& <

A IAREERE A, Aol d el A AR S Al
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Ab. S-180 gAIEC dig AEH 53

ICR w}$29 B o] 747 wlks sarcoma 180 A ES 49 A FHslo] ddd dAag 2
TS et I EE et MEAdES BEledn. 2eld AxE JEd A drd i

AA TA daEE st FFAE AASRS EAE D5 &EAI7]AL sarcoma 180 A EVHS
hemacytometer® 107cell/mle] T/} =5 A¥X H

0.1me# EZFel o] sttt o2 5 24XHH zF ot Teke A
AR Y. Alae Agadsz A A HE8 N (25mg/mouse, 50mg/mouse)S WHE 5 4T
HESFROH 02m% dFAIF AL Fodion tixdols FHo YA

rotocolel] AFH 2o upe} AT}
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1,3 §&HAE : AL ZEE o] &F AF A3 R 243 7 AF

MEAE RS FAE 0% LI 187 AT F, AT R4 A A1
TAE 1% NaOClel 15%7F "Wt & dast /T2 33 A FHs9 5, Adx=447F ¢l

= MS, SH, White Hj Aol 4] o} A] T}

U dgx 2 dHHX =

Tt 27 sloll A wrold Msiald o] Qo] FAHE W U, 24-D9 kineting T=HE
=

A7k MS, SH Aol A A As F=stdth. #el~s SH wiAlol ¥al 25T, 100

rpm, GEZlA wjFste] AEAEES FEslT

AxFE S dgHEE FAAES o] &8t Es & F2of AE3stth dEA
X 15 gol 70% ethanole 10 mL #7}sto] 50C F=FFoA 1A 5 F=F39 2
o _

, 4l 5 mLE F 3ol ethanols SAIZ1 ¥ chloroforme 2 mL 7k § 4o
FAt} 93714 1 mLe chloroform & 3|3dle] 53A171 & 1

o] HPLC #A1& AlZ=z AFL39th Oleanolic acide #4<& 93l Rexchrom

d

S5-100-ODS columng AM&3F T o] 542 acetonitrile¥} waterE 80:200. % 3¢ o,

1.0 mL/min® FE&Z7A2 2 200 nmolA UV &3 =5 =459t}
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2. 229 &=

7 A " A8
1) AE 2 Bio-Q A=

7H A s
WAL 2 AR FAEe] s itol A sk on, Faqk WMStALE = tjE Al ofo R Ry

e

) Bio-Q Az

sEFA T, WS

A AN AAF wdolA 1Y, FAEEAL FolLE P FHWEoH, U H] oba
Q

60gell 57 1500mls ¥ol 2413 995= st

e
>
ol

=2

o

>

ofo
el

12

2

o

<

S

L)

-
[>

rir

-z

)

<

S

L)

-
>.

_7;‘__
FES F W dtEslo] At F=E5 NS rotary vacuum evaporatorol A #HF w3
3tAal, 574 7Ax3ke] 19.05g(vield: 31.75%) ¢ HIS do] Holoz Az 3t AL&a%ch In

vitro2 & #} in vivo A A= SFTN LS &5)5to] A&

O

Table 1. Prescription of Bio—-Q

kA g £
WAl 2 (U4 20g
A 712 (3R 4g
AB(FE=4D 4g

W = (A 4g
2139 (5 u4h) 4g

g (U4 4g
AFeF(= U Ah 4g

W (F =4 4g
oLZbEl F2& (FU4h) 10g
A sEAFEEGEULD 2g
T 60 g
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Inductively Coupled Plasma Atomic Emission Spectrometer (ICP-AES)
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2, 1. Al 1 AlF FAE : FUYLF A dxe Agxd &
7}. Bio-Q9 EF 4

ZUAE MEAEEE AR HAXAHA AAA Bio-Qo MES 935kl Balb/C miceE A&
slo] 797 Bio-QZ 10, 50, 100 mg/kg s 52 Z 5o &t Bio-Qol ¢ Wodaws 9d

A HFAEE A2t

[¢]

}. Splenocyte Proliferation assay

spleen cellS 2X107/50p¢ = RPMI wix|el 343 thg 96well-plated] 7}8ti mitogeno 2

ConA(2 pg/mDe} LPS(10 pg/mDE Yoo, 62.5ug/ml, 125ug/ml, 250pg/md ¢ Bio-QE %

M2 gpleen cell ©] E°19& plated] 7Faith 724135t 37 T incubatorol Al v Fet o}

XTTmg/me) 1meol PMS(1.53mg/me) 10ptE 7F SHe} 30ulE 7Fekar 2413 A= 37 Toll W=
b=

3% | microplate reader 7)o A4 450nm 3ol Aol FHrE =AsgTh

l

t}. Flow cytometric analysis
D oug T detel x4
BALB/CZ cervical dislocation® 2 X|AMAZ] 3 WS A &3} Scheme 13 #o] w|%F
WP el e Axdh AZ Ay R FFINE dFAoRE Ca¥d Mg'ol B0l 9UA

il FAH]

rob
=
o
o
—
o
(«)
8
D
w0
5
2
®
B
Q
c
wn
=
2
fo
ix)
fo

%8 Satining bufferg Alg3th A=

Aa2E FEFoR A wdZy x2#E& ##$t. 15ml conical  tube(Becton

dickinson,U.S.A)ell &7 <F 5&7F WA ste] 24 G E AHdA & A4S Al 23] Al
£

AHalal 0.83 % NH4Cl €4S Y1 587 incubationAl A JkifiskE A 71tk thA] 23] Al

2) W9 34 (immunofluorescence staining)
e g AR 04 CTelM AAskaar, wiegst vg AxEs saste] PBS®E 3

5ml FACS tube(Becton Dikinson,U.S.A)ell 0.3ml®] staining bufferE ¥ il

oty
=
B
e
ol

vortex3F ¥ HUAE2(1300rpm,bmin) ket Z+2be] 12484l Culture sup.2 100wl 22 5ml
FACS tubecl Y il vortexd $ 40837t icedll Al HF-EAIZITE AME3 1x18HA= 33 A5 &

fluorescein isothiocyanate (FITC)-conjugated goat anti-rat Ig F(ab); fragment

,31,



1:100(Tago,U.S.A) 3 Ao 50ulS 7}&tar 4087 w+$AA 3 3003 4123 3 0.3ml staining

buffer® ¥ 1 vortexd F FACScan(Becton dickinson,U.S.A)o. 2 HA 3%k},

3) FAE B4
Aol 9B dH AFEES  03mlY staining buffero]  FHAAH  FACS tcan(Becton
dickinson,U.S.A)E ©o]&3leo] EAgtt. Al89 5000702 AlX] thste] list modeZ A5 E

FH gl o Consort 30 T2I1HS o] & EX3t} datad 4L forward scatter(FSC)<t
side scatter(SSC)2] dual parameterE ©]83 dot plot oA A HFAEL small
lymphocyte 9% 2 lymphoblast & 9< F&3te] CD3,CD19,CD4, CD8, NK cell®] v]&S 4t

= st

@}, Measurement of cytokine production

ELISA + Becton Dickinson A}2] Mouse ELISA kitE A}-83}9 2™ manufacturer protocolol] 2]
3 AAEAT. AR cytokine assay antibodyd FH+= IFN-w(cat# 550582), IL-6 (cat#
550950), TNF (cat# 551502) %12 mocroplate readerE AbF&3lo] 450nm 3ol Aol A =E

At

,32,



2, 2. A 2 AF HAG: Ut WALz FAa T BF AT

7 AESF R S

Al S

i

of Abg¥H ¢FFi= AS49(human lung adenoma)®t LLC(lewis lung carcinoma) ©]th. Al X%

T 10%9 FBS7F $Ht¥ RPMI-1640W1 %] & AR-§-sto] wf Faksivt.

d

}. Cytotoxicity

Bio-QE MTTE ¢]&3te] Ax 548 S48ttt TFAELRZE A499 LLC A EE AHE3)
Fom 10% FBS7F H7Fe RPMIG40 WA 2 5% CO2, 37°C< Zzol A wldalm A&313
In vitro AERA EHE A7) 98te] 1x10° cellsS seeding 24hF  FAIE welld 100 ul
A 96 well plated] EF3FG T o] & 24h Wi & vt S nF w2l MTTG mg/ml) 10
uiA @ar 4A1ZF St m skl vl ge] #¢ plateE PBSE Al A3 & DMSO 100 plE ¥
oA 208 A3 ¥ ELISA 570 nmolA &322 4

t}. In vitro tumor cell adhesion assay

gelatin(0.1%6)7} coating® plate?] ZF welloll A549 cell(1x10%wel)S A 29} 37 A7 dche
STCHIE7]ol A tZT celle] E&ul 744 w3t} A3EE phosphate-buffered solution(PBS)#
ZA=HA AAsE XTTHoZ welld o0& Al
= SASS AR AlEZRAAA L2 gz O

Pkl
i

AA S, 450nm 9] FF=ellA ODgk

g3t waskel Z4akgin,

>

2}. HUVEC cell culture

)9 A EE (Human umbilical vein endothelial cells, HUVECs) Jaffes 9] #5 o & Apgho
HEZol A Byt 01% gelatine] ZEE Zgk2=FolM 20% heat-inactivated FBS, 3 ng/ml
bFGF, 5 units/m¢ heparin®} 100 units/m¢ antibiotic-antimycotic®] Z7}F& M199 vj =]l A ujj <ks}
Aok @RI A EE 3-6AItH7HA] vl R AEE AFESFATH
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7. HUVEC cell proliferation assay

Proliferation assay™ XTT WH& o83t AAlstAtt. EAWIAELE 0.1% gelatine] FH
g 96-well Zeo]Ee] 5x10°02 FFalo] 1242 o4 wWl%AIZ] F 5% heat-inactivated FBSW®
A 7FE M199v =] 2 6A]7F 59t starvation At 5% heat-inactivated FBS, 5 ng/ml bFGF$} 5
units/m¢ heparin®©] F7Fd MIQUIX 2 <A E F=HZ 32 8te] 100 w® FH7Fste] 48A1%F &
oF WA AT 1 e XTT (1 mg/ml in PBS) stock solution® 10 g0 PMS (1.53 mg/m¢ in PBS)Z
4T 50 wE 7t well'd H7Este]l vl $ microplate reader (Molecular Devices Co.) 450 nm

NA FHEE FAH F XY vluste] Mxe AEEE ALt
v}. Tube Formation assay

Schnaper et al (1993)%Hol 2] A3le] 24well plateo] Matrigel(Bekton dickinson, U.S.A.) 2000
2 FE3 1 37ColA 30&7 incubationdle] MatrigelS 3t} positive WZRFOZE MI199
media®] 5ng/mle] bFGFE 713 wix| S Al&3tion ol¢f 728 wjx|o Bio-QZ 7 wellol
FEWE 7 & F HUVECE 16x10°cells/mlz 217ke] wellell #2A3HA seeding@th. 37°C
5% CO2 Z7H o= 5A17F FoF ksl A% tube networkE AR & H3te] thx3 v s}

ol
AR

Al. RT-PCR analysis for uPA, MMP2 and TIMP2

A549 cell& 5X10°/well2 seedingdtol 24417+ 5% CO2, 37C2 o)A wFslArt. 2447 &
ANEE FEER AXsgon 2443 ol AEE A3l Trizol ReagentE ©] &3 Wyo=z
RNAE FE3t% o™, 2ug RNAZ cDNAE §43ste], cDNAE 74 il uPA, MMP2, TIMP2 7zt
Z+o] primer® PCRE 388 %tl. PCRZ71-S Pre-denaturation 94C 5%, Denaturation 947,
Annealing 58-65C 30%, polymeration 72C 30%, Extend polymeration 72C 5% 2.2 30 cycle

2 #sa

o}. DNA Topoisomerase I assay

A& A9 DNA topoisomerase [& calf thymusol A Fa#lE A o)W, supercoiled pBR322
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DNAX E.coliC 6009 RS A}g3tgth. =3 DNA topoisomerase 19 IC50%+S AA 37 930
relaxation assayS AA3F9 2™ Topo 19 42 Liugt Miller?] WHol| Fslo] AA5AT =,
35mM Tris-HCI(pH 8.0), 72mM KCI, 5mM MgCl2, 5mM dithiothreitol(DTT), 5mM spermidine,
0.01% bovine album serum(BSA)E /3= £ 05ug pBR 322 supercoiled DNASF & 4wk

7bete] F wrSAS 20wt HAE AL thERLeE dtar, 05ug pBR 322 DNAS &4, AlBE
7hete] F WESHS 20 A AS AFT SR Fto] o]5S 37TCAA 30i7E wigstA T wHE-
£ 2% SDS(sodium dodecyl sulfate), 20% glycerol 2 0.05% bromophenol blueE *3sl= k3

FAN 5uE FH7lsle] eSS FAA7]2 o] TBE running buffer(60mM Tris base, 50mM
boric acid, 25mM EDTA)o A7]9 %S 3 & agarose gelS 0.5ug/mle] ethidium bromide- o
A AN EEE A Zpe] d kel A AR S A QLT

o

A}. Chicken chorioallantoic membrane (CAM) assay

Chans e WX & o]&3te] CAM assays AASATh FAHATES 37T 90%S FE9 x79
L 39Ael A& air sacFolA &FNIS 3-5 mMAE HWold F APFS
Hodow e o wdd oA gttt 104ujol A CAMe] @49 As &
el & <kAfe} bFGEF (100 ng/egg)E =%3ste] 2@ thermanox disk (Nunc, Naperville, IL)E
CAMSIoll =2 2-343F o wigetaih vl b5 5 ARIS Aol 7[Ed A A2 FAE

Z}. Measurement of tumor growth and lung metastasis in LLC-bearing mice
AEE 5X107/cells(1004L) mice®] flankF$loll o123 F Bio-QE ZATFoati 39¢ a3

A tumor®] A7|E FA vt ddol AFL 219 Fo FAE AEF3dhe] Fol dold T
3]
-

THSE counting S AT wwste] kAol @ FU At

=

o

A H] &

7}, BA A

ZA1A o4& Duncan’s multiple rage test24 AR A o0 p<0.05d W SAH o2 79
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2) AR, ASEE B ALFAAte] A

+317] 7 @ A @77 Fol| polycarbonate 7o) A (26x42x18cm, ™ % 7] A A &) o]

A5 ST ARS Al
ol

WA A2 (57] 5

3) AR % g5

D FoAd= 4T
2) Tz 9 Foy7|zk 14 18], F 73] 90Uz Tkt
3) F ol W RNLA®W#AS (F)o] Aled Nsrdx (£7] & e DE Axste] 24 F
Adede] sxdd AdstA AT AdES wgete] ARE e F AaAdH A
ot
4) + 74

= AENE, TEHE B FodE 71UT tage =T

wel DE

3 AR wFstel ARE A

4 5 AEE
O I~ 1 2~
SFE AT

of HgtstAl AEEE

A A A A 2

= = =24 E2Hs

Male 10 CMA1 - 5

< = CMB1 = 5
SHHER e
Female 10 CFB1 - 5

LMA1 - 5

NEY =0T Male 10 LMAT - 5
(AF20.001%(w/w)) LFA1 = 5
Female 10 LEB1 - 5

MMA1 - 5

ZAEY SOT Male 10 MMB1 - 5
(AF20.01%(w/w)) MFA1 - 5
Female 10 MEB1 — 5

HMA1 = 5

NEY S0 Male 10 HMB1 - 5
(AF20.1%(w/w)) HFA1 - 5
Female 10 HEBY - 5

NEARE 2AR A} gelshel Ame] W3 01%9] WEALEE A

ngFe AP, FhET e Waha

AgFor

B
il



3) g L RAAE

(5) A&

1 A3
FolAHd 7zt w25 Ay 729 o 28 o FoAe AR F 73] 90U FoAst
ATt
2) HEFE
O 9 #Z 0 AF 71 Sl 1Y 13 AA st dFHHE dul gt T
(anorexia, salivation, diarrhea, polyuria, anuria, fecal change 5)9 I A= 52 7]&3}
At
@ Ats AAF SA  AISEAER oY AEFSE FANA F 1373 F 23] SA 5
=3
@ =7 AAF F4  AASAAEE g IEFS FANAl F 1353 F 13 FAHSA
=3
@ AT 4 1 BE s= diste] FAMA A, FANA &, AFZEAA] vwijF 23] FA
skt
©® =44 AE7IE F FAAE 2 o d bukg A o] sEl diste] 13] Axd & 1
et o = 2 NS #Ee w, SA =3RS AEA (AmesAtol

N-multistix)& AF&3}o] pH, gravity, nitrite, protein, ketone body, urobilinogen, bilirubin,

glucose 2 occult bloodS =743t}

otabshd Al Rol/7hE AR 7w sukede] BRo| fheke] ok W 7bAS
o8 ket AAE 13 AN
Solstd w 2F Aty A4}

Auk JAehy A= dAxF5E27] (Coulter S8803F HI, technicon, USA)E ©]-&3}o]
A4 A T2 dstd AdF+4 (RBC), FHIEF+F (WBC), slR==H
(hemoglobin), hematocrit, MCV, MCH, MCHC, platelet, A (eosinophil), &%
(neutrophil), ¥ 3} (lymphocyte), @37 (monocyte), =47 (basophil), &8 A7k
[Prothrombin time(PT), Partial thromboplastin time (PTT)]& APTT, PT reagent (B4F%
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A dE, Japan)E ol-&3to] AH HiatstArk @3 AsishA AR Fold 9 REd d
Bof diste] AF g Ao AFRE Ao 3087 WAL SFuF YAEE (3,000rpm,
30min)stel @& @Al diejM BAHAEEA 7] (Express 550% SPOCHEM™ SP-440,
ARKRAY, Japan)E ©]&3}o alaninetransaminase (ALT), aspartate transaminase
(AST), alkaline phosphatase (ALP), albumin, total bilirubin, BUN, cholesterol,
creatinine, glucose, Ca, total protein, triglyceride < =489t}

s F ® ANSA

tate] b, A (3, v, AR, FA (&), |, HekaA, da (#

2l
>,

ofr
offt
(il
=2

1AL A I F AFEZAS g#HdA Eufr] (SAKURA, Tissue-Tek VIP,vaccum
infiltration Processor)ell ¥ujélil mlo]Z &2 % (Microm, HM340E) 2.2 4-5um HAAS wE
At 24 & #Ee ).

o] Hematoxylin & Eosin 94& 4

A W

B oAFA o X o] EATZE BEAS EAAT computer program¢l SAS

rlo
A\
2
N

(Statistical Analysis System)& ©]&3le] 5EAF AAF one-way ANOVAA 23 F
RO diste] gzt 7 &3 Aboldl el p<0.052 Dunnet's

s

‘_,
-9,
)
B
A,
rir
oo‘I

t-testE® o] &3l W, AW or FEEH WHol WA WANIEE=

(Chi-square) = #74d-& 3t}
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3. 3xd =

3, 1. Column chromatography§< ©]-&3% WA H 222
522 28, 54
7 AEAR
B AN AEE ARE B gEBGA We GR MEARE 23 9 e
Apg-shel o
. A1k 7] 7]

Thin layer chtomatography= MerckA}lolA] A4++s HPTLC-Fertigplatten Kieselgel 60 F2545
AH-g-st S T
Aol AFEE ISt A Akl A g 15 Al oFS ARESATE AR A
o= UV lamp% 10% ag. H.SOZ A3t Th

UV lamp: Spectrometer(Model ENF-240C/F, spetronics corporation, USA)S A& 3}$aL
NMR spectrum- Varian Inova AS 400(Varian, USA)S A}-&3}] o).

oA

ot
of

WA E 22 RE SHEFLY B

Az AA3 WMEALAE % (Oldenlandiae diffusae Herba)el A= 2.8kgdl 80% aq. MeOHE 7}3f
of 7hg X®stHA ALolA FH 33 whEdte] FEsh 1 FEAS FY TF5H
MeOH Ext.& 436g LA, o] FE==°d TFHFT 345 7lsto] dgAr7]1 59 EtOAc %
n-BuOHE] <oz &w 233l EtOAc(lg), n-BuOH(86g) % & HIES At o F
TLCol A thFalar ek spotS Kol n-BuOHOlA &4 E4S Eosgid.
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n-BuOH # 3 & (0ODB)< silicagel column chromatography(CHCl3 : MeOH = 10 : 1 — 7 : 1

5:1—>3:1))&

l

A sle] 24709 ¥3=(0ODB1 - ODB24)& 9%th. 2 % major A

H O 3
o=

Hel
B

5] ol =

31l 9l ODB15(5g) 38 E < silica gel c.c.(CHCls : MeOH = 5 :

DE AAdte] 11719 28 &
(ODBI5-1 - ODBI5-11)& d%lal 1

% ODB15-4(163mg)& ODS c.c.(MeOH : H:O =1 : 10)&
HEE x18-3ko] 313t E 15 AUk E3k ODB15-2(287mg) &

NH> c.c(CHCl3 : MeOH = 7 : 1)=&
AAste] 31EdE 2(4lmg)S AT}

Oldenlandiae diffusae Herba(6kg)

| 80% aqg. MeOH
MeOH ext.(436g)

EtOAc/H,0O
EtOAC Fr.(51g) H,O Fr.
n-BuOH/H,0O
n—BuOH Fr.(864g) H,O Fr
silica gel c.c.
T T BRI
1 2 .. 8 9 10 11 ... 14 15 ... 18 19 20 21 22 23 24
NH, c.c. | N
| | I | I | silica gel c.c.
: o 3 4 5 6 silica gel c.c
T
1 2 3 4 5 6 7 8 9 10 11
| obS c.c
]
NH, c.c 1 2 3 4 5 6

Fig. 1. Isolation procedure of cyclohexylethanoids from the flower of Oladenlandiae diffusae
Herba.
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SIF}E 10 '"H-NMRM00 MHz, pyridine-ds, &) 7.68(1H, s, H-3), 6.31(1H, s, H-7), 5.80(1H, d,
J=5.6 Hz, H-1), 537(1H, d, J=84 Hz, H-1’) “C-NMR(100 MHz, pyridine-ds, @) 167.95(C-11),
152.30(C-3), 146.58(C-8), 129.58(C-7), 109.70(C-4), 100.47(C-1'), 97.05(C-1), 80.59(C-6),
78.36(C-5"), 77.89(C-3"), 74.26(C-2"), 70.80(C-4"), 61.94(C-6'), 59.87(C-10), 50.73(OCHs),
46.53(C-9), 44.55(C-5).

3t E 2 'H-NMR(400 MHz, pyridine-ds, &) 7.69(1H, d, J=1.1 Hz, H-3), 594(1H, br s, H-7),
567(1H, d, J=6.8 Hz, H-1), 538(1H, d, J=8 Hz, H-1"), 476(1H, d, J=15.1 Hz, H-10a), 451(1H,
dd, J=15.1, 2 Hz, H-10b), 3.32(1H, dq, /=84, 1.2 Hz, H-5), 3.01(1H, br t, J=7.6 Hz, H-9),
2.86(1H, dd, J=164, 84, H-6a), 2.15(1H, m) ""C-NMR(100 MHz, pyridine-ds &) 167.56(C-11),
152.39(C-3), 14528(C-8), 12654(C-7), 111.72(C-4), 101.06(C-1"), 97.66(C-1), 78.74(C-5"),
78.35(C-3"), TA84(C-2'), 71.35(C-4"), 6243(C-6'), 60.71(C-10), 50.93(OCHs), 46.95(C-9),
38.92(C-6), 35.48(C-5).

T TE major AES ¥35131 9= ODB11(446mg)S NH2 column chromatography

(CHCI3 : MeOH = 11 : )2 AAste] 313E 3(97.8mg)3 4(44.6mg)E AT}

33 & 3: 'H-NMR(400 MHz, CDCls &) 7.96(2H, d, /=7.6 Hz, H-2"', 6''), 6.50(1H, dd, J=7.6,
76 Hz, H-4""), 743(1H, s, H-3), 7.36(2H, dd, /=76, 7.6 Hz, H-3'', 5''), 580(1H, s, H-7),
540(1H, d, J=152 Hz, H-10a), 470(1H, d, J=7.6 Hz, H-1'), 4.60(1H, d, /=152 Hz, H-10b),
3.69(0CH3), 3.38(0CHs) “C-NMR(100 MHz, CDCl; &) 168.96(C-11), 166.50(C-7""), 152.55(C-3),
139.65(C-8), 133.36(C-4""), 130.04(C-7), 129.61(C-2'"", 6'"), 129.15(C-1""), 128.36(C-3"", 5''),
109.29(C-4), 99.92(C-1), 99.44(C-1), 81.37(C-6), 76.08(C-5', 3'), 73.09(C-2"), 68.88(C-4"),
62.65(C-6"), 61.02(C-10), 51.880CH3), 50.38(OCHs), 46.55(C-9), 45.62(C-5).

33 & 4 'H-NMR400 MHz, CDCly &) 552(1H, t, J=35 Hz, H-12), 348(1H, dd, J=10.3, 4.1
Hz, H-3), 2.66(1H, d, /=35 Hz, H-18), 1.27, 1.25, 1.08 and 1.05(each 3H, s, H-23, 27, 26, 24),
1.02(8H, d, J= 6.6 Hz, H-30), 097(3H, d, J= 63 Hz, H-29) and 091(H, s, H-25).
BC-NMR(100 MHz, CDCl; &) 176.0(C-28), 138.0(C-13), 125.8(C-12), 79.0(C-3), 55.3(C-18),
52.7(C-5), 479(C-17), 476(C-9), 42.0(C-14), 39.6(C-4), 39.1(C-8), 38.7(C-1), 37.0(C-22),
36.7(C-10), 33.0(C-7), 30.6(C-19), 30.4(C-20), 29.4(C-15), 27.3(C-21), 24.2(C-27), 23.7(C-11),
23.5(C-2), 23.4(C-30, 23), 23.3(C-16), 21.1(C-29), 18.3(C-6), 17.0(C-25, 24), 15.5(C-26)
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ODB22(3.5¢)< silica gel c.c.(CHCl3 : MeOH : H:O = 6 : 4 : N&E AA|std F3¢E 5(57Tmg)S
A3k

33E 5 'H-NMRM400 MHz, CD:OD, & 7.31(1H, d, J=12 Hz, H-3), 579(1H, s, H-7),
468(1H, d, J=76 Hz, H-1’) "“C-NMR(100 MHz, CD;OD, & 172.22(C-11), 150.39(C-3),
147.32(C-8), 129.83(C-7), 115.88(C-4), 100.26(C-1"), 99.36(C-1), 83.06(C-6), 7823(C-5"),
77.71(C-3"), 74.84(C-2"), 71.43(C-4"), 62.51(C-6"), 61.50(C-10), 48.13(C-9), 47.23(C-5)

33E  6: Amorphous powder (CHCI3-MeOH); [alD -2250 (MeOH,c1.0); UV (MeOH) *max
nm (log g): 213 (3.60); IR (Films)vmax cm-1: 3375, 2875, 1705, 1630; 1H-NMR (CDCI3, 400
MHz): & 797 (1H x 2, d, J = 7.8 Hz, H-2', 6), 749 (1H, dd,J = 76, 7.6 Hz, H-4"), 743 (1H, s,
H-3), 7.36 (1H x 2, dd,J = 7.8, 7.6 Hz, H-3", 5), 580 (1H, br s, H-7), 540 (1H, d,J = 154 Hz,
H-10a), 470 (1H, d, J = 7.6 Hz, H-1"), 467 (1H, d, J = 82 Hz, H-1), 460 (1H, d, J = 154
Hz, H-10b),450 (1H, br s, H-6), 3.69 (3H, s, OCH3), 2.83 (1H, d, J =6.8 Hz, H-5), 2.83 (1H,
dd, J = 82, 6.8 Hz, H-9); pos. FABMS m/z: 531 [M+Nal]+, HR-FABMS m/z: 531.1483
(Calculated for C24H28012Na, 531.1478).

3} 3+E7: Amorphous powder (MeOH-H20); [a]D +7.7° (MeOHDMSO,c0.6); UV (MeOH) kmax
nm (log £): 228 (3.15), 204(3.11); IR (Fimls) ¥vmax cm-1: 3369, 2919, 1716, 1643, 1548;1H-NMR
(pyridine-d5, 400 MHz): & 820 (1H x 2, d, J = 7.6Hz, H-2', 6), 7.88 (1H, s, H-3), 7.70 (1H,dd,
J =74, 74Hz, H-4), 758 (1H x 2, dd, J = 76, 74 Hz, H-3, 5), 6.04(1H, br s, H-7), 552
(1H, d, J = 7.8 Hz, H-1), 5.36 (1H, d,J = 15.8 Hz, H-10a), 5.32 (1H, d, J = 15.8 Hz, H-10b),
523 (1H, d, J = 76 Hz, H-1"), 484 (1H, d, J = 6.8, H-1""),3.61 (1H, br dd, J = 15.0, 7.2 Hz,
H-5), 3.24 (1H, dd, J =15.0, 80, H-6a), 294 (1H, dd, J = 7.8, 7.2 Hz, H-9), 253(1H, m, H-6b);
13C-NMR (pyridine-d5, 100 MHz): & 175.2(C-11), 166.8 (C-7), 1489 (C-3), 138.8 (C-8), 133.6
(C-4"), 131.2 (C-7), 130.7 (C-1"), 1299 (C-2, 6), 129.0 (C-35), 1183 (C-4), 105.0 (C-1"),100.5
(C-17), 97.7 (C-1),77.7 (C-5"), 77.3 (C-3"), 745 (C-27"), 73.9 (C-37), 72.0 (C-27), 71.5 (C-47),
69.4 (C-67), 69.0 (C-4"), 66.4 (C-57),63.9 (C-10), 47.2 (C-9), 40.0 (C-6), 37.4 (C-5); pos.
FABMS m/z: 611[M+H]+, HR-FABMS m/z: 611.1980(Calculated for C28H35015, 611.1976).

3}3HE8; Amorphous powder (MeOH-H20); [a]D +22.70 (MeOH,c0.6); UV (MeOH) imax nm
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(log £): 201.5 (3.80), 239.1(4.00); IR (Films) wmax cm-1: 3368, 2927, 1737, 1634, 1371;

1H-NMR (CD30D, 400 MHz): & 7.62 (1H, s, H-3), 6.01(1H, br s, H-7), 5.05 (1H, d, J = 8.0
Hz, H-1), 493 (1H, d,J = 154 Hz, H-10a), 4.82 (1H, br s, H-6), 480 (1H, d, J =15.4 Hz,
H-10b), 4.72 (1H, d, J = 7.6 Hz, H-1"), 3.01 (1Hbr dd, J = 80, 6.4 Hz, H-5), 262 (1H, dd, J =
8.0, 8.0 Hz,H-9), 2.08 (3H, s, Ac-Me); 13C-NMR (CD30D, 100 MHz) @172.4 (CO-AcO), 171.2
(C-11), 154.8 (C-3), 145.8 (C-8),131.8 (C-7), 108.3 (C-4), 101.1 (C-1), 100.5 (C-1"), 785(C-5),
778 (C-3), 75.4 (C-6), 749 (C-2), 715 (C-4),63.8 (C-10), 62.9 (C-6"), 46.3 (C-9), 426 (C-H),
20.8 (Ac-Me); pos. FABMS m/z: 433 [M+H]+, HR-FABMS m/z:433.1350 (Calculated for
C18H25012, 433.1346).

3}3HE9: Amorphous powder (MeOH-pyridine); [a]D +4.13° (MeOH,c0.6); UV (MeOH) imax nm
(log E): 202.0 (3.70), 233.0(3.80); IR (Films) ¥max cm-1: 3340, 2921, 1730, 1645, 1557, 1404,
1H-NMR (D20, 400 MHz): & 7.49 (1H, s, H-3), 5.99(1H, br s, H-7), 491 (1H, d, J = 8.0 Hz,
H-1), 482 (1H, brs, H-6), 480 (1H, d, J = 84 Hz, H-1"), 441 (1H, d, J =154 Hz, H-10a), 4.23
(1H, d, J = 154 Hz, H-10b), 3.05(1H, br dd, J = 8.0, 6.4 Hz, H-5), 259 (1H, dd, J = 8.0,8.0Hz,
H-9); 13C-NMR (D20, 100 MHz) & 1735 (C-11), 152.8(C-3), 149.4 (C-8), 1288 (C-7), 110.0
(C-4), 1005 (C-1),99.1 (C-1"), 76.3 (C-5), 75.9 (C-3"), 745 (C-6), 73.0 (C-2), 69.7 (C-4), 60.8
(C-6"), 60.4 (C-10), 44.7 (C-9), 41.4(C-5); pos. FABMS m/z: 391 (M+H+), HR-FABMS
m/z:391.1245 (Calculated for C16H23011, 391.1240).
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3,2. A 1 A% HAE : NN WAz A2 2§
7b. Bio-Q¢] ®f
S e EE FHoRG Wxdy NaA Bo-QE  Balb/C miceE A3t

o
Bio-Q= 50, 100 mg/kg ¥E2 AT-Fo] 35 8UA SRBCE 1x W Wk$-& Al7]ar thA] 7
2

B ATRAE ANE e

-
e
e

e

4. 4

2 AM2-3¥ Sheep Red Blood Cell(SRBC)E gl 2] (Korea Media Co.)ZF-E T35}
AHE3FATE SRBCE= PBSE 7heto]l A4 =2 A Y 34 sto] Abgatn, 4ToA HES,

HE 1FY olue] A AL,
fe:]
=

Z. Add FHAukg(Delayed Type Hypersensitivity)

2 A3 Burgol =4S Mitsuoka 59 Wolwel 12 WA 7l 49 o 4X10° cells/mlZ
02mlE 552 ZHIYo| FAste] 23 WY AlA SASAY. T

0
ALA A FAFSE 24X THAf o] =2 =R 7 A (Footpad swelling reaction)S A 83tath SHREA

.

+ Mitutoyo engineer’s micrometer(No. 2052-08, Mitutoyo, MFG. Co. Tokyo, Japan)E A}-&3}<]
F¢S53A52 FAE 0.0lmm7HA] S35t JZ9-532 FA9 HolE ALSAT FFSIE A

L= oS ZAoue %2 T AEE T

£an

% increase, ={(T21 - To)/To) x 100
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o A8 R EHEY

AAYHAR LA B F AHE ether= vHASe] 1818 FAIE AFNA o 1mle
JAS FH3E T 5ml plastic tube(falcon, oxford, CA., US.A)ol &7 1A 7S AL w3
gk 2 2,000rpm, 4TolA 303 A st A5 A& ependorf tubeo] &71th o] EH&

$HaTe ZH Mg

e
a2
m i
-4

56 Col A 30 %<t ¥ =3} (inactivation)A 71 & A 3&d 47}

] 84S sigmaZHE Y5

N

st Ad78d 47t 42 B A (complement)® AHEE B

H] % 3} (inactivation) 3F% &< AE|2 ALE359u).
i A48T SR &7 54

HorA " o 3t 2FHA7Hhemagglutinin titer) & &3 317] 9ste] WIS FLAZl AFH 9
&

[e]
X
Aol Ade S FElste] A2 S 56TolA 30Es<t vl EsAZ e, 96 well

i

microtitration plate®] 2+ wellell PBS buffer(pH 7.2)% 2¥W] % serial dilutiondF 343k &3 50ulell
2% WAFAIF BFAS 5001y 7tete] & &3k v 37T, 5%, CO» incubatortholl A 1A]7F 5

?_
1% F AATLYAYEE BASFGO, 48T $PL ok B AnIANWFE S

B>

AFA ol gk &8 &7Hhemolysin titer) & 437 918t WS A2 B A%
A AP FHS EEdte] LS FHES 56ToAA 305t HEsAZ v, 96 well]
microtitration plate®] Z wellol PBS buffer(pH 7.2)% 2¥] % serial dilutiond 343 &3 25ul
of, BAl=M v} 3|3 E719 dAS 25ul¥ 7FE F, 05% WEAE T FH A4S 50ul® 7k
2 &3 v 37T, 5%, CO; incubatort]ol| Al 1A17F #-x] gk & AYA 7 ks &85 o

o7t BHe AnANu5E §P2tE S
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AT

3, 3. A 2 AF FAE: FUA ASALE 2] & a o] 3
b, AExEgF 2 uf g
Ado] Ag"d = A549(human lung adenoma)o|th. A EFE= %< FBS7F &4
RPMI-164081 A & AF-&3Fo] vl &3 th
3 lysis buffer( 20 mM Tris—Hcl(pHS8.0), 1
35 icedl A 20% WA T,
#3}e] 20 mg/ml proteinase K& 50

1}. DNA fragmentation
EDTA(pH8.0), 0.2 % Triton X-100) 450 plE Y i pipetting<
A F A5HEs F
gt} 2 volume 100% EtoH, 1/10 wolume 3M sodium acetateE
12000g 4Col A 1557+ A& E 3
HE&- gk

Bio-QE A g3t celle +743}e] PBSZE A
(0]
1%
CollA] 10%3F washingS 2W

13000g 4Col A 1587+ A &2 3o},
ohte 3

35 —70ColA 2417 WA B S
12000g 4

pE 93, 50Tl A overnight
Y31 inverting 10H A=
H AEdS Hea 70% EtoH 1mlE ¥
pelletS dry3t 3 RNase(10 mg/ml) 20 plo} Ei S5/ 180 wlE WHEo{A DNA 30 ul® 4
tapping 3l A =213 37C 308 ¢t incunationdtF 1.5% agarose gel o loading 3+t
o Al EF7] A
Bio-QZ A g3 cells 73t PBSE A3 & 75% cold ethanol 20C ol A 1A 7ko]
A AR AA RS A AS AAs PBSE A As T PBS 100 wl ol cellS F-3
% RNase A (20 mg/ml 10 ulE A gt 37ColA 30%7+ A3t PI( 50 pg/ml) 400 plS
A7FehE A2 oA 3083 WA T FACSZ 243k}
2}. Western blot ( Caspase & PARP %d)
Bio-QZ AH#3 celle 78] PBSE A& 100ul lysis buffer(50mM Tris-HCl
pH7.4,150mM NaCl, 10% Triton X-100, 0.1%6SDS, 1mM EDTA, protease inhibitor cocktail)&
Ao A 3087 WA FF & 12000rpm, 4Tl A 2087 A Bt} A=) dhilE s

Bl [e]
= ]’ O’]__‘
4;



Bio-Rad DC protein assay kit IE o] &3}o] A3 & 20ug o Wz 4XSDS sample buffer
oF &3F3slo] 53 EBRIth Aol A 5 Al A YRt 4-12% SDS-polyacrylamide
gelsoll A Z7]d &3t} o]F 300mA°lA 2A)17+&E<E nitrocellulose membrane®l| transferdht}.
Transfer®¥ membranes 0.1% Tween 209} 5% skim milk7} 328 TBS buffer® 224l 34]
ZF blockingAl 71 ¥ mouse anti-human caspase—3, mouse anti-human PARPE 0.1% Tween 209}
3% skim milk7} £3Fe TBS bufferel] 2]413to] 4T overnigt® 2 WA 71t} 0.1% Tween 20°]
¥3tEl TBS buffer® 108-37F 43] Alx % 1:20000.%2 3|43+ goat anti-rabbit IgG Hoseradish
peroxidase conjugated secondary antibodyE A-ZolA 2A]7F&<t wESAIZITEH 0.1% Tween20°]
X35 TBS buffer2 1057 44 A& 3 & ECL western blotting detection kit® WA A]713

X-ray filmsol =ZA]#A &<l
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3, 4. 4 HAH

EAZ/L-RNLAH 3 3H(F)

S S

3
L5

g ol &

Bio-Q

7MARAE

il

shelct

oF AHg

atol AHg3tel

ol A <

FEF

shop

&

_10;;0

oFa] A 2

2).

F7he] F2an
4 40g, 23] 40g, T 40g, 2FeF 40g, W

=, ©

ARok
w1, T

’ ]:O;Lq:la
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X
o

ul
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i

i;:ll

o)

ob7he] T AL 100g 4

YAk 717
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o)
=

= Eyela N-2-A] (A o]

Rotary Vacuum Evaporator

FaTh o

S

WATste 71718 AL

L.
o

Water bath

A

KX
=

MilliporeAF2] Water purification system

A9

=
=

DR 1204

o) 5 7} 5t

1
.

pul
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A AL

It

A
=

s 1A
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A2d AdT=8 23

1. 1A9 =

L 1AL AY 3AR: 9 Edz d9x2d 28 A+

7}, A48 HHukS(Delayed Type Hypersensitivity)

WFAZE FHoll FAFsEe] of7]e F-Fo] oM 0.109+0.035= el =4t
WAL 27F w5 oJE4 0= 0.144+0.055, 0.147+0.041% RF FoAUA F7FsEA AT =4k
WAL 2 op AW AL 2 Bl A = 2w dAtel7t iy T RG olste] FAE
LR T

Table. 1.Effects of Oldenlandia Diffusae Herba on deiayed type hypersensitivity response to
SRBC in BALB/C Mice

Group No. of animals Footpad
Sweeling(mm)
Control 10 0.109£0.035ab*
K25 10 0.079%£0.042b*
K50 10 0.085%+0.034b*
KR25 10 0.099+0.036b*
KR50 10 0.103£0.028b*
C25 10 0.144+£0.055a*
C50 10 0.147£0.041a*
* p<0.05
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Table. 2.Effects Oldenlandiae Herba and Oldenlandiae Herba cortex on hemagglutinin titer
of response of SRBC in BALB/C Mice

Group No. of animals Hemagglutin
(log?2 titer)
Control 6 8.3£0.52
K25 6 8.210.45
K50 6 7.840.41
KR25 6 8%0.0
KR50 6 8.210.45
C25 6 8.3£0.52
C50 6 8.2%£0.45

Mean * Standard Error
(Ki =4F #igiabdzx, KR =48 #siatdzx B G 54 9wz, 25
25mg/mouse, 50:50mg/mouse)

APA 2T Aol glol 4BT SN2 N F999 Eaph wolA Lk,

EEEIEE PO NI
Table. 3 . Effects Oldenlandiae Herba and Oldenlandiae Herba cortex on hemolysin of
response of SRBC in BALB/C Mice

Group No. of animals Hemolysin
(log?2 titer)

Control 6 8.81£0.41
K25 6 9.4+1.14

K50 6 8.5+0.55

KR25 6 8.8+0.41
KR50 6 8.8+0.45
C25 6 8.8+0.41

C50 6 8.8+0.45

Mean * Standard Error
(Ki =4F 9giabdzx KR =48 #isiapdx B G 548 #Wsapdx, 25
25mg/mouse, 50:50mg/mouse)

AAA I} ot 2ol flo] AP §HaTtels F2Q &E3rF BolA] skt
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Table. 4.Effects of oldenlandiae diffusa Herba on spleen weight of response in BALB/C mice.
d: Mean = standard error, P wvalue: Statistically significant value compared with control

data.(x; P<0.05, #*; P<0.01)

No. of Dosage Spleen weight| Total spleen cells
Group
animals | (mg/animal) (g/animal) (x10"/ml/mouse)
Normal 10 0 0.1441 2.82 + 0.2°
Control 10 0 0.1443 279 + 0.18
Korea 9 25 0.1688 2.82 + 0.11°
Korea 9 50 0.1701 3.02 £ 0.03"
Korea, Roots 10 25 0.1642 2.88 + 0.09"
Korea, Roots 8 50 0.1714 3.01 £ 0.11™
China 10 25 0.1566 2.8 £ 012"
China 10 50 0.1685 2.82 + 0.08
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"}, Rosette forming cell assay

Rosette forming cell assay oA & thZFto] 58 + 556 ¢ © H]s&] =4t A%, 34 ey =
T T AxE BRI 53] F=4E Bl 50mg/moused FoIdt A§- 802 = 5522 7Y &
- 6

‘ﬂ]'%‘ E—M .8
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¢} 572 + 578 o HRwHEY g =AY B FXE Bt

Table. 5. Effects of oldenlandiae diffusa Herba on appearance of Rosette Forming Cells
response in BALB/C mice. d: Mean * standard error, P value: Statistically significant value

compared with control data.

No. of Dosage 10°RFC/10°
Group P-value

animals | (mg/animal) spleen cells

Normal 10 0 52 + 1.2

Control 10 0 58 + 5.56
Korea 9 25 72.3 £ 3.32 < 0.01
Korea 9 50 75.2 + 4.45 < 0.01
Korea, Roots 10 25 765 £ 3.68 < 0.01
Korea, Roots 8 50 80.2 + 552 < 0.01
China 10 25 635 * 6.25 < 0.01
China 10 50 572 + 578 < 0.01
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v}, PFC assay

%

PFC assaydl A= vla7FA| 2 oAk Ba] o2t dxo] o2 fo3 Axs Heorn 53
Skt Bale]l e xR Hls] 1.89el 717k plaque forming cellS ®o] 7Fd S34AE

LHER A

Table. 6. Effects of oldenlandiae diffusa Herba on appearance of Plaque Forming Cells
response in BALB/C mice. d: Mean * standard error, P value: Statistically significant value

compared with control data.

No. of Dosage 10°RFC/10°
Group P-value

animals | (mg/animal) spleen cells

Normal 10 0 138 + 22.3¢

Control 10 0 1424 + 31.2
Korea 9 25 2115 + 30.2 < 0.05
Korea 9 50 221.3 + 284 < 0.05
Korea, Roots 10 25 236.2 £ 219 < 0.05
Korea, Roots 8 50 2576 £ 23.2 < 0.05
China 10 25 156.3 = 21.8 < 0.05
China 10 50 1478 + 182 < 0.05
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A}. carbon clearance assay

s
&
H]
2
L
P
il
2
fo
_0|L
K
i
4
Ho
o
&
i)
5
Ll
f
32
o
H
ot
H]
2
4=

carbon clearance 2] 7$-°l
glo] Ao Fxdd #AGle B9 o 10~15% 9] Phagocyte index
K ¢ 4% 0012 + 0.002 oA 0.015 + 0.004 = o4 JA F7tetd e s=4t dx%E 10~15
9] Phagocyte index K 7} 0.009 + 0.003 o4 0.016 + 0.0022.2 Z7}ste] 714 =2 S71ES

Yehdet. =34 A %= %7]) Phagoeyte index K#he #9994 UA =7kt oy 10~1589
Phagocyte index Kgte tZTHth Yol 842 gle 2oz Bl

o
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Table. 7. Effects of oldenlandiae diffusa Herba on Phagocytic index K of response in BALB/C
mice. d: Mean * standard error, P value: Statistically significant value compared with control

data. (x; P<0.05, **x; P<0.01)

Group No. of Dosage Phagocyte index K
animals | (mg/animal) Ks-10 Ks 15
Normal 10 0 0.016 = 0.002° 0.005 + 0.006
Control 10 0 0.016 + 0.003 0.008 + 0.004
Korea 9 25 0.018 £ 0.002s: 0.009 £ 0.003%:
Korea 9 50 0.022 £ 0.001= 0.016 + 0.002x
Korea, Roots 10 25 0.023 + 0.003= 0.012 + 0.002#:
Korea, Roots 8 50 0.023 £ 0.001: 0.015 £ 0.004x
China 10 25 0.021 = 0.004x 0.012 + 0.003x
China 10 50 0.027 = 0.003%: 0.013 = 0.005%
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o}. Proliferation assay

Proliferation assayS A 33 A3} =i AXx 25mg/mouse & A% 400ug/ml o v Aol A 126%
9] proliferation =7} & 7|23 21 200pug/mle] B = A& positive control BT} wgkom 50
AEgEs YRR oy 128% ol SUFskAl= fskrt. a4t

Balo] 49 25mg/mouse, 50mg/mouse =¥+ 77t

ng/mouse & S HFEI Zr)E=

o[}J

7batd o™ E3] 50mg/mouse ) A% 400ug
/ml ¢ Aol A 160% ol S7tetel 7Hd A dS dFetdh =4t 29 A9 25mg
/mouse ¥ WERTY HAA o] HEEE F£FEo|AdoW 50mg/mouses] A-$+E 938 proliferation©]
Ag Bastes Ao Yelgd ol Foal Az 54 ujiel Ao AyzZdAr. AWE o

5 79 Img/mouse H.t}E Smg/mouse 9 proliferation E37} gnjfTls £ ZAo =z YEston

PR —
FTEH 7SS Img/mouse 7} E3H o2 YERETH Huvee cell 9 assay 23+ 300pg/ml &
At E T A 118% S7Fst= Ao ® UENE AT positive control Btf v F7ME&E 93 2

HE Hold LIt AHH-E monocytic cellodl A= &2 o)A X9t epithelial cellol] A= & 37 o]

160

S g
5 Positive control .5
& & "
s K Positive control
s s
o o
80 Korean group 25mg/mi o0 —=— Korean roots group 25mg/ml
—&— Korean group 50mg/ml —#— Korean roots group 50mg/m|
Normal group Normal group
60 4 —&— Control group . 60 4 ~—#&— Control group .
@ Callus Group Negative control o Callus Negative control
— — Positive control — — Positive control
%0 . . Negative control 20 . . Negative-gontrot
100 200 400 100 200 400
Concentration (ug/ml) Concentration (pg/ml)
160 200
—4— Control group
180 Prescription 1mg group
—=— Prescription 5mg gmup
160 4 —— Huvgc group
— — Positive cgntrol
. — 140 Negative control
S g
5 o Iy e o Positive control
= Positive control &
£ S 100+
° S
T g —®— China group 25mg/mi & 80
—=— China group 50mg/ml
normal group 60 4
60 J —4— control group Negative control
—@— callus group Negative control 40
— — Positive control
40 Negative control 20 . T T T T
T T T
100 200 400 0 200 400 600 800 1000 1200
Concentration (ug/ml) Concentration (ig/ml)

Fig. 1. Effects of oldenlandiae diffusa Herba or prescription on proliferation of murine

sleencytes and huvec cells.
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A}, ELISA assay

ELISA assay9] titration< 1= 2 x¥<] 0.001 w|rke] gkwh M slo] 57
%9 A% TNF-o & 200% A% F7lste sow yewt $5 A2 FX== 25mg/mouse?
TNF-o #a3e] =gshs Alzko]l 8A13k2ld] HI8 S0mg/mouse o] 74 4A1ketel] =2 girhe

Zolt}, oA o & TNF-a activityd 4 & vdAoz g4ol= AL 44T 4 de=d o=

il
iv)
i
:Jd
of
Al
2
2

i

proliferation assay 2 ¥}ol| A9} o] 932 50mg/mouse ¢ 4% proliferation ©] 232 A ¥ +=
Aok dAsta ot =Ak Az o wmol Myt 84 el 7MY wE activityE Eolv7l
AstA sk FAE Bola glow gk HElo] Agol= activityZb Ao vEUA &AL
2b Az ®ElE TNF-a activityE JASAY TNF-a 744 =98t o

AE AL £ u 3
H AZE AdgozZHN inflammations AT = Q= oz AAHAY. IL-69 A= wpzrt

AZ FHW Az A 260% o4 WA B whd dI:A A2 A4 P 400%

o] F7Fsto 24 interleukin HF-g-o FIFS 7| X3 A= A2 YElSTE E3 interleukin-6 <

AF Tt Az, daab Az, @At B ] Fio] Adagle] 200% viwre R FUHHTE
Faa Ak E R 12), 350% o4 HAS FAFH@IA Az U wa)) & no] FEe fo
gL HolA kil At

i p—— 25mg group A R — O T e~ Ghina 2omg grow

—&— Korea 50mg group 2 Gy —e— China 50mg group

a0 |+ Conoloroup 0 group g |+ Comoigrun
°;§ 300 / \\}\\\ % 300 § 300
g / . ~ ] 3
*-EL 200 // Hx,,,,,r{—f,,,F *é 200 é 200 4

100 %///% 100 100 o

0 0 0

Time (h) Time (h) Time (h)

—&— Korea 25mg group —— Korea roots 25mg group —e— China 25mg group

400 | —@— Korea 50mg group P 400 | —®— Korea roots 50mg group 4004 —®— China 50mg group

—4— Control group _— —— Control group —4— Control group
- -

& 80 30 I 300
B > =
] 5 £
g s £
£ © g
© 4 ©
2 200 e —* = 200 S 20

100 100 100

4 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Time (h) Time (h) Time (h)
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Z}. Flow cytometry

Ae- sEe Agle] CD8 (PE) <] Hl&©] 324% o] =
D3/CD4 (FITC) ¢ H&¢] 655% °|dom 7k A&

E313t= 7 CD3 (mature), CD4 (helper) ¥
CD8 (cytotoxic) o]t} gh=r4l A xe} Bale] 49 CD3¢ CD4/CD8 ¢ #3tE Fx13t7]& A uk
FAb = CD49] 2ago] YA =A% 1 major histocompatibility complex (MHC) class I
type2] macrophage, B cells & A9 YElUA &1 Ry 2
A3 CD3/CD4/CD8= 3tete= H&2 oA glo] sk oEahA &

Flowcytometry 2] 23} F2F A %9
A3l k=l Az Sl Bl A e

2 = At murine cell o] A WHA =

@

R

flowcytometry &4

Balshe JEoh W sshe B A CDSl W&ol FEAF Az Wl CDI/CD4S] BHE
of o T3S THAsA.
Samples Dasage CD3 / CD19 CD4 / CD8 Mac / NK
(mg/mouse) (FLH1/FLH2) (FLH1/FLHZ2) (FLH1/FLH2)
Normal 0 5.2+0.1/0.8+0.1 4.8+0.1/1.8%0.1 2.2%0.1/0.5+0.2
Control 0 7.9+0.3/1.1£0.1 6.1+0.2/1.3£0.1 1.9+0.2/0.3+0.1
Kores 25 51.2+0.1/11.2+0.1 | 48.9%0.3/21.3+0.3 5.8+0.1/1.8+0.1
50 60.2+0.1/12.2+0.3 | 58.1%0.3/22.2+0.3 4.8+0.3/2.8+0.2
25 58.8+0.1/9.8+0.2 | 55.7+0.1/21.5+0.2 3.9+0.2/1.4+0.2
Korea, Roots
50 65.5+0.1/12.2+0.3 | 64.2%0.1/25.6+0.2 5.2+0.2/2.8+0.1
China 25 41.2+0.1/13.2+0.1 | 45.2%0.1/30.2+0.3 5.2%0.1/2.2+0.3
50 35.5+0.1/13.8+0.2 | 48.4+0.1/32.4+0.1 6.5+0.1/1.6=0.1
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7. TPAZ E3AIZl U937 cell linedlA] WMSALH 2 Qg inflammationd] #o 3=

cytokine?l IL-1p9 ¢d=A

GAPDH

1 2 3 4 5 6 7 8 9 10
b
Fig. 2. Effect of Korea, china and Korea root of Oldenlandia diffusa WIILLD on the expression
of IL-1ff mRNA in U937 cells. TPA induced IL-1f production in U937 cells. (lane 1: Control,
lane 2: =W4F 100 pg/ml, lane 3: =rWi4F 200 pg/ml, lane 4: =-4F 400 pg/ml, lane 50 =4k
100 pg/ml, lane 6: =4k 200 pg/ml, lane 7: =4k 400 pg/ml, lane 8 = U4k #2] 100 pg/ml,
lane 9: =WAF B2 200 pe/ml, lane 10: WA B8] 400 pg/ml)

Inflammation®l]l #HolsdlE= IL-109] cytokined W& AAS B Ax Ak 100 pg/mlol A&
IL-1fe] 3o #ads &2 & 4 e, T2 100 pg/ml 1A 400 pg/ml7FA] 25
IL-12] 23o] #ards 2 & AR A BE= 200 pg/ml¥ 400 pg/mlol A IL-1E<]

A~
T
ol AAEE HU T F AUk
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L2 A 2 AF A BAE Y FHEH BF AT

7h AEEAR SA

120
100 A
£ 80
=
8
s
—
s)
X 60
1C/50
40 - —&— China
—O— Korea
—w— root(Korea)
........ |C/50
20 T T T T T T
cont 25 ug 50 100 200 400

concentration (ug/ml)

Fig. 1. Cytotoxicity of China, Korea and Korea root from Oldenlandia diffusa WILLD. on

HT1080
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4. AT 2RAA 53

WAL 2 o] QbAE BAAR gHE FASIA AN, T4 WA E 2 A et E = AR
SPALAE 2 o] Balo A= 20-40%9] F-AAX EHE Hols WhH FAM AL % 9] callus 400ug/ml
o] FEAA 60%S] FAAA s HAT

100
I Oug/ml
[ 100ug/ml
[ 200ug/ml
80 1 B 400ug/ml
5
£ 60 -
2
=
£
[T
O 40
R
) i j
0
qulus

Fig. 2. Inhibitory effects of Oldenlandiae Herba on the adhesion of HT1080 into gelatin
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t}. Tube formation

ot

HUVECS ©]&3F Tube Formation assayollA] positive controloll A& tube & A 4=7} 2270 ¢l d]
ke U X ZE WSAEd 2 A= tubed Aol HA ZdaS &

A, F-eE Abo] Qo] RE wmollAM du iy Al e E3tel oF dadde A

rO

e

g
%2
2
£

[

v

(1

u

Fig.3 . Tube Formation assay of Oldenlandia Diffusae Herba
K(gt=r4h), KR(gH=4HEE]), C(5=4h), Ca(=4t Callus)
100(100ug/ml), 200(200ug/ml), 400(400ug/ml)



g Tt AEALEdxe Az, B T ULz FFEYEH

WAl 2 il FEal, ulalk Bele] gdSEAa F gl d¥oew AE 9 v s

2% uPA, MMP2, 1719 9JA112kQl TIMP29] mRNAZ &S Hokth wulib dxe AE 9
714 Fal a4l MMP2e] & e] 200 pg/ml ol A FE 400 pg/ml 744 Hdo] gargS g9l 3
ROt uPASH TIMP2¢] Hdol= ®st7E glidth T54F dxe Alxe 74 a9 MMP2
o] oA 2¢1 TIMP29] o] 100 ug/ml oI AFE 400 pg/ml 744 FEo|EH o7 o] =

A8 oF 2= 99Tk ek uPAS MMP29] wdo] W37l gloe deold 2= golth Al
R AE 9 /ARAEL F ) uPAS] F@olcontrole] HE) HaBe AT 5 AN
o ma TIMP2e| dtdlo] Z718tSs <o 4= 99t}
SHA A= 22 Az ) A g
1 2 3 4 1 2 3 4 1 9 3 4

e — ]
MMP2 = = i

Fig. 4. Effect of Korea, china and Korea root of Oldenlandia diffusa WIILLD on the expression
of uPA, TIMP2 and MMP2 mRNA in HT1080 cells by RT-PCR analysis. (lane 1:Control, lane
2: 100 pg/ml, lane 3: 200 pg/ml, lane 4: 400 pg/ml)
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u}l. DNA Topoisomerase I assay

DNAZ®] synthesisoll 288 3to] Axel T8 AAE £5S 7HAL =AY oI55 g3
22+ DNA Topoisomerase I assayS 233 A3} Fig. oA Revkel o] DNATHS A gk A

S supercoiled forme®E UEEom DNAO Topo-I& A @3 EzTE relaxed formo =

Aes vk, WsAbd 2 Uit T2k, STllA el Topo-19] &4 S AlsHA X3 Ao

et

Hol DNA synthesisell & #olstA] = Aoz g2l T AAT

Fig. 5 Korea china and Korea root of Oldenlandia diffusa WIILLD inhibit DNA Topoisomerase
I.( lane 1: DNA only, lane 2:.DNA+TOPO I, lane 3: =4t 100 pg/ml, lane 4: =4k 200 p
g/ml, lane 5: =4t 400 pg/ml, lane 6: T =4F 100 pg/ml, lane 7: S =4F 200 pg/ml, lane 8: 400
pg/ml, lane 9: = WA+ 2] 100 pg/ml, lane 10: =WAF 2] 200 pg/ml, lane 11: =WjAF g
400 pg/ml)
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Hh. S-180°] ] @ AF S AEH Y HAE &£F

S-180 o] o]Al® AF wab g FHAF WSAIE X E TUT AT TS & AFSUHE A5
Ful, EEetow 2d AF Frhe dxTodAdE 4F o4 F 8dd F43 =

B EQu Fit AELFAAN tizate MSTE 83H, FH4F Maiadx A% 25mg, 50mgell A

A
zkzy 106H, 11202 Tx4F WA 2 A% 25mg, 50mg+ 247 12H 183H, =4k #3hA}

S|
=

B

Mo 25mg, 50mg®] %= ZFzZrel A 10.1H, 14.2H 2 et} (Table 1., Fig. 6.)

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

Group No. of animals| MST(day) T/C %
Control 7 8.3 100
K25 7 10.6 127.7
K50 7 11.2 134.9
C25 7 11.5 138.5
C50 7 18.25 219.9
KR25 7 10.6 127.7
KR50 7 14.2 171
8
e eeeeo
|
61 '

No. of animals
N
[

o] ——B—— K50 o .
—_ c25
— & — C50 |
. KR25 [
KR50
0 T T bS8 80—
0 5 10 15 20 25
days

Fig.6 . Effect of Oldenlandiae Herba on the survival of sarcoma 180 tumor bearing mice.(K:
Ak WAl 2 KR: =44 M3kabd 2 8] C S apah WEiabAd %) 25 25mg/mouse,

50:50mg/mouse)
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S-1800] o] 48 AF e AEu o] M Eapel A A GRS AT Fol @ controlin )

WAL 2 E TR RE oM T/C%7 B vdgon 1 FeldR TR 4

= =

W skAlAd 2= 50mg/mouse F oA ZF7F 219%, 171%= 7HE =A WUkt
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3, @ HAMIAELZE o] & HF 2AF R &AF 7wk A

7b Wit d x o] A E g 93 oleanolic acid A4t

T g AEES T ATAHoE B AWS oAWstAY A 55t 2o ST

T g AE Fo syl WAL 2= T A Y I (Rubiaceae)ol ol 13 A =&

Oldenlandia diffusa(Willd.) Roxb.9] Hzx=2ZA &4y}, A94E 59 &

sol Adnh ol& F717F B AVl Agted oA E 54, FE, A, A8 2
dEA e F2 Fastd, seuetel s dde] Mt 3oAlF R A

Qo FAko A zfuiEtar QtHl). Triterpenoid 33 =< oleanolic acid®} ursolic acidi=

=
%
ac
z
m{m

ol/dd A olw WA 2o EeFH o] U olE2 I BE, FHT, Y, FAIAY =X

qeAzue AP JEAnets de Ay, 844 G WA gous o
F HETAES ANT F Avk ABAZHF] FHE HEA wste] Ygo] Mean
3 =

A9 24, FA4 2% 5

Oleanolic acid’} 474 =4dolgt= Ao AAtsto] 94 AHE A& HPLCE 48
At Mo Ag3 AHOoZE= Rexchrom S5-100-ODS  column, Metasil 52 ODS
column, Capcell Pak C18 column©]™, ©] % olA Rexchrom S5-100-ODS column®] #
gl 5 o] 7} =9kt}. Photodiode array detector® oleanolic acid®] #2 UV 334& A

3 A3}, 200 nmolAd HA 9 UV F3%=7F yelwttl, o] 548 acetonitrile®} waterS

80:200. = i, %2 1.0 mL/min= ZAASth WsiAExe] dgAx FEEC]
oleanolic acid 74 ¥ =, oleanolic acid, ursolic acid®] retention time= Z+Z} 12.6%,
12.61%, 129%0lAth. WsiAbEd 2o AEAE FE2ES F4 a7t Btres 2AS gest
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A 7] Yol dEAE FEE S 7 Y EE oleanolic acidE A 7}éo]

tH(Figure 2). 3tA, M2 FZE9

Figure 1. Plantlet (a), callus (b), suspension culture (c) of Oldenlandia diffusa
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Figure 2. HPLC chromatogram of O. diffusa suspension cell extracts spiked with oleanolic acid
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Figure 3. HPLC chromatogram of O. diffusa suspension cell extracts spiked with ursolic acid

2 FE7F HXE ursolic acidE #H7Fste] #4313 th(Figure 3).

WAL 2 HAEAHE FEE9 oleanolic acidE 3 7}ste] #4319 S A $, oleanolic acid
9] retention timeQl 12.6+toll A ] =2 WAlo] Frletqith. ¢+, WAL = AGAE F
ZE° ursolic acidg FH7bete] £AAS Aol 12623 129%04 F 719 A=
7b ustah whebA WSt 2 FE A A oleanolic acid7h AAtE TR AES WiEith
dak B4 Ayl AFx AE 1 g F 041 mg? oleanolic acid’} AArE Aot oA w3}
AP Zoll gHr o] = oleanolic acidE Al EH]YFS o] &ate] ALkt Sl A5 F
&3t} Oleanolic acidg A4tst7] flsll, Witz s AEHAEE 24-D 05
mg/L, kinetin 0.1 mg/L7} ¥3d SH wjA oA =32t} Oleanolic acide] #4414 ¢
&, Rexchrom S5-100-ODS column< AF&3$F HPLCE o] &3 th. 41 A3 oleanolic

W

acid®] retention time< 12.6% ©°|% 3, 1 %2 0.41 mg/g dry weight%l t}.

,72,



2. 2AA &=

U EREETIECE R LR

—_

b1

AR AFan FUA WS Rs SR WA E BE folgel UMW, T ATk
e AL QAHA gk aet A5 AEALe] tulstel muk AHS molt A
A MRS Ay fskel Mz FHE FHS AAT A3} Zng A

Ni, Cu, As, Cd, Sb, Pb, Hg®] &&o] =it Wsiad 2ol vs) =4t Wapabd 27F 7 et

:{o
)

o
rﬂ
Q
=
=]

Jtl £3] Zn, Mn, CuZ A €3 Hg, Pb, Sh, As, Sn, Cd, Ni, Cr& d# 2E=o) &
ofyel A Fo Ax7ty Hve 3, FAbSe wirlHs 9 sEH R, A

AA el oFFEFS WA el Aol o vFdiE A HF FAHA 258 Falistrlel,
UL WS 27 bAFHS &l skl A S Bio-Q FAEY wWsAPHERE ULt
WBALAE 22 Mg et}

& sl

Table 1. The concentrations of heavy metal elements in Chinese and Korean

Oldenlandiae Herba (unit: ppm)

sample ID =L &F T4t
Elements mean Std Dev mean Std Dev
Cr 0.80 0.00 2.44 0.01
Mn 59.55 0.10 194 .19 0.73
Ni 0.97 0.00 3.92 0.06
Cu 6.43 0.14 19.56 0.05
Zn 152.24 3.31 67.77 0.15
As 0.10 0.00 0.58 0.00
Cd 0.55 0.02 2.84 0.03
Sb <0.10 1.19 0.01
Pb 1.48 0.01 498 0.03
Hg <0.10 0.36 0.00

All samples were analyzed three times and averaged(mean)
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2,1 Al 1 A% HA%: a5z Wdzd 44 A7

7}. Bio-Q9] W ZAE T4 %

H A Ee] T 2 BAE mitogen® @ 27 ConA(2 pg/ml) 2 LPS(0 pg/mD)E Bio-Q 9 3
Al sEME A st mitogeno] e We4Ee EAFE A3 ConAsh Bio-QE HIZA ] A2
3 (625, 125, 250 pg/mDolAl @5 ConAwF A 2]k tZ*o B3] T lymphocyted] 5 &3}

o freldor 9eg nel FAk

300+
=1 only Bio-Q

q B Bio-Q with ConA

E'g‘ 2004 B Bio-Q with LPS

2

!"g B B

5 100-

o

0 62.5125 250 0 625125 250 0 62,5125 250

Concentration{ pg/ml)

Fig. 1. Effect of Bio—Q on mitogen—induced proliferative activity of spleen cells
*; Statistically significant value compared with untreated control(* p<0.05, ** p<0.01,

*x% p<0.001)
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4. Bio-Q9 HHAE 3 dF &3

Bio-QE& 74zt HF+Fo] 3 Balb/c miceE 9UA H|FAS HEFsle] WA X gt 2&S HUL

3171 918l FACS #A1®o] <3 CD3, CD19, CD4, CD8, NK cell tjdt <3S 2319t

lymphoblast 4% A& AE Bio-QE 10, 50, 100 mg/kg . & 3] histogram< &4 315
CD3(Total T-cell)/CD19(Total B-celDA¥ s g A= CD3+w thExwd Hlste] 10 mg/kgoll Al

BE 2ol el T-celle Fo4UA F718S BolFon, CD192 50, 100 mg/kgol A 5-E o
Zarol Hlske] 15 ol Al S skAthH(Fig. 2). CD4(Helper T-cell)/CD8(Cytotoxic
T-celD)¥d 5 HAAANM= CDAx= el Hlgte] 50 mg/kgol A FrolAdde S7He BAFAL
M, CD8L 50, 100 mg/kgell Al Fe49dE E7H8 Hol F9om 50 mg/kgollAE 2v8 F71=
Bo =9} (Fig. 3)

NK cell A% AdoAEsE dxad vlsle] 10, 50 mg/kgol A 2919 FoAUE F71E B
FAth (Fig. 4)
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CD19

(PE)
CDI(FITC)
CD3 Teell CD18 B cell
751 - Ly _
. —— =
20 o .
e - :
E 154 e Ko o
= = .
2 1 $ &
5- o :
D- —
 1dmokg S0mgky 100moke 1Wmgky 50mghy 100 mgky
Canceniration Cancentration

Fig. 2. Effects of Bio-Q on CD3/CD19 phenotypes of spleen cells of Balb/C

*; Statistically significant value compared with untreated control(* p<0.05, ** p<0.01)
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[l T e

CD8
(PE)
CDA(FITC)
CDd helper T cell CD8 cytotoxic Tecell
M+ 20 :
m o
E 104 g 104
# &
: !
. -
0 10 mykg 50 moiky 100 mykg T 0 10mgky 50 mky 100 mgky
Concentration Concentration

Fig. 3. Effects of Bio-Q on CD4/CD8 phenotypes of spleen cells of Balb/C

*; Statistically significant value compared with untreated control(* p<0.05, ** p<0.01)
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Fig. 4. Effect of Bio-Q on NK cells in the spleens of Balb/C

*; Statistically significant value compared with untreated control(* p<0.05, ** p<0.01)
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t}. Bio-Q9 cytokine A4t

mitogen®! ConA<%} LPSe| 9 == wo} ®H] %= Cytokined INF-¥2F TNF-a, IL-6 cytokine
o] Bio-Qoll 9 sle] WML 7S e A = interlukin®] YW interferon®] A S &X13+=

A= ELISA W& ol&3te] 43t

o
ol

22
at

ConAdl #A=& W& INF-vi= &= ConA ¢ ¥ElA Bio-QE 50, 100 mg/kgll A o4 o=
INF-vo] Aol £3x9S 44 AATh(Fig. 5). LPSelA #A5& ¥& TNF-oe =22 A4
2 AJA, fre Al ke wolA Fokrh(Fig. 6). 7 LPSol 93 A=S w2 IL-6%
LPS th= izl Hlgte] 50, 100 mg/kgoll A 7uioldel foAd A= A F10E& wo] FAn

(Fig. 7).

2000 -

1000 -

10 80 100
mgfkg

IFN-y Level {ConA-stimulated, pg/ml)

Fig. 5. Effect of Bio—Q on the level of IFN-¥ in splenocytes. *;, Statistically significant
value compared with untreated control(* p<0.05, ** p<0.01,*** p<0.001)
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Fig. 6. Effect of Bio—-Q on the level of TNF-a in splenocytes.
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Fig. 7. Effect of Bio-Q on the level of IL-6 in splenocytes. *;  Statistically
significant value compared with untreated control(* p<0.05, ** p<0.01,*** p<0.001)
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2, 2. A 2 A5 HAE: YAz FFEH] BI AT

7} Bio-Q9 Al E=54 &

2 AHA in vitrool A AFHEE A549 celld} in vivool A AHEE LLC ¢ ¥ #HIFE 7HA
AE =245 Attt 244 7F Bio-QE »xdE Agsh AE=AA37 A5499 LLC cellol A

Y 250 pg/mlell Al 1000 pg/ml Bl A S0 gl AS=Z Ve

150 =
—-—- A549
— —t—— | C
)
= 100
E
[1]
=
-_ ﬁﬂ-
@
L)
D N ) N ) |}
0 250 500 750 1000 1250

Concentration{pg/ml)

Fig.1.Cytotoxic effect of Bio-Q on Ab549 and LLC cells.
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Y. Bio-Q9) A E RFAA EH

Bio-Q9] ¢Alx F2AAA E34E 0.1% gelatinell A S48t dnt, F2A42 g3el= &347F e
WA 2 Aom Uetwth ghAEe] 3o v Alxe] Vd AR T gelatin AR E oA

2
27F glov, v Aae] 7 ddd dsj= 2ol ¥ dasi.

125+

1004

-
h
']

adhesion(%)
3
']

k2
h
[l

0 250 500 1000
concentration{pg/ml)

Fig. 2. Inhibitory effects of Bio-Q on the adhesion of A549 to gelatin
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. Bio-Q¢] WA E F4°4 &3

HUVEC WA xS F24 A 3o A= Bio-Q7F 500 pg/ml¥}t 1000 pg/mlol A Edl o A2 <

= [e)
42 oAstdth BioQ: smoEdeom uddze 4 A ushIgen, Bo-Q

500ug/mlel A -8 = 10%, 1000ug/ml &%=eA 30% 52 A4S Hepdh

120 +

100

80 ~

60

Proliferation(%)

40 -

bFGF(+) bFGF(-) 250 500 1000

Concentration(ug/ml)

Fig 3. Inhibitory effect of Bio—Q on the proliferation of HUVECs

*; Statistically significant value compared with untreated control(* p<0.05, ** p<0.01,

xk% p<0,001)
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#. Bio-Q9 tube formation® A & 3}

HUVEC WAl AAdd 94 oAl astell s thzol = 443te] A3t SiM Alzso] &
stetz] A1z sk em, SAIRtel = tubes @57 A ASEAT Bio-QE A2l 7 250, 500, 1000

ug/mlol A E5F thzzatel] Blste] oA ow da g4l Axd LS B

Tube Number

- 250 S00 1000
Concentration{pgs/mil)

Fig.4 . Effect of Bio—Q on tube formation of bFGF treated HUVECs assay
A: Positive control, B: Negative control, C: Bio-Q treated 250, D:500, E: 1000 pg/ml.
*; Statistically significant value compared with untreated control(x p<0.05, **

p<0.01,*** p<0.001)
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Ul Bio-Q9] 2AR =4 F4EAY 2

O
L

JHol Aoz ME ¢ 71F 23] §49 uPA, MMP2, 139 A

Bio-Q<9] &<+&A

A2FQl TIMP29] mRNAZE S Bt Axe] 714 #3]la4Qd uPA= 500 pg/mlol A8 a4

=
5

Fofs
_Y‘_I‘

gke] 1000 pg/mloll A= tizatol Hsto] A% S gQlds Ao, MMP2olA = 500 u
[«3]

g/mlol A8 o] HAashE gl & ¢ glley, TIMP2dl = W37k il

-

uPA

MMP2

TIMP2

GAPDH

100+

Expression(%)
3
']

L =]
L

SN I nmnm

250 500 1000
uPA MMP2 TIMP2

0 2303001000 0 2505001000

Fig. 5. Effect of Bio-Q on the expression of uPA, MMP2 and TIMP2 mRNA in A549
cells. lane 1; Control, lane 2; 250, lane 3; 500, lane; 1000 pg/ml
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H}. Bio-Q¢ DNA Topoisomerase I & #| & 3}

ol

DNAZ<®] synthesisoll 288 3to] Aol T8 A

=

322 DNA Topoisomerase | assayS 2 &3k 23} Fig. oA Hinlel 7bo] DNAWHS Ak 2

1=
o

tlo

A3 QEAS o RE FeF

-

o

£}

L supercoiled formo 2 YER oW DNAC] Topo-12 83 tiZTL relaxed formo &
A=A MeArd x SulAh, a4l Fulal el Topo-19] A4S oAsHA &gk so=

- + 250 500 1000 (ug/ml)
Fig. 6. Effect of Bio—-Q on DNA topoisomerase I
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Ab Bio-Q¢f =A% & A4 JdAE T
CAM assays &%t &I dAad= dixdtod vlste] 5 10 pglegg B JAst= 235
=)

Btk tzwol e Fet 133709 Aol A4 | Wi, 5 uglegg oAM= 671 Eato] 10 n
g/egg A= 46670 Fko]l YA 50% ool FHFA oAlEAE o] FoUT

20 -

Number of vessels
—
o
¥

m-

10
rgfegq

Fig. 7. Bio—Q inhibits bFGF-induced angiogenesis in vivo. *; Statistically significant

value compared with untreated control(* p<0.05, ** p<0.01, *** p<0.001)
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°l. Bio-Q¢] vl¢-& HAFo th e & do] A A

| Aol = dizatel Blste] Bio-Q¢ 50 mg/kg & #FollA 266%° <
Al &B37E ekl delejAl a3t &S AlAbeta ok #F do] Aol txael A b

o mlo] WAAAA B/ BAAAAYL, Bio- QA TN E AR on AAet

tio
f

A4 el Aol Wasrin Ay

v}

Fig. 8. Bio—Q inhibited tumor growth in LLC-bearing mice. Values are meantSE of

4-5 mice. *; Statistically significant value compared with untreated control(* p<0.05,
s p<0.01, *** p<0.001)
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Fig. 9. Bio-Q inhibited lung metastasis of LLC.
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2, 3.

FEHA ML ZE o] T AF &AF H &2A3 7N A7

RNLA % 3}-3H(F)

ARAE s PEl A o] 90Ut WEAbE 2 v R A

1 «

(2)

(3)

(4)

5

=
oo
o
=
M,
ofo
2
fu}
=2
o
2
~N
N,
ofl
2
>,
u U
i
i)
i
2
frt
ro
o
jales

A
ALGE, FUHESE, LT D SRz ElA AR/ F AVERS BREA 2%
=S

AsHs} (Fig. 1)

FAY AS, A AGdEL FAFA Fo] 7dA ] SvitiRa (128.1+16.34)9 ws] <F
14ge] =& FoAd AFTHES S dEEen, 90U A= Svwidizt
(402.2+33.45)°l W3] Ao Fo]A Wsh= gldoy gxzats 23k ANA7F 10730g <]
Aol aste Fdol dvEbRh ¢A9 Aol 14, 21, 3B5YANA FHEFFAT
(165.1+12.20, 186.1+15.32, 220.2+20.28)> & vz (181.6+14.77, 203.9+14.47, 240.1+19.58)
of  Hlal  FoHA AT BAAAAME aEFT (2047+19.14)%  FIHEFT
(203.4£19.26) RFol A fulth T (222.6£16.80)0l Hl&] frolH ol AFzA7E BRI
i 9= A & AFEED FoTedA FAAd AFTIE BEEAA R S
Zt (2276+2693) 004 AFol dFY Hrth 22g4 % Tad AFEE £

ahol 7} waE Ak,

FARAME Fof 744 itz (14.49+2.466)°0 Hl&l TR =t (18.31+0.737) 0 A,
of 21dAoll= &z (20.06+2.325)° Hl3] TIFEFFt (23.13+1.545)14 AR A
o FolAel F7HF dErwen, 28UAel= BwithE (20.43+1.855)°] W& &
(25.30£2.129)ll M el A9l AL AT S7H7F dEbstth =3, Fo] A= aLE
(18.63+2.787) 7 T 3+& =t (22.21+1.633)°ll A Grfth =t (24.6042.654)°l Bl 2] 4 <)
27h 294 s SE T (20.87£2.418) ¥ A&t (21.47+2.868)0l A oAl A}

nirﬂrﬂo&i—{m

b
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A7 g g,

=
[¢)

A el

s

=
K3

T Fo 7dA e guidl T (16.65+1.193)0 Bls] &=t (15.32+1.231) %

S (18.05+1.280), A& & (14.85+0.406) EFolA feld F77F YEls o, 2144

oA A&t (16204116114 &rithzwr (14.07+1.093) Hl3] 2] 4]

ﬁo

ARAAY F7H

(e}
R4

]

3)

EF Fol LA BAAANME A &F Foldold GujiiEaiel H]

= At

1

0l

o

N

o] Yelkon o 63dAA = & (16.44+1.381)0] Erh ="

1 el

9]

b o1t

&=t

]
ZS|

(18.24+1.016)°l H]

3} (Fig. 3)

T Bl atol Ble) A&l

A3, Fol 70, TTAANAE TEFTAA £

o] 14, 21, 35, 77¢

=
-

7‘_\31

% 4

HskE

|

SEE

, Fol 7, 634 A A G =tol Ws) BE S Faol A

o

i

o

A ol A =

Q)
=

= A&kl A 28, 77

ar, 14, 28, 774 A ol A4

3

=

o

el A7} e,

1 &

Z o
i B 4

A-GFaol A 2l

L
Ju

S FT A 219 A

(6) =#HA 27 (Tables 1 and 2)

—

il Al

i
o
]

T

—

o)
"
o)

(M) A

A [e]
— T

) et Ao b

9]

%
o=

¢

0

0l

o

il
=y
T

—_—

0
"
o

2 AAF 27 (Tables 3, 4, 5, 6, and 7)

13
of

8

3l /Kgﬁl_

o
= =

b

14 2ot

£

o

35

7

o2 AREHE

s

=
5

3l

]

Glucose7} €uithZ+ (78.60+15.534)]

S (114.20£18794) 3 A& = (103.20+16.053) el A1 2] 4 <

X
e

=
T

7}7F YErska, ALP

=
o

g FT

(274.00+38.249),

o

H] f

(183.00+26.344) |
(264.60+64.388), A&t (259.40+24.172) 7oAl ]2 F7}

Al Gl o) 2 (47.20+8.585) 1l H]

Sz

A] ol A =

]l

et

e

<
T

et e, TG

=
=

=
=

) A8 (66.00+18.601)914 FoH 9l =7}

9]

A& (2.48+0.164) 1 A

Albumin®] &vjtfzr (2.92+£0.239)°l H]3

[e)
FAZ

,91,



9)

7bFe YWERAL, Glucoseol A& &witiza  (100.60+22.94D)e  wl&  FIH&EF
(126.40+17.170) % A &&= (138.00£20.579)0l 4 EAA Fedel A= F7FHE dERHH
Cholesterol®] 7%, Swit)Z7(69.80£11.777)o W3] &= (50.80£10.134)¢] Nad=3] 2
A5, SuidiEat (140.80£7.981)el vla] FEET (135.60+0.894) 7 A &=kt
(135.00£1.000) 1 A ] A Q1 FHAE el T

BY

(Tables 8, 9, 10, and 11)
AOd7Ie FARY A FddA Euldlx+(0.38+£0.0065) H]&] &t (0.55+0.121)

A feHe F/bh debgov Ru@ &, ¢ BE SUHET (06940142 §
0.70+0.159)e H]& FH& = (3 @ 0.55+0.068, 0 0.53+0.061) A oAl HAas AF

g 5 9Tk A A AFolA fulthET (0.60£0.271)0] W& L& (0.93+0.099)
AA frold F7he vETh dddrE A A FAA Suioiza (0.096+0.0212)
of Hla] &=t (0.145+0.04200¢1 4 o] &9l S B ER o 1
oA gtz (F 017400337, ¢ 0.176£0.0445)0] H] &)
0.133+0.0204, - : 0.128+0.0203)1 A1 o4 AeiFel 7HAa7F vebwth g3le] 49 2
o Al &l o 2 (2.747+0.3285) Bl &l a8t (2.473+0.2003) % F 3t
oA FoA HAE Yy, gade SvigiE (0.013+0.0030)0] vl FIHE
(0.010£0.0023) 3 A& =+ (0.009£0.0022)° A F-o] 4 zto] S vrebuith, 1]
m o = (0.215+0.0543)01 Wl &l gt (0.136+0.0419) oA AdFake] ATt AF
ol A ultEat (0.234+0.1169)°l w3 318t (0.346+0.1394) 00wl fro) 2l duF
o] T7h7F BFE AL

0%0
o
M
~—~
N
W~
—
w
I+
o
—_
I
QO
L

R
oot
rx
=2
R
ofo

ZAH g e H HAL 274 (Tables 14 and 15, Figures 4-19)
NGl AS BE AgaoA SAARAFAIAGe] oAH Y= s dxz2as xS A

Aol A e 2ALAORZA EAFA 9% 5H0R = AREA ek WA}

,92,



—a— Contral
—#—Hgh 300
01 Vidde .
Low E { l f/)‘\ ¥ 250
~ N c)
: | ATTHEY g
- I/ =
= T & 2)
50 7 2200
g I 7 i 4
%SM- . = ?
2 - A ™
= 200 b g
= S 10
%
1004 504
0 T T T T T T T T T T T T T 0 v v v v v v v v ¥ ¥ ¥ ¥ ¥
0 7 14 21 28 35 42 49 56 & 70 77 &4 90 0 7 14 21 28 35 42 49 5% 63 0 77 4 N
Day after Treatment Day after Treatment

Fig. 1. Daily mean body weights in male rats and female rats orally treated with

Oldenlandiae diffusa Herba
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Table. 1. Urinanalysis in male rats orally treated with Oldenlandiae diffusa

Herba
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Z Z T Z
Nitrite - - - +
_ _ 4 _
. normal normal normal normal
Urobilinogen
normal normal normal normal
(Ehrilich normal normal normal normal
. normal normal normal normal
unit/dl)
normal normal normal normal
30 30 - 30
Protein 30 30 30 30
30 - 250 30
(mg/dl) - 30 30 30
30 - 30 30
6 8 7 5
6 6 8 6
pH 6 5 6 7
6 7 7 6
6 6 6 6
5-10 - 25 250
250 250 50 250
Occult blood - 250 250 250
250 250 25 250
5-10 5-10 250 250
++ ++ - ++
Ketone body + e + e
++ + +++ +
(mg/dl) + ++ ++ ++
+++ - - ++

Bilirubin -

Glucose
(g/dl) _

Leukocyte -
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Table. 2. Urinanalysis in female rats orally treated with Oldenlandiae diffusa
Herba

Group Control High Middle Low
Parameter Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
_ _ + _
Nitrite - - + -
+ _ _ _
_ _ + _
. normal normal normal normal
Urobilinogen
normal normal normal normal
(Ehrlich normal normal normal normal
. normal normal normal normal
unit/dl)
normal normal normal normal
30 30 - 30
Protein 30 30 30 30
30 - 250 30
(mg/dl) - 30 30 30
30 - 30 30
6 8 7 5
6 6 8 6
pH 6 5 6 7
6 7 7 6
6 6 6 6
250 50 50 -
250 250 50 250
Occult blood 250 25 50 50
5-10 50 - -
250 50 250 250
++ ++ - ++
Ketone body + + o +
++ + +++ +
(mg/dl) + ++ ++ ++
+++ - - ++
Bilirubin - - - -
Glucose - B B -
(g/dl) _ _ _ _
Leukocyte - - - -
(Leuko/u) _ _ _ _
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Table 3.Hematological values of male rats orally treated with
Oldenlandiae diffusa Herba
Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 5 5 5 5
Neutrophil )
( )b) 2.01+0.388° 2.45+0.495 2.69+0.281 3.083+1.144
%
Lymphocyte
5.06+2.204 5.99+2.336 5.32+0.887 6.52+1.963
(%)
Monocyte
0.38+0.114 0.43+0.181 0.39+0.075 0.60+£0.196
(%)
Eosinophil (%) 0.09+£0.077 0.17£0.993 0.23+£0.279 0.17£0.163
Basophil
0.04+0.037 0.02+0.016 0.01+0.013 0.02+0.013
(%)
WBC
5 7.57+2.73 9.06+2.840 8.63+0.935 10.32+3.200
(x10°/ul)
RBC
5 8.70+£0.585 8.19+0.442 8.36+0.109 8.63+0.254
(x10°ul)
HGB
14.96+2.462 41.80+0.442 14.58+0.792 14.58+0.359
(g/dl)
HCT
(%) 44 .66+2.463 42.72+3.323 42.08+1.720 42.30+0.359
%
MCV
() 51.46+3.448 52.30+3.072 50.32+1.530 49.03+2.051
fL
MCH
17.22+0.968 18.24+2.194 17.44+0.767 16.88+0.126
(pg)
MCHC
33.52+2.063 34.82+3.015 34.64+0.586 34.48+1.223
(g/dl)
PLT
( 3/ ) 849.80+103.734 650.40+£319.038 892.60+68.457 801.75+81.835
x10°/ul

a), Values were expressed as mean+S.D. ; b), Percentage of Total WBC

*, Significantly different from control at p<0.05

WBC, white blood cell
MCV, mean corpuscular
MCHC, mean corposcular hemoglobin concentration ; PLT,

hematocrit ;

hemoglobin
platelet.

RBC,

,97,

red blood cell ;
volume ;

HGB, hemoglobin ;
MCH, mean corposcular
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Table 4.Hematological values of female rats orally treated with
Oldenlandiae diffusa Herba
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 5 5 5 5
Neutrophil )
( )b) 2.52+0.785% 2.08+0.633 2.30+0.582 1.85+0.308
%
Lymphocyte
6.35+1.647 4.90+2.138 5.80+1.453 5.21+1.283
(%)
Monocyte
0.53+0.238 0.38+0.152 0.42+0.196 0.39+0.065
(%)
Eosinophil (%) 0.11£0.079 0.17£0.100 0.12+£0.052 0.06+0.041
Basophil
0.04+0.032 0.01+0.011 0.02+0.021 0.01+0.007
(%)
WBC
5 9.55+2.431 7.54+2.706 8.67+2.242 7.50+1.109
(x10°/ul)
RBC
5 8.07£0.980 7.60+£0.321 8.04+0.233 8.17+£0.745
(x10°ul)
HGB
16.48+5.057 13.80+£0.255 14.80+0.100 14.58+0.858
(g/dl)
HCT
(%) 42.75+5.408 40.80+0.848 44.00+1.572 44 .32+4.185
%
MCV
() 52.98+1.921 53.78+2.602 54.76+1.401 54.26+2.163
fL
MCH
20.18+4.237 18.18+0.531 18.43+0.666 17.90+1.290
(pg)
MCHC
38.05+7.470 33.82+0.687 33.63+1.222 33.08+2.929
(g/dl)
PLT
( 3/ ) 843.50+£198.093 909.40+62.115 804.67+89.198 679.2+318.082
x10°/ul

a), Values were expressed as mean+S.D. ; b), Percentage of Total WBC
WBC, white blood cell ; RBC, red blood cell ;

hematocrit ;
hemoglobin ;
platelet.

,98,

MCV, mean corpuscular
MCHC, mean corposcular hemoglobin concentration ;

volume ;

HGB, hemoglobin ;
MCH, mean corposcular

HCT,

PLT,



Table 5. Serum biochemical values of male rats orally treated with

Oldenlandiae diffusa Herba

Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 5 5 5 5
TP )
6.30+0.265° 6.36+0.114 6.16+0.134 6.18+0.340
(g/dl)
Albumin
2.34+0.182 2.224+0.130 2.28+0.837 3.00+0.082
(g/dl)
AST
229.40+46.377 223.40+31.262 253.80+27.490 243.20+42.281
(u/n
ALT
55.00+9.849  63.00+16.386  65.20+29.098  59.80+9.985
(/1)
B
0.16+0.134 0.34+0.114 0.2240.045 0.30+0.141
(mg/dl)
GLU * *
78.60+15.534  99.00+16.628 114.20°+18.794 103.20"+16.053
(mg/dl)
ALP X X .
W) 183.00+26.344 274.00°+38.249 264.60"+64.388 259.40"+24.172
u
CHOL
46.80+10.941 47.80+2.280  55.20+16.814  44.60+9.017
(mg/dl)
TG .
47.20+8.585 44.20+7.362 49.00+4.123  66.00"+18.601
(mg/dl)
BUN
19.40+4.615 20.20+3.899 20.60+3.209 21.20+2.168
(mg/dl)
CREAT
0.66+0.055 0.66+0.055 0.70+0.071 0.64+0.055
(mg/dl)
Na
138.60+1.342  137.20+1.643  137.80+1.304  136.80+1.095
(mEaq/l)
K
7.56+0.688 8.06+0.688 7.48+0.228 7.64+0.313
(mEa/l)
CL
103.00+1.225  101.00+1.414  103.20+1.304  102.00+1.581
(mEq/l)
¥ Values were expressed as meanz=S.D. *. Significantly different from
control at p<0.05TP, total protein ; TB, total bilirubin ; AST, aspartate

transaminase ; ALT, alanine transaminase ; A/G ratio, Albumin/Globulin ratio

; GLU, glucose ; ALP, alkaline phosp
triglyceride ; BUN, blood urea nitrogen ;

K, potassium ; CL, chloride

,99,

hatase ;

CHOL, cholesterol

; TG,

CREAT, creatinine ; Na, sodium ;



Table 6. Serum biochemical values of female rats orally treated with
Oldenlandiae diffusa Herba
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 5 5 5 5
TP )
7.3440.760° 6.60+0.339 7.1240.492 6.70+0.316
(g/dl)
Albumin X
2.924+0.239 2.60+0.158 2.94+0.378 2.48"+0.164
(g/dl)
AST
e 290.40+38.734 185.00+38.529 395.00+362.273 198.00+65.734
U/l
ALT
65.60+11.717  140.00+44.749  99.20+84.298  139.60+21.455
(/1)
B8
0.88+0.769 0.30+0.100 1.74+1.901 0.40+0.000
(mg/dl)
GLU * *
100.60+22.941  99.60+8.019  126.40"+17.170 138.00"+20.579
(mg/dl)
ALP
W 88.40+31.926  44.00+5.788  100.40+33.426 139.60+21.455
u/l
CHOL .
69.80+11.777 50.80°+10.134  58.40+12.116  72.40+9.529
(mg/dl)
TG
51.00+£16.016  39.00+3.536  97.00+70.161 75.60+9.660
(mg/dl)
BUN
22.40+2.074 17.60+3.050 19.40+2.302 20.20+2.950
(mg/dl)
CREAT
0.88+0.084 0.92+0.130 0.94+0.055 0.96+0.055
(mg/dl)
Na . .
140.80+7.981  136.20+0.837  135.60°+0.894 135.00"+1.000
(mEa/l)
K
9.52+1.457 7.78+0.683 10.28+2.588 7.89+0.179
(mEa/l)
CL
103.60+2.074  101.60+1.140  105.00+£2.828  103.40+2.302
(mEq/l)
¥ Values were expressed as meanz=S.D. *. Significantly different from
control at p<0.05 TP, total protein ; TB, total bilirubin ; AST, aspartate

transaminase ; ALT, alanine transaminase ; A/G ratio, Albumin/Globulin ratio

; GLU, glucose
triglyceride ; BUN, blood urea nitrogen ;

K, potassium ; CL, chloride

; ALP, alkaline phosphatase ;

- 100 -
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Table 7. Prothrombin time and thromboplastin time of

Oldenlandiae diffusa Herba

(unit: second)

rats orally treated with

Group Control High Middle Low
Sex Dose(%(w/w)) 0 10 1 0.1
No. of animal 5 5 5 5
PT 15.44J_r1.4193) 14.76+0.297 15.00+0.255 14.925+0.330
Male
PTT 28.28+12.119 24.80+1.908 17.62+5.657 19.73+4.215
PT 14.10+0.849 14.78+0.589 16.50+0.000 14.40+0.412
Female
PTT 29.05+16.617 24.76+2.166 41.40+0.000 22.18+2.559

a), Values were expressed as mean=S.D.

" Significantly different from control at p<0.05
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Table 8. Absolute organ weights of male rats orally treated with Oldenlandiae

diffusa Herba (unit : g)
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver 8.75+1.080°  10.0041.320  9.84+1.302 9.46+1.485
Spleen 0.67+0.061 0.61+0.178 0.64+0.106 0.64+0.188
Kidney (Ieft) 1.30+0.194 1.30£0.188 1.29+0.156 1.2440.212
Kidney (right) 1.32+0.188 1.32+0.203 1.31+0.136 1.28+0.239
Adrenal gland
0.04+0.009 0.04+0.011 0.04+0.005 0.03+0.007
(left)
Adrenal gland
0.04+0.010 0.04+0.010 0.04+0.007 0.03+0.007
(right)
Heart 1.30+£0.256 1.23+0.193 1.23+0.228 1.2140.224
Lung 1.98+0.390 2.01+0.412 2.05+0.239 2 05+0.441
Thymus 0.38+0.065 0.55'+0.121 0.42+0.051 0.33+0.140
Testis (left) 1.77+0.209 1.68+0.117 1.68+0.109 1.74+0.159
Testis (right) 1.75+0.186 1.74+0.173 1.68+0.138 1.7240.149
Ep'g'e?’)m's 0.69+0.142 0.60+0.076 0.55'+0.068 0.69+0.150
Epididymis 0.70+0.159 0.62+0.093 0.53'+0.061 0.68+0.147
(right)
Salivary Gl.
(o) 0.34+0.090 0.30+0.126 0.29+0.060 0.35+0.092
Sal(':izrﬁ’t)el' 0.34+0.095 0.35+0.105  0.27+0.0446  0.33+0.058
Prostate 2 58+0.526 2.51+0.722 2.80+0.311 2 11+0.450
Brain 1.97+0.193 1.83+0.148 1.97+0.132 1.90+0.124
Hypophysis 0.01+0.000 0.01+0.003 0.01+0.003 0.0140.000
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Table 9. Absolute organ weights of female rats orally treated with

Oldenlandiae diffusa Herba (unit : @)
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver 7.14+0.733% 5.27+0.401 5.13+0.392 5.10+0.333
Spleen 0.55+0.131 0.55+0.079 0.57+0.109 0.54+0.093
Kidney (left) 0.87+0.154 0.65+0.048 0.69+0.054 0.69+0.058
Kidney (right) 0.90+0.144 0.66+0.048 0.69+0.065 0.67+0.071
Adrenal gland
0.04+0.007 0.04+0.005 0.02+0.005 0.02+.0004
(left)
Adrenal gland
0.04+0.016 0.03+0.005 0.03+0.005 0.02+0.007
(right)
Heart 1.0240.116 0.69+0.084 0.73+0.071 0.75+0.051
Lung 1.79+0.268 1.14+0.053 1.14+0.085 1.2040.198
Thymus 0.54+0.145 0.46+0.065 0.50+0.060 0.56+0.079
Ovary (left) 0.06+0.005 0.07+0.018 0.06+0.017 0.07+0.010
Ovary (right) 0.07+0.020 0.07+0.028 0.06+0.011 0.07+0.019
Uterus 0.6040.271 0.93"+0.299 0.63+0.116 0.59+0.236
Sa"z’li?t’) Gl. 0.30+0.117 0.20+0.029 0.20+0.046 0.25+0.048
Sal(':iag;yt)el' 0.27+0.081 0.19+0.032 0.21+0.034 0.23+0.043
Brain 1.9340.118 1.84+0.016 1.68+0.176 1.80+0.138
Hypophysis 0.01+0.000 0.01+0.000 0.0140.000 0.0140.000

¥ Values were expressed as meanzxS.D.

*. Significantly different from control at p<0.05
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Table 10. Relative organ weights of male rats orally treated with Oldenlandiae

diffusa Herba (unit : @)
Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver 2.11140.3288°  2.458+0.1707  2.375+0.2700  2.276+0.3638
Spleen 0.16740.0220  0.153+0.0492  0.153+0.0143  0.154+0.0444
Kidney (left) 0.324+0.0512  0.319+0.0382  0.313+0.0520  0.301+0.0525
Kidney (right) 0.403+0.2560  0.325+0.0451  0.318+0.0451  0.312+0.0584
Adrenal gland
0.01040.0027  0.01040.0033  0.016+0.0243  0.008+0.0017
(left)
Adrenal gland
0.01040.0027  0.010+0.0034  0.008+0.0016  0.008+0.0018

(right)

Heart 0.324+0.0626  0.299+0.0369  0.297+0.0608  0.294+0.0534

Lung 0.49740.1174  0.498+0.1108  0.497+0.0607  0.594+0.1964

Thymus 0.096+0.0212  0.145°+0.0420  0.102+0.0173  0.080+0.0307
Testis (left) 0.44140.0442  0.419+0.0580  0.409+0.0628  0.422+0.0447
Testis (right) 0.435+0.0390  0.433+0.0808  0.411+0.0664  0.419+0.0514
Epididymis .

(st 0.17440.0337  0.15040.0279  0.133°+0.0204  0.168+0.0402
Ep('gsggq's 0.176+0.0445  0.153+0.0201  0.128°+0.0203  0.164+0.0381
Sa"z’lz% Gl. 0.08640.0263  0.073+0.0287  0.070+0.0146  0.083+0.0190
Sal("r’iza’t)e" 0.086+0.0234  0.086+0.0218  0.066+0.0137  0.080+0.0142

Prostate 0.643+0.1247  0.61040.1398  0.681+0.1012  0.512°+0.1078

Brain 0.490+0.0529  0.437+0.0642  0.480+0.0784  0.464+0.0540

Hypophysis 0.003+0.0005  0.003+0.0010  0.003+0.0010  0.002+0.0004

¥ Values were expressed as meanzxS.D.
" Significantly different from control at p<0.05
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Table 11. Relative organ weights of female rats orally treated with
Oldenlandiae diffusa Herba (unit : @)
Group Control High Middle Low
Parameter  Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver 2 747+40.3285%  2.473°+0.2003 2.413°+0.1793  2.566+0.2092
Spleen 0.21040.0551  0.218+0.0323  0.214+0.0263  0.199+0.0390
Kidney (left) 0.44240.1965  0.324+0.0281  0.312+0.0346  0.318+0.0348
Kidney (right) 0.49440.2308  0.338+0.0376  0.316+0.0253  0.313+0.0460

Adrenal gland

(left)
Adrenal gland

(right)

Heart

Lung

Thymus

Ovary (left)

Ovary (right)

Uterus

Salivary Gl.
(left)

Salivary Gl.
(right)

Brain

Hypophysis

0.013£0.0030

0.012+0.0039

0.393+0.0467

0.690+0.1114

0.215+0.0543

0.025+0.0020

0.027+0.0076

0.234+0.1169

0.114+0.0460

0.105+0.0324

0.739+0.03677

0.004+0.0003

0.011£0.0032

0.011+0.0019

0.351+0.0390

0.680+0.0793

0.136"+£0.0419

0.026+0.0074

0.027+0.0111

0.346"+0.1394

0.084+0.0242

0.094+0.0264

0.677+0.07514

0.004+0.0005

0.010"+£0.0023

0.011+0.0020

0.373+0.0590

0.654+0.0811

0.195+0.0820

0.024+0.0054

0.021+0.0038

0.235+0.0625

0.108+0.0312

0.10740.0300

0.708+0.05843

0.004+0.0005

0.009"+0.0022

0.011+0.0020

0.344+0.0509

0.664+0.1435

0.175+0.0451

0.027+0.0048

0.026+0.0075

0.223+0.0971

0.090+0.0250

0.104+0.0222

0.720+0.0523

0.004+0.0003

a), Values were expressed as mean=+S.D.

" Significantly different from control at p<0.05
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Table 12. Autopsy findings of male rats orally treated with Oldenlandiae
diffusa Herba

Group Control High Middle Low
Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver NSL? NSL NSL NSL
Spleen NSL NSL NSL NSL
Lung NSL NSL NSL NSL
Kidney NSL NSL NSL NSL
Adrenal gland NSL NSL NSL NSL
Thyroid gland NSL NSL NSL NSL
Parathyroid gland NSL NSL NSL NSL
Heart NSL NSL NSL NSL
Thymus NSL NSL NSL NSL
Esophagus NSL NSL NSL NSL
Salivary gland NSL NSL NSL NSL
Lymphnode NSL NSL NSL NSL
Stomach NSL NSL NSL NSL
Intestine NSL NSL NSL NSL
Pancreas NSL NSL NSL NSL
Cerebrum NSL NSL NSL NSL
Cerebellum NSL NSL NSL NSL
Bone marrow NSL NSL NSL NSL
Testis NSL NSL NSL NSL
Urinary bladder NSL NSL NSL NSL
Prostate gland NSL NSL NSL NSL
Muscle NSL NSL NSL NSL
Sciatic nerve NSL NSL NSL NSL

a), NSL : no significantly lesions
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Table 13. Autopsy findings of female rats orally treated with Oldenlandiae
diffusa Herba

Group Control High Middle Low
Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver NSL? NSL NSL NSL
Spleen NSL NSL NSL NSL
Lung NSL NSL NSL NSL
Kidney NSL NSL NSL NSL
Adrenal gland NSL NSL NSL NSL
Thyroid gland NSL NSL NSL NSL
Parathyroid gland NSL NSL NSL NSL
Heart NSL NSL NSL NSL
Thymus NSL NSL NSL NSL
Esophagus NSL NSL NSL NSL
Salivary gland NSL NSL NSL NSL
Lymphnode NSL NSL NSL NSL
Stomach NSL NSL NSL NSL
Intestine NSL NSL NSL NSL
Pancreas NSL NSL NSL NSL
Cerebrum NSL NSL NSL NSL
Cerebellum NSL NSL NSL NSL
Bone marrow NSL NSL NSL NSL
Ovary NSL NSL NSL NSL
Urinary bladder NSL NSL NSL NSL
Uterus and Vagina NSL NSL NSL NSL
Muscle NSL NSL NSL NSL
Sciatic nerve NSL NSL NSL NSL

a), NSL : no significantly lesions
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Table 14. Histopathological findings of male rats orally treated with
Oldenlandiae diffusa Herba

Group Control High Middle Low
Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver NSL? NSL NSL NSL
Spleen NSL NSL NSL NSL
Lung NSL NSL NSL NSL
Kidney NSL NSL NSL NSL
Adrenal gland NSL NSL NSL NSL
Thyroid gland NSL NSL NSL NSL
Parathyroid gland NSL NSL NSL NSL
Heart NSL NSL NSL NSL
Thymus NSL NSL NSL NSL
Esophagus NSL NSL NSL NSL
Salivary gland NSL NSL NSL NSL
Lymphnode NSL NSL NSL NSL
Stomach NSL NSL NSL NSL
Intestine NSL NSL NSL NSL
Pancreas NSL NSL NSL NSL
Cerebrum NSL NSL NSL NSL
Cerebellum NSL NSL NSL NSL
Bone marrow NSL NSL NSL NSL
Testis NSL NSL NSL NSL
Urinary bladder NSL NSL NSL NSL
Prostate gland NSL NSL NSL NSL
Muscle NSL NSL NSL NSL
Sciatic nerve NSL NSL NSL NSL

@ NSL : no significant lesions
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Table 15. Histopathological findings of female rats orally treated with
Oldenlandiae diffusa Herba

Group Control High Middle Low
Dose(%(w/w)) 0 10 1 0.1
No. of animal 10 10 10 10
Liver NSL? NSL NSL NSL
Spleen NSL NSL NSL NSL
Lung NSL NSL NSL NSL
Kidney NSL NSL NSL NSL
Adrenal gland NSL NSL NSL NSL
Thyroid gland NSL NSL NSL NSL
Parathyroid gland NSL NSL NSL NSL
Heart NSL NSL NSL NSL
Thymus NSL NSL NSL NSL
Esophagus NSL NSL NSL NSL
Salivary gland NSL NSL NSL NSL
Lymphnode NSL NSL NSL NSL
Stomach NSL NSL NSL NSL
Intestine NSL NSL NSL NSL
Pancreas NSL NSL NSL NSL
Cerebrum NSL NSL NSL NSL
Cerebellum NSL NSL NSL NSL
Bone marrow NSL NSL NSL NSL
Ovary NSL NSL NSL NSL
Urinary bladder NSL NSL NSL NSL
Uterus and Vagina NSL NSL NSL NSL
Muscle NSL NSL NSL NSL
Sciatic nerve NSL NSL NSL NSL

@ NSL : no significant lesions
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Figure 4. Histopathological finding in the liver of male rat after
treatment with vehicle for 90days

Figure 5. Histopathological finding in the liver of male rat after
treatment with high dose of Oldenlandiae diffusa Herba for 90days

Figure 6. Histopathological finding in the liver of male rat after
treatment with middle dose of Oldenlandiae diffusa Herba for 90days

Figure 7. Histopathological finding in the liver of male rat after
treatment with low dose of Oldenlandiae diffusa Herba for 90days
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Figure 8. Histopathological finding in the kidney of male
with vehicle for 90days

Figure 9. Histopathological finding in the kidney of female
with vehicle for 90days

Figure 10. Histopathological finding in the kidney of male
with high dose of Oldenlandiae diffusa Herba for 90days

Figure 11. Histopathological finding in the kidney of female
with high dose of Oldenlandiae diffusa Herba for 90days

Figure 12. Histopathological finding in the kidney of male
with middle dose of Oldenlandiae diffusa Herba for 90days

Figure 13. Histopathological finding in the kidney of female
with middle dose of Oldenlandiae diffusa Herba for 90days

Figure 14. Histopathological finding in the kidney of male
with low dose of Oldenlandiae diffusa Herba for 90days

Figure 15. Histopathological finding in the kidney of female
with low dose of Oldenlandiae diffusa Herba for 90days
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Figure 16. Histopathological finding in the uterus of female
with vehicle for 90days

Figure 17. Histopathological finding in the uterus of female
with high dose of Oldenlandiae diffusa Herba for 90days

Figure 18. Histopathological finding in the uterus of female
with middle dose of Oldenlandiae diffusa Herba for 90days

Figure 19. Histopathological finding in the uterus of female
with low dose of Oldenlandiae diffusa Herba for 90days
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9 AS Agsa A9 FAeY. 2¥EE geE be
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3

-3} =6(10-O-Benzoylscandoside methyl ester),7(Oldenlandoside III), 8(Asperulosidic acid),

9(Deacetylasperulosidicacid) & T+ %

Compound 6 had not been previously isolated from
O. diffusa. Compound 7 showed absorbance bands
due to the hydroxy (3369 cm-1), carbonyl (1716
cm-1) and olefine (1643 c¢cm-1) groups in the IR
spectrum and a molecular ion peak [M+H]+ at m/z
611 in the positive FABMS spectrum. The NMR
spectral features were similar to those of compound

6, except for the absence of a methoxy group bonded

to a carboxylic acid and a hydroxylated methine

K, H; K, Ry iy group, the presence of one methylene group {&H
- ¥H K Hy hemawny] fabc _ . R
g - = : s L 324 (d, J = 6.8 Hz), 8H 253 (m); &C 40.0), and
7a H H H Benpmsl]  aceiy] Cile-Ara _ . . _ .o
e x il e s =1 an n-Larabinopyranose {#H 4.84, d, J = 6.8 Hz; &
P o N " € 1050, 73.9, 72.0, 69.0, 66.4) (Seo et al., 1978).

The position of the methylene and the arabinosyl unit was confirmed to be C- 6 and C-6",
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respectively, by gHMBC analysis. The gHMBC spectra
showed cross peaks between C-6 (&C 40.0) and H-7 (8H
6.04), between C-6 and H-5 (&H 3.61), and between
C-6" (&C 69.4) and H-1" (&H 4.84). Additionally,
acetylation of compound 7 produced a hexaacetate form

(5a), as

indicated by NMR signals characteristic of six acetyl groups. Thus, compound 7 was
determined to be a new compound, and was named oldenlandoside IIl.In addition, the iridoid
glycosides with an oxygen atom in the R-groups at position C-6, such as compounds 6, 8
and 9, showed a blue color when sprayed with H2S0O4 and then heated on silica gel TLC,
whereas the iridoid gylcosides with no oxygen in the C-6 substituents, as in compounds 6
and 7, stained a dark brown color. This novel finding may be useful as a diagnostic tool to

differentiate among glycosides diffusae Herba.
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Fig. 2. '"H-NMR(400MHz), "C-NMR & DEPT(100MHz) spectra of geniposide from Oldenladiae
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Fig. 4. Inhibitory effect of compounds on the proliferation of HUVECs *; Statistically
significant value compared with untreated control(** p<0.01,*** p<0.001)
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Fig. 5. Inhibitory effect of compounds on the migration of HUVECs
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Fig. 6. Effect of compounds on tube formation of bFGF treated HUVECs assay
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Fig. 7.Cytotoxic effect of compound on PC3 cells.
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Fig. 1. Effects of Bio—-Q on deiayed type hypersensitivity response to SRBC in

BALB/C Mice. *; Statistically significant value compared with untreated control
(* p<0.05)

- 124 -



b ARTF SR 5

i1t
ue)

A7 Bio-QE 50, 100 mg/kgoZ ATFoIg oA tzato] Hlgte] S A7t} 219 o]

o H--
st

-

a2
o
.
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Group No. of animals Hemagglutin
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Table 2. Effects Bio—Q on hemolysin of response of SRBC in BALB/C Mice

Group No. of animals Hemolysin
Control 7 o7
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Fig.1.Cytotoxic effect of Bio-Q on A549 and PC3 cells.
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