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peritoneal injection, topical application, or even
20 extracts.
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flow pytonmetiry c' Lnal y5e5 show that the o' bser~red cell 10 killing ef ects
of A forrnosa~rus extract on the process of progranmmed cell death (the so
call ed that apoptosis of MCF-7 cells was nedi cated v pat hway.

~i | estern-bl ot anal yses of various si pathways showed tlxaté‘jtﬂ# 3
| evel s of caspasea (e.~., caspase 7) cytochrone c, and™ RSk
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known apoptotic teal caspases (e.g., caspases 8 anal 9), effecter oly-App
r § bos eaquniniatered dwra-peritomillyp rAtdetectabtt, cfiwve is ALK oBsdrvethin tsamiverty, oral foros-
cells xt decrease, of the easpasa 3-1ike and caspase & killing of B16 nmoXwW
oma cefeedingrn; sulting as a zur extract, |[These rosults strongly suggost that

pat hways, not general "intoxieatinn of cells"', ect of A forno, ~dnus. anon
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~r 1 mﬁ%?&%%mﬁvoﬁﬁmnm Sthabt BR PcGbs faﬁﬂsf cem%qm;s ﬂéd)?feﬂ‘%l’ﬁ%gl?ﬂ}c

(i.e., nv syntrieticC conpounds, no buffer, no t XIC rgani c solv
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extr aal w%/ Ofyrdatdr ot la )’sgé Vg astiéna?iﬁg dPTg%t"%n (1311"01‘9“1 in known apoptotic

pathways showed that the expression levels of apical caspases (e.g., caspases 8 amid 9), effecter
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caspases (e.g., caspase 7) cytochrome ¢, and poly-ADP ribose polymerase (PARP) protein
molecules are significantly and specifically affected, when MCF-7 humnan mammary tumor cells

15 are treated with 4. formosanus plant extracts. A possible mechanism for the apoptosis in MCF-7
tumor cells as induced by the plant extract of A. fprmosanus is also proposed in this invention. A
significant fluctuation of activity, increase and then decrease, of the caspase 3-like and caspase 8
activity {s detected in good association with the killing of B16 melanoma cells, resulting as a
function of time with the treatment of 4. formosdnus extract, These results strongly suggest that

20 specific types of cell biological mechanism(g) ox pathways, not general “intoxication of cells”,
are responsible for the observed anti-tumor cell effect of 4. formosanus.

Other beneficial aspects of the inv:rm:iou include:
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yield groups of nore purified or enriched nmetabolic conpounds, which can
wanf2pps assemnwuli cant and hi gher levl of anti-tumor activity than thati@gbiowss
total crude extracts; the preparation o~.f a fraction (AH sup), as derived
Fromthe total, crude aqueous 10 extract (AF-Hot), which shows a high | evel
of cytotoxicity on nouse H 16 nel on oma) MCF-7 human manmmary carci noma anal
Hep@ human hepatona cells in vitro, as corrapared to the activities
obtained fromother fractions (Ap'-Ilot) AHI, Air-11, and A #ll) .
fracxions:i: the further bio-organic fxaetionation of tEHS"'“Rf‘{S,““ B °AET i on
to yield three 5ubfi ~actions (designated as E, A, BuOH and. Wat ez-

f xactaotrs) which, base 15 shows t

. an th~~ M3' . assay. fraction
conpardd to that B ?Sﬁ%‘g’@ﬂgbtn&fli%amf%m%ﬁ%ﬂfﬁ °$u8’°f§‘t‘1“f8h 1\ﬁat & flygg"fﬁ%ns
to have the st sigpificant anti-tunor, ce effe The e act s
of t e CHTBRETGN 8 RS S Rty e e naRr 2 0h € S0 e
assay and flaw cytaneiry a~-al the AHsup ~u@H, and $A ;fraotiot~s of
A, . forfabegisous %QWIHTE%'E‘F Bt Oel s of anti-tunmor cell proliferation ~0
effect, varying arxrong the three tesked cell lines, suggesting the A
farrna~s~artus | :theawe afxe rsiople efbarcdrateravios erediemti(GPetet BAD %ntw )t exftaction
tunot Lprevention activities; 8 znsz ~~d~ ~~~~~-~N~~a~ r zti-~e~9~ ~~. ez
~efe ~~7 ereceduredd bbigiz 6 dore $i(96gi FAly poteitBLBSEcym,grep s SHMip fraction;
rL74879~' G SUS b) in the case of Hep& human. hepatama cdle, a very

si gni ~cnt cel | - Kithtifoghaf bieeirgitic @la&mimdoﬁmﬂsuﬂep.@i ety scecate atriddnttmbl\tbt h
the fractionated plant extraeits, especially the EA ;firactian hence, 'kh a

crude ejdldaebupafofAnodfeqiriied or. dupichdt mytabelid S@elpyidds, whichraah doass: @i di ghifieant
liver cells, and can be nore potent in treating other forns of tuunor; 5 c)

an ant 'smﬂ%@ﬁ? ePbf ﬁﬁﬁtiﬁorh%tm Bha Frofd @@ cRldktiBetsy L racts when

CS 7.1~L/ & " m ce harboring B 16 nel anoma tunors are treated in st~u
A farmosanas. {adSaEpRRLd! SF Rabllon PAHALD) f defted ol e Blal PHhES A
L) o AR £, RO R et R YRV Prhor e T
fesult %@%ﬁ#@iﬁ%ﬁaaﬁglvﬁvmﬁﬂ# B Qe G TR bt Saea e Be
Pot ent! Al vifict Shtattied fioth other fractions (AF-Hot, AH-I, AH-IL and AH-III fractions);
the further bio-organic fractionation of the AH-sup fraction ta yield three
subfractions (designated as EA, BuOH, and Water fractious) which, based on thi: MTT assay
15 shows the EA fraction, as compared to that of those obtained from AH-sup, BuOld, and Water
fractions to have the most significant anti-tumor cell effect;
The plant extracts of the invention show the ability to inhibit tumor growth:
a) based on MTT assay and flow cytomeiry analysis, the AH-sup
BuOH, and EA fractions of A. formosanus show different levels of anti-tumor cell proliferation

20 effect, varying among the three tested cell lines, suggesting the A. formosanus plant extracts

performed with differential anti-tumor or tumor-prevention activities;
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t ~eat anent or prevention of certain cancers. The various features of
onavetdop whiz8hFaghar acterize the invmtioxv are F~ointed out in particuldfiptass
in the clains annexed to and formng a part of tho disclosure. For a better
1 S understanding of the invention, its operating advantages, and specific
obj sets attainEid by its use, reference should be nade to the foll ow ng
drawi ngs and description of the preferred ~;;nbodi nents of the invention.

BRI EF |)1~SCR~I ON QF THE DRAW ZV' GS 20 Zn the draw ngsy, glidmulnRsbasmt | On
protocol for preparation of total and fractionated plar~fi extrac#~s of A

formosanus. 9 ZEI bt ~~Jt~d A | ~~~i -~N~~~~J r LbL8t9b .6~ :9Z EO0ZI LBl ~Z
0T/ 1172003 16: 25u§AX 35 tht afP B (X RiES hdfHiorhh cbild 4V8APABRTIE: RIS
protocol in, pri nj(fi pl len giol Iaovvedﬁ? "bi oact | \%{lmt y- gui déd frac1 I onat‘i on e

ver o perTornE o Rl Hep STVt BB TR o R B (B Dt ST
ere pert f oot ionat | E _ N 5 Fig . 2.
e e R b e S A e Ry T A e

on MCF.T h n mamary adenac4~roi poma, HepGZ human hepatama, and nouse Bi G
rnel anbyH&e %IanFg]?nTEEXW"ﬁeB&S%lHW %1""@8’?1’[“%“&"2 Th or witdout etpl
bovine serum 10 Cell viability was neasured 8 hours post-treatnent of
t2st cells with Shryi Ag m@eﬁwa&fm o P A H-RFOHETIdSaRlaRh FEaAt FVheh

t he presence or absence of_ fetal bovine serum using MIT assays. Each data
poi nt GAZBBIY amipsdharbering Rl Gamelangma furpers| g streated grpls#e alngattrpralymintes

15 Flg.3. Anti-cell pralife:rs~tlon effect of the total plnrit ext~-a~~t

and bi peribsmpailycer ¢rglly fertbwith mlant @ximadts ebhdt Frmbsaaus {AHrquphdanths grawliopf B16
manmary, ~i ep&Z hepatonma, and H16 nel anama cell lines, Cell viability was
measur facthaatcart Be hffectbveponitultited dn méed; of test cells with various

The animal model study in vive showed that intra-tumoral, intra-peritoneal, and

10 the oral-force feeding/drinking methods for delivery of A. formosanus plant extracts into animals

can result in appreciable levels in inhibition of tumor growth, and hence be potentially useful for
treatment or prevention of certain cancers.

The various features of novelty which characterize the invention are pointed out in

particularity in the claims annexed to and forming a part of the disclosure. For a better

15 understanding of the invention, its operating advantages, and specific objects attamed by its use,

reference should be made to the following drawings and description of the preferred smbodiments

of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS
20 In the drawings:
Fig. 1. Extraction protocol for preparation of total and fractionated plant

extracts of A. formosanus.
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20 dosages of crude extract (Ar-Fiot) and the derived fractions (AH sup,
EX11Be0k16: 2arrdX\Wat er fractions, respectively), using MIT assays. Eachzdatass
poi nt was obtained fromthe average of at |east triplicate sanples. 10

~EJ9' L 3Jdd 1~~~37?i-3N33~IJ r LbL8L9b 6Z :0Z EAXZI ~~1ZZ 07/11/2009 1B: 25
FAg f~018/0B5 Dy Express Mail iP ~ L79A 797055 U5 Fig. 4. Tight m c~rosoopy
$nal ysfs of cell norphol ogy of MCF-7 ~~el Ks without (A) and with the

treatment of total vrude extrs~ct (AF-Hat) (~), Al 3-sup,fraci-~io and
"~A frctlon (H afA forn~asari:us. 5 MCF-7 cells wer epgly%“c?ﬁ iélf"é'ggf'g&@sﬁﬁl\/l
1640 nedi um spi ked either with phosphate buffered saline (A contxol) or

treated with | Ml figfolofeh ﬁ;ﬂ%@;&g@hqﬂﬂmﬁﬁ]sgﬁi%cfyzmgmgb%eg&%&s:frate n48

hours. Each phot om crograph en w anera

iristai : m,croscope with 200-fol d nification. 10
Fo 5 white e MRt K Bt RS FRRRml e oftrs rRREed & peciitants
cellul ar..J evel,, ai.s staine /.t h nexi n-1r .and pr.opi di um i odfd PY) .

Vor 7 St 85,y e bF g R ko, SR PaRGeEoRd, SHSHRGAHPY, Prosee, b 4 Jermbien
st ai ne&%th Pl and Annexin-V (A) or with Arme~cyn-V only (B). C & D ware
the co 1 cells treated 15 ,uvith vehicle (0.4% DVSC)) and stained with
PI_and Annexin-V._A, B, an,d D wens fluorescent photom crography taken with
ar® O ynpus PM 30 Eigneda iAnti-temer enll prafifesationr effect noSFAESNE reitract cefpel.
wi th 200-fold magr~i hcation using B-2A f Iter (Ex 4S0-490), and C wa: ~ a
bri ght tfeemadsaring wooMCF-7Fawmas mEnmery yadenecarginomed, \HepG2 huninn Dapatoma; and
in normal and apoptotic 20 MCF-7 cells as a fnnetion of treatnent tine. 11

Z~1 9Z 3Idvhsk B16 Imelanordbcet lines thigr3ndb hedia GéntdRinkt SitElor withodd fet@0Bovine
J.6:26 FAX C~ 019/ 0B5

Serun.

10 Cell viability was measured 48 hours post-treatment of test cells with varying
dosage of crude extract (AF-Hot) as indicated in the presence or absence of fetal hovine serum,
using MTT assays. Each data point was obtained from the average of at least Iriplicate test

samples.

15 Fig.3. Anti-cell proliferation effect of the total plant extract amd bio-
organically fractionated extracts of A, formosanus on MCF-7 mammary, HepG2 hepatoma,

and B16 melanoma cell lines,

Cell viability was measured at 48 hours post-treatment of test cells with various
20 dosages of crude extract (AF-Hot) and the derived fractions (AH-sup, EA, BuOH, and Water
fractions, respectively), using MTT assays. Each data point was obtained from the average of at

least triplicate samples.

10
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8y Express Mail ~G ErL799797033TJS 5 10 15 20 MCF~7 cells ~urere

o riicedm, 1&dsi FAIR~' M 1640 nedi um spi ked either with O ~a/o DVSO (vehi &®&p/065
or 1 rng/m EA fraction of A J ornosanus, and then harvested at i ndicatcd
time points. M denotes the apoptotic peak and the i nage anal yzer generated
percent of apoptotic cells. Fig. 7. Effect of the EA fr$atlon of A
forrr><osanus on inducing cell surface expression of F$gL activities au
Mp'7 tells. MCN7 cells were exposed for 5, 8 nor 16 hQﬁIJreE‘s’Maif RERhisNE! Y,
to ~ nmg/m EA extract or 0.4 % DVSO sol ution (vehicle cont>ro fﬁ Fast
a~cpressi oa~ was determ ned by flow cytonmetry anal ysis using a nouse anti

FITC. con; ugat od’ Fi “Aniaeiiglssotegky BhERECATH oorfhdigy d MK ol 2
oty (Romd g e replrag of ol orylf svineBUTA B40) SBLRB oo, hipne o

of Ga~p~ses 7, S, and 9, cytoeixy~one ¢, NF trB, actin (A, and
poky-AEﬁﬁF%%‘b%?%&W%“”(’ﬁAhP‘) (B) in MCF-7 cells tresited without
(control) or with the EA fraction of A forrnosanus. Aliquots of conparable
cell lysates containing 40 ~,g of proteins of IVfICF-7 tu~~xor cells treated
with yr without test plant extract were subj acted to a 5-20/a SDS gradi ent
g6l el ect r ophor e MEF-7Auedls vedre inoubated am BEM: 1640i rgedinm: spiked dithesmBhpospinto a
PV1~F menbrane, specific protein bands reacted with test primary antibodies
and t hpafferedabkth (A, donirol)ser iraatkidswith pargiml diididatedAfibniZentradtsch 4. formosanus
1~~~3~i -3N~3~I~J L' LtiL$L9~ 6~:$'L EO$~fLOZZ arfiif22o00a is:2a FAXx ~
0~0f 0egrSIF hdims ERA phvkinticdopraph waSHERew SHi OhpipusFVi30einesa Setailedamyan
anti bodies at roomtenperature for 1 h. The reacted |arotein bands were

vi sual igtaglohy CRAAISOBHE wiR1ODAY!d BhghiiSationn VIVO Tnhibition of B16

rnel aao Pum)r gromh iin CS7BLI 6J 5 nouse nodel by plant extract (AH sup)
of A formmsanus. Various adm nistrating nmethods of plant extracts into
test mc:~e, including

10 Fig. 5. Microscopic analysis of normal or apoptotic MCF-7 cells at the

cellular Jevel, as stained with Annexin-V and propidium iodide (PI).

MCEF-7 cells were treated with EA fraction (1mg/ml) for 4 hours and then stained

with PI and Annexin-V (A) or with Annexin-V only (B). C & D were the control cells treated

15 with vehicle (0.4% DMSO) and stained with PI and Annexin-V. A, B, and D were fluorescent
photomicrography taken with an Olympus PM-30 camera installed on a Nikon ECLIPSE E800

microscope with 200-fold magnification using B-2A filter (Ex 450-490), and C was a brightfield

view of D.

Fig. 6. Flow cytometry analysis of the DNA content in normal and apoptotic

20 MCF-7 cells as a fanction of treatment time.

11
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intraperitoneal (ip.), intratunoral (i. t.), and oral force-feeding, were
0@F NPk ekef BLx thi s experinent, Mce adm nistered w th phosphate buffggig,/065
arrly via i.p, injection (control 1), or via 10 force-feeding and ip.
injection cancomtnntly (Gonirol 2) were used as controls. Seven mvo per
group were used for each experinment. 'PSg.10. The chem cgl fingerprlGila
a>od the ~ea.atlldate i ndex conp ounds of the .AHsnp (A) aed BA fraction
(B) of A forn~osanus. 15 Panel A: Metabolite profiling of the three
different preparations of AiH -sup extract from Anoect BEPYST GPURBEE ~us
pl ant. The three chromatograns were obtained 'Crama C 18 revErse phase
HPLC ~ystcm ana structures d id iti of eight i ndexing conmpounds
far cornpasiti ankvb¢}g%i ?‘fﬂ?gwﬁlfe mggﬂ?&flﬂuﬁ@slwgfl%gq)i@?‘gu’%oﬁ%’éiiﬁﬂgﬂmﬂgb 4%

i denti fip/gsd z’(si g L12, ms and 20 NVR spectronetric anal yses. Conpounds Xx:
Ni cot i RMSQ frhdcte)or LmgapEAdraction of vo formwsamus, pad thearhwsydstedt indigated time
D- di gl ucopyranosi de; 5: isorhametin 3-O ~i-D-glucopy~ranoside; 6: 13 Z8f8T
3~Jt ~dpeints.- Yl degwqtpa-the apopiofic giegk iand thsmagsanalyter Leneligdl pér20 dfBa@PidEaQ

| ~ 0Z1/085 Dy Lxprcss Matt # F L798797055U5 caffeic acid; 7. (6R,

9S) - hyefllaxy- m egast i ma- 4, 7- di ene- 3- one- 9-D ~i -D- gl ucopyr anr ~si de; auzd 8:

| dnsenonc. >?~ancl B represeni;s a chromatogram of the EA faction from
Ahoect ochi | us f oFie-TFfliect qfl thatEA fexdtionc df Aagomisahne dnfindatingSiellosurifleC
System The candi date conmpounds to serve for indexing or referencing in IrA
firact expression oflFadlongivities on MCPaeile MO, cells wara @Xposed o 5,8 9r A5 MORFKY

ci naxnate; 3:a-anyrin cis p-hydnxy cinamate; 4. isorhametin; 5:

ki nser regpestively, o THiEMY BANGMactlof @1%% DMR T k6llii6n tehidle RbMRBHED Si gnal i ng
pat hway of apoptpsis in 1V~C-",~" xuntor and human ~n~m-nnry “tunor ceps

i nd~t~d by plant extract of A, farnpbsar~us. DETAILED DESCRI PTI ON OF THE
PREFE~t RED El vl ~ODN r W adapted the a.nti~tunor drug-screening strategy

or 1 mar 1y ai moq oo val gt e by SR bk S e g -
WO CachRth a8 YR Qical B ReoRbRcr el it B85 MBRCAAI s wie-

otential aratiJtumgor cell .
P co%JugaEe% rai] ARt-DOUsE 1gG for secondary staining. The results were analyzed by a Coulter

EPICS XL flow cytometer (Beckman Coulter, USA) using the Expo XL 4 Cytometer software.

Fig. 8. Protein expression profile of caspases 7, 8, and 9, cytochrome ¢, NF-
15 KB, actin (A), and poly-ADP-ribose-polymerase (PARP) (B) in MCF-7 cells tresited without

(control) or with the EA fraction of A. formosanus.

Aliquots of comparable cell lysates containing 40 ug of proteins of MCFE-7 tumnor
cells treated with or without test plant extract were subjected to a 5-20% SDS gradient gel
20 clectrophoresis. After electro-transblotting proteins in SDS gel onto a PVDF membrane, specific

protein bands reacted with test primary antibodies and then treated with horse radish psroxidase

12
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effects of the A farnpsanux total plant extracts and the bia-organically

07‘;?%‘/?2\6351 ifls2¢4 iP@Rs. ' T he nmechani smspecie cytotoxic activity on tt, unod 020/088
ce

s obtained fromspecific plant naxtracts of A 20 fornpbsanus is
apparently involved in the induction of apoptosis, as evatuatec using | 7ow
cytonetry, western-blot analysis, and easpase(s) activity assays. ?here
findings are very simlar 14 Z81 6T 3~Jt~d h~l ~~i - ~N33~I ~J L' Lt~L8LO9ti 6~
: 8Z EO08Z1L0/zz  OI/11/2003 16: 28 FAX A0221085 Hy Express tl,.,

EL79t 3797055U5 to various published studies dem)nstratlaly%‘gp'ﬁwﬁae"#é%%ggggﬁug
effects induced by specifi c anti-cancer drugs. See ror instance the

publ i shed studies of' L1 t al., 1980 Jkal-4 g .

~ht i - (&RF )-qumgqegrsggév%qry@%p%geﬁl L {eem I@E%%Gn?? IJUJépErﬁé ’%Jéfﬁdé;‘\%% rmeb%n-ragm
in ATCC-racome~n~ded culture ge ia, containing 10%fetal 'bovine serum

| 00 U werepyasywalized hycolammetrivonathgfng streptonycin as suppl enents. ft1'M
1640 (G bco HR L, USA) was used to grow B 16 and MCF-7 cells, and M ni num
~ssentirxl Medium (MBM Cribco Hxt~, USA) for Hep& cells. The effect of A
, farnoxanus~ plant Extracts and the derived fractions ~on growth of 14
target tuzn,or cBig.s. t iovivminhipitionalofiB Ko melanema gonmor geewil ik &P TBLSI S oy
as deseri b~ed el sewhere (Mosnmann, 1983) with m nor madi ~oations. The

t &t r azplgu b inod Db Y pladil exirabuiH-aap) of 4. ermesdrois col or) is cleaved by
rnitochondrial dehydt ogerlase in living cells, and this produces the brown
colored formazan precipitates. The relative absorbance changes at S70 nm
are then neasured. For MIT assays, target tunor cells (5 x 103 to 1 x 10")
vere incu' | nat edyts %g;iné 5 t leREhds | it Gestelricd, | neludin
plates for 1 to dlgegs tng\ql#ﬂégg‘gchig%sﬁga%%ﬁ ent cells were washed oncge
~uvith, fresh nedi um, a : e avwedledr | this0

t he cpm‘:ﬁaﬂim?ﬁfﬁl &Py Plgf%@?f%é 3“8 and el fofbeltiEdindfS ek iim@ay d

re nedium as descri bed above, an

ti | | t 0, be. ~~arn.ed y/ 4 St ol a
oot | SFesitian g, Suiisrerad M pRbndb pfRCohlyid B0 Beriol \Eoh IO BE Bia |
f 1 ~MSC, d, i bat ed, at 37C for, 2 h . 1 i~ '
90 quagreesedingion: Teission qsomuERy R L AT el R s BBtk SVERTIES okt

expressed a~ the rel ative absorption at S70 nmusing a mcroplate reader

( Labsy gtoupsvevt us¢dsfor gaedxperiménbind) . The percentage of cell survival after
treatment with plant extracts was cal cul ated using ..he follow ng 15 ZE/ ~Z
3~Jbd 1, ~~3~t-3N33bJ L' Lb18L9b 62: 0T E~QZ/ LA ZZ 07/11/20Da 18:27 FA. g |~
023/0(i5 By Lxprss Mil J~ LL798997055Cf3 fornula: viable cell nunber &I 0)
0~7s~0 (treated dRifg)10cUlheiclehicn) fiogdrpointy aid theenndidate indexgompyndgoffhe” |
bO % For certain test cells, a ~1~--thym dine incorporation assay was al so
enpl oy e sapqay andiBre fidetion {B) of-defdrmpsoinst erati on activity in plant
extracts of A, forno.ranus, by .l-ollowing the strir~gez~t experinental

prsot ocol , as described by Seufferlein and Rozengurt (1990. 5 2. Fluor QsCent
rnt erosoopy analysis and Flow ~"ytonetry Analysis of tunor ceps

Panel A: Metabolite profiling of the three different preparations of AH-sup extract
from Anvectochilus formosanus plant. The three chromatograms were obtained from a C-18
reverse phase HPLC system, and the structures and identities of eight indexing compounds for
composition profiling of the mixtures of phyto-compounds were identified using IR, mass and

20 NMR spectrometric analyses. Compounds 1: Nicotinic amide; 2. adenosine; 3: cytosine; 4:

isorhamnetin. 3,4'-O-B-D-diglucopyranoside; S: isorhamnetin 3-0-f-D-glucopyranoside; 6:
13
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The Apoal ert Annexin V-ECyFP nethod (CLONTECH, Palo Alto, C-A) was used to
0;1,91]§F§§03f95:23p%t osis in test cells (zZhang et al., 1997). 1YICF-7 tunoiio21/085
cells were treated for 4 hours with EA faction (lrng/m) or the vehicle

(0.1 f DN1SD), washed with fixing solution, and 14 stained with Anzexin

V- EGFP and/or prapidiumiodide :Cur 1 S mn in darl~ Culls were viewed
using a N kon ECLI PSE ESO0 i nvertod | uorescentscope. Test tunor cells (1 x
106 cells), with or without treatnent using flte evaluatjn cts
~or the derived phytochem cals, wore harvested and axedBW‘i'%“@#%ﬁ%g%%&a
e-cold, 701 ethanol at ~ Cfor 2 hr. Cellular DNA was stained for 30

mnutes in the dark wit h Pl staining 15 solution_containing 50 ~glapnl, .

b opi dvaffeie eeiRd. (R, PR BGropmEBESH -4 T- SRR EOne P10 PES SRYFoTg 4 &
percentage of cells with a 9u'b-G 1 ~. 71 VA content over total DT~A was

t aken Rmsénoticassure of the apoptotic cell population using a Coulter IrPrCS
XL flow cytvrneter (Beclanan Cr,mter, USA). Data were generated $rom
sanples with at |east 10,000 cells per assay and anal yzed with the pNA

| ~u)ti Cycle pz~ograrn (Beckman Coulter, USA). 20 3_ Ind~actipn of FasL

expresgLof ® ot & dnSorBid gfald W €1 BB BrbMicH Bbits ifodtkodhilal forpaesspiant 16
Z! ~z 3Jdd 1~~=3%i - 3N~3~I~J r LbL8L9b 6Z 9Z E00Z/ta/7'C 07/11/2U05 18: 27

FAX ~ 428488 cﬁ)faiﬁgpfrgh:sa NRist EPTCk IS8 7P SRnldate b dniptings of sdrve fobGhdeking

célls were culture r overnight i’ six-well flat-bottomplates in RoM
1640 nmedirun supp n A th, 40 j E d eq. f 110 Q- m
A pl aft et i A Bt b 15 A ABREN BHTR: WS e

(S
i ncubated for 5. 8 or. 16 hours. Aft t - tgd p
usi ng. Samel sieampnn pepvaosy el l diafils ) SBIHES & 5

| Suffered saline ngng pH 7_2. Aliquots of S x 105 sells in a final volune
of 100 hydroxybepzpbacghtle | ncubated for 30 min at 20 Cwith 1 ~g nouse
anti-human Fast 1g@, crane hlOK-1 (Pharm n,gerr, USA), washed once,, and
resuspended in 100 '~tl PBS. A nouse 1gd, clone MOPC- 21 ~~Pharm ngen, USA)
was used as the isotyp con'l~rol. Far secondary staining, cells were
iTcubat ed for 30 FignralllA p®pasédsighaling pathwiyt of apeptgsic iy MEST| twinereand
zate anti-nouse 1gQ clone LOMd-15 (Siosource, California, USA), and
washed Huth$f manmBey fRihor cdlly indatedshysplant axttattt dfid: Forremiaass.XL | ow
cytoneter (Beckman Coulter, USA) using the Expo ?~L 4 Cytvneter soflware~
4. | ~ester~ Blot Analysts 15 'lost cells (2 x 106) wexe washed with PBS
once and lysed in 100 ~L lysis bufFer (phL 7.0, 20 nmM

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

We adapted the anti-tumor drnuig-screening strategy developed at the NCI (Monks

15 et al,, 1991) with seme modifications, primanly aimed at evaluating specific cytotoxicity on
tumor cells by 4. formosanus plant extracts, We employed a defined and reproducible
“hioactivity-guided fractionation strategy and protocol” to evaluate the potential anti-tumor cell

effects of the 4. formosanus total plant extracts and the bio-organically derived fractions. The
mechanism-specific cytotoxic activity on tumor cells obtained from specific plant extracts of A.

20 Jormosanus is apparently involved in the induction of apoptosis, as evaluatec using flow

cytometry, western-blot analysis, and caspase(s) activity assays. These findings are very similar

14
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PIPES, 10 MM N ad, 1 mMEDTA, 0.1 % CHAP S, 10% sucrose, x 0 mM DIT, 5 nM
oHERES 0301280 Kal v) Triton ?~-100, 1 mM MgC 2) 2.5 nmM EGTA, and O. 438‘%&(02/12)(/@65
(i-glycerol phosphat e) and 2 ~cT~ protease inhibitox cocktail set III
(Cal bi ochem Co., USA) for 20 mnutes en ice, and vortex-m xed every ~
‘m nutes. PIPES, CHAPS and HEPES chem cal s were purchased 20 frarn Signa
Chem cal Co. (MO, USA). After cez~tra~tgation, protein eancenty ~ation in
t he supernatant was determ ned as descri bed by Bradford

K«af#guﬁ%%?e

bovi ne serum al bunin as a standard. Aliquots of 40 ~t g™5f
separ at ed on a S-~0% gradi ewc m ni - SDS 17 zslzz 3~ bd ~, ~~3-3r ~~~~~
mhs~ t| ~— Z~~. e=~i ~rii.r2 I

1 ovbEG6 5k erpPuthe e el e 5 i L
transferred onto,a PVDE ne M I e P f|| acked
for nofrgheBes fog instangr Hy Rybligh eieﬂ?&firsfﬂf%ﬂ&ﬁ%iﬂ i/% uf?%) (10 nM

Tris, pli 7.5 and 1 ~0 nM NaCl), and probed with speC|f|c primary
antibodie a in blocking solution at 4 C overnight with agitation. Rabbit
anti-actin (pncogene Research Products), rnause 5 anti-PARP (Rel ated
Products), nouse anti - oyt ocL\waweceémeﬁﬁﬁrmwgéw)ay rabbit anti-NF-xB
(Oncogene Research T roducts), nouse anti-porcaspases-2, -7, and -9 arid
apti porcs~spasen8 16BB)I(EE-§eandrHWweﬂs)wmrgomdd A?Qﬂ-iamamyneadbd bolives .
AFter washing with THST (buffer (0.2% Tween 20 in TI~S buffer), blotting

nenbr apRdw, asnthinfdl AW, Welahbavikekérim, 10O INRA penicElie,ABIdUDN g/t eaefdaryyin as
anti bodies at roomtenperature for.3 h. The reacted protein bands were

oSy ﬁéfnafrs 10peR! Rab 15%%83& hGgAPrwhYush 8NIBRCBYE and MCF-7 cells, and

ninesce~nce syst AnezSharn Pharmaci a Bi otech Co., L'I‘K) for
| mage on Conmpany, USA). S.
| nhi bi B Eﬁ nP.K&g%g}uln %Nf@béé g%%@%ﬁ/ﬁgﬁgg%gﬁ#he ani mal tunor
syst em enpl oyed S € npuse sprain /BLJ6J, dr te al.led C57
nouse system har ﬁ%?@ggﬁ%&p‘? OHHPIaEs B—gs%e’héar gan’ﬂﬁathﬁelﬁlg BLqns o8 %fﬂ‘%\}} &g
af fects of Anoectvchil u~ formasanus pl ant tract on tuxn.o [0 re
d0al uatasgetityugy gells peas igaigl YrﬁY&Eraéﬁdé’wgﬁ%ﬁ h@ﬁ'ﬁ"@%’&& %asweﬁ%ﬁ%%qe%
|noculated and ovvn|n23rtao rt.h ol d test s of mce
each willopmynny B83) ayith é§’£1°fgﬂ'f§’ﬂl %PI@ gb@nﬁwvglw TiR8; %{ MTQ%QW%PQ’O
tunmor veils suspended in. SO p,1 phosphat e buffer ed saline ()51%%1% v~~as
i npl anyeltbw woler} isecldavededly mreghcmd(mah flehydgegenase in)liyng cpks, gngdHbisg
area of each nouse on day 0) 1$ ~E/ E~ 3Jbd 1~~~3?i-3N33JJ L' Lt~L8~9b 62 0]
EOO0Zf L@fdi¥n colored formazan precipitates. The relative absorbance changes at 570 om are then
measured. For MTT assays, target tumor cells (5 x 10° to 1 x 10% were incubated with or
15 without plant extracts in 96 well titer plates for 1 to 3 days. After incubation, adherent cells were
washed once with fresh medium, and MTT dye (0.5 mg/ml in PBS) was then added into the
corresponding cell culture medium as described above, and reactions allowed to be carried out at
37°C for 4 hours. The insoluble reaction product was then collected by centrifugation, dissolved
in 100 pL of DMSO, and incubated at 37°C for 2 hours. All assays were performed in
20 quadruplicate cell sets, The cell proliferation-inhibition effect was expressed as the relative

absorption at 570 nm using a microplate reader (Labsystems Multiskan MS, Finland). The

percentage of cell survival after treatment with plant extracts was calculated using the following
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07/17./Z00 1B: 27 FAg D 026/ 065 By Express Mail # Z L798797055US Thrcc_sets
oDMinice 1eee Bassted for the AH~sup treatment, by infra,-peritoneal (r@§234085
ar inira tumaral (i. t. ) nmy actions of test plant extracts, or by the
force-feeding f f. ) npde for, testing anti tunor efects. Specifically,
fromday 2 on,|test mice in group 1 received PBS only vfa i.p. injection
(control 1), and group 2 mce were treated with pBS only vzu farce-feeding
and i.p_ 5 injection concomtantly (control 2). OCrroupgy sdyeshufiitroPorti@o

were treated wyth AID-sup 9blutial7 by i, t, inj ectiaa, i.p. inj action,
and fare-feedi pg by nmouth, respectively. The injection dosage received by

h tgst Q ~ Iafbq 19 Bhiz ; i
For ce. il ifts 480 uafBer ooy Dss by Sl Brey/ OB o @iNinrdchd) ocll.
t ted 7 Ao t] d B i 2ul.at i i
o Gy S I L1 07 % BEF HAAF (FEYIEE R L BBabn D i BldcPermotbfud 0N
by treating m ol‘owing the

) t d til, d= 21, | h of. &
f or ce- fteaipg e?ﬂ'gl\fg‘éfw atﬁ%f 5&%’36{%’ a8 @1%% SERHFY ﬁf /?r'n J?:O é’%\%%‘g”"g'q'i?{ '\|'/a ent-to
the. i ti t ak f 0 1 1 nkj t i f
1% heererm b e eaaLReteack 85 derHbgLRL bor Rt PRSI 3E0° ot ed A

fornmosanus plant. 15 d. Metaboltte profiling and the index or cornpositian
campQund anal yst,r of AFl s,up and ~A. .Fractlona of Anoectochil us
fornmosdrcus Anal ytical high perrormance |iquid chromatographi c (HPLC)

at ual yses wel.eFherésaxneldrassemoprabisis arat Idow Cpameryaelyns eftmasesiiai th a
Waters 600 contxallex, "iJVaters Delta 600 punp, and 24%$ 7 Duel -,

absor bance det pctThie. Apdalért Anmexin N EGRRAmetho2 SCLONTREHnRalo Msp.clA) pos used
enpl oyed far the analysis .of AH~sup fraet~ion with two

sol venty g36et<eite apbpresit hanet ceid ZhanBQr kA, 1997) MY-7anmhomeelld wmed tr¢aByd foTHe

el ~xtian conditions were S5aerforned as follows: b to 5 mnutes, 80% A to B
(i socr ghine)wittPEAGTaPiofli( ialzsl) oB GreBféhidlé ®. BY DMBOY, wasies with Yixinj-sohrticn, andi~

, ~~= | e r cv-sc~~ 6~:~i ~~e~~cem 07/ 11/ 200 18: 2B FAX ~ 027/ 086 By

Pr €S G MRl with AméRh/ VAR End8r bbphdiuml RdideStor 15 4RiH01R dairle CCEIRL werk. vidwed
et ect (%Icra%\{\%lve %Zg]r%z%%ag set at ZTSE r?ggﬂ A5~ mSi 50 colum (2SO0 x 10 nm
Mer ck, Ger ) I f iLye fraction with two sol vent

syst emoIog! ﬂﬁ‘gg’gr@@%‘{ﬁ%&ce%ﬁ e E%Dw“rhe el ution gradient profile

was performnmed
Ato B (linear|g

T3 BRS: ofis o 10° B30H AR R ibRRE tdtidn ik g atulfiag 0%
plant extragts or the derived phytochemicals, were harvested and fixed with 1 ml ice-cold, 70%
ethanol at 4 °C for 2 hr. Cellular DNA was stained for 30 mfnutes in the dark with PI staining
15 solution containing 50 pg/ml propidium iodide (PI) and 100 ng/ml RNase A in PBS buffer. The
percentage of cells with a sub-G 1 DNA content over total DNA was taken as a measure of the
apoptotic cell population using a Coulter EPICS XL flow cytometer (Beckman Coulter, USA).

Data were|generated from samples with at least 10,000 cells per assay and analyzed with the
DNA MultCycle program (Beckman Coulter, USA).

20

3. Inductipn of FasL expression on MCF7 cells and flow cytometry analysis of Fasi, expression
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5 mn) 34% A tp B (isocratic); 24-30 mn 30%0/a Ato B, the ilo~w rate was
obimadoos~tm27amnt t he detector wavel ength WA5 Set at 280 nm The struct @oeg/ o065
of conpounds Z/to $ in the AHsup &, c~ion and compounds x to b in the EA

fraction were then elucidated u~aing various spectroscopi c analyss. ~"V
spectra of test conmpounds were recorded with a Jasco V-550 spectroneter,

and IR spectra| obtained froma Bi o-Red FT5-40 spectrophotonete r. Electron
10 i npact mass| spectronetry (, EXM5) and hi gh resal uti el ect r.Qn-j t
mass i ~peotronetry (.HREIM-) data were col I ect ed witha]%&f?’m?’ﬁ“??ir*ﬁﬁgléllﬁJ7 ~9S8
mass spectroneter, said the NVR spectra recorded with Huker Avance 500 and

300 Mz FT~NWR $Bﬁ§h&é8 ek ﬁ[ioﬁlgé] 219 Wi clbided : HJ@MEH (1:4 }sﬁigve]l ﬂat-bottoxgy a

Quanti fi cat: on| o con ek i'ndeX €onrpoun f on wns done I
15 HPL ~iri j i j . i\
ek apteds o REDELbial Rl RpLEREBRERTha D At dasiweR WL Povin PR B

profile) of the $A fraction s determn t the obsagzv~ed, maxi mal.

Do or BN EREmEAT) O SN P ASASAR SR BIod  BFGRVAP AL fory § or
of the compounds, ranking fromO0.05 to 1 rngln, reveal ed

goad | 1nbewst yherdtremenf, gelds werephaygystedoising O B’éAW%‘nTBﬂJSWgD%n%WaﬁFd

i ndex conpound|in EA ; Cxaction wns done by a 20 PLC anal ysis using a

k1 0~cwiwiceinghoepkaté buffertd Eliner(@BS).@i 78nd t he peak are~l of specific

cozr xpound was|then determ ned and referred to their contents in the

exiraat based p~AlighetssifandH0°tetlalin bfinal wiumewfd00 0 ezt BBS 3vedd incubated for

J, ~~3~i - ~N332~~ L' LbL819%b 6Z :~Z EQA~I ~~1 ~Z 07~.~1~200a 16: 28 FAg ~

02ai 0630 minat 20~ withi 1 1 olseOBUBNGhaBadl. I#EEPdord NOK-dn@Phermingtn,Ji8A),0xt

oft, fbrnosanus Flant L'xtr-acts Fresh plants of A fornosanus were

pur chaggghefi’ ok 2ad®E RisheRh8ed A YOELP PIHS. US nfaust U5@1, Sbaé MoPa tHRrRingsd,s’

identity and authenticity were validated by the specific 3 norphol ogi cal

c d , | | |
or or1 S B B¢ bR BEeetontSR fordpRimatiddlnfe, Ble g e Fa R D

' xﬂag d by a Irow gn g ;- y "ol -abou;t 5 tp o0¢ess for one hoﬁ(rj
1 h g@%g%nl HE" Sark f&g.ﬂ f fé%;% GHAM 3! L dIRE [RG, 80 500061 28 :
Above. (RIGeE CRuTRia: G e nblor i P Beter S iy 8 Ml AR b
o5, at 9% cptoriaiey ERakmE SOl S cong A BaES 4L hGTURY ot er

tes att9¥ qylom
(LABCQNCC7, USA). This preparation gave rise to the total AF-Hot crude

g in dry weight). This AF-Hot extract was dissolved in
phpspl l ate buffer saline (PBS) and enployed fAr anti-cell prollferatia~' ~
activity on tafget tunor cells.4AVesdrnitid: Amilysdet i vity-gui ded fractionation
~otocol' was 15 enployed for further fractionation of the
AF- Hot Tedt cAlls {2ax 10 avene wasissddeitic PRBadce and Fisediinel QD (el sl baxffes §pld 70y @0enM
ctions were obtained fromthe AF-hTot crude extract using a
st epwi PEPEH, hanaM Nagy,t) iMIUEDNA P0.0SEAHAPS, A sudrdse, 20 enNMXRTT) ot MOAEPES) e
t he et hanol ~~precipitated materials derived fromthe AF-Hot sanples that

wer e sguen Ay Mrittack el ad nVIORIAA2! 1% WM /EGPR, and 0.438% (w/v) B-glycerol-

phosphate) and 2 nL protease inhibitor cocktail set III (Calbiochem Co., USA) for 20 minutes on
ice, and vortex-mixed every 5 minutes. PIPES, CHAPS and HEPES chemicals were purchased
20 from Sigma Chemical Co. (MQ, USA). After centrifugation, protein concentration in the

gupernatant| was determined as described by Bradford (1976), using bovine serum albummin as a

standard. Aliquots of 40 pg of protein were separated on a 5-20% gradient mini-SDS-
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24 % 75% ari
or erm ikt asn ge 2
ethanol. In su
into the AF-Ha
A~~3~1- 3N33~] ~
01 029/ 086 Dy
m nutes. The A

87.5t0 (v/v) ethanol, respectively, and the AH sup owes the
e formfraction of the AF-Hot sanple treated with 87. 5825/065
ry, equal volume of anhydrous ethanol was slowy added
crude extract with stirring ancll allowed to 2x ZEl 9~ 3Jdd

f LbL8L9b 6~ : 0~ EOOZI LO1ZT 07/1.1/ 2003 18: Z8 FAX

prose M-tl # ~~L~9WD7b55US stand at room tenperature for 30

| fraction 017.6! in dry weight) was cglJec I

pel l et by centfifugation at 24, Q0 x g far 20 nin at 4 ,'J"Pé?h‘%ﬁﬁidsg%;s#
supernatant was then further added wi th anhydrous ethanol to reach a final

efi hanol, conceptr;utjan of, K 75L (v/Vv)., by usi.ng th FREpR"

descr i Balyaerylaghds, 3¢ gtLiaSIﬁ“Ig*’ &izm(’ @ﬁﬁ%ﬁ‘b’ﬁ?afﬁdt ?ﬂqg S'1st op,? [ﬁﬁﬁgﬁﬂ; (?@gg? lfeg'n
(~-~4.4! in dry weight of the original plant eri ' BLain e
A | | ~PYDE Sl svegs blogkedior RoRRCAFE Bigne Piop b indpt gy sl i ﬂ’? el 00
WErc obtained fromthe 87.5!0 (vlv) ethanol precipitates ?lgqlgt hq.sgﬁ(i%le
fi ~act indvi, Trise ppla¢.6-dndol 0P, mM hand prRbedgvigh spesiic PRRER FRbgdies 1 p
(19.3 g) was then subjected to differential solvent partitioni n%B;USi n

et hyl aslatied et 4 EApvenight elithagietitny Rebbiianti-acBy (Pycogens Researchirogxct)apoyte
1.2 g), :13u0H (about 10 3.4 g), and water ( 1 ~l-4 g) subfracticns,

r gspechhttPARK RRglt&l Pryducks), mse arti-cytacliramsot vi@harohingen), gabbit grtisibs
et hyl acetate s m xed vigarausly with AF-sup at an equal volturne (1:1)

and al konesheh® Rebetinéh BioduoR)) rhailss R patdaspasts+lY -7, and ep andh it parvdspzise&r(BD
organi ¢ EA and| aa, | ueous | ayers were obtai ned) The EA fraction was then

col | ec ﬁ&? SRR URRY sk AXE prinfiPy aniibaRée A\ Rgakihivig Witht TBST dudfeat(8.1%
"The two EA Tractiohs were pooled and evaporated to dryness usilig a 15

t avap %ﬁffEQ}’ﬁfottYiﬁ%EﬁﬁfhnEiW‘a[st fhkedewith atiatide phbdbhatit@botjugaed1g

the sazri ~"prpcedures as was perfornmed for the ethyl acetate extraction,

{]?g a%g{ %eglﬁ%}e{n@%tijop 9% ﬁ{sésﬁ'g‘lféééed&@foteiﬁ"ﬂ‘aﬁds Wtel Jisuafibd B

yi el di ng the B

and Abf-%q?l[amfyr Wet € in phosphate buffere
sal i ne BS), .and the EA ,BuOH and ~lfater.traction i I i
Rttt hypbloamdE | et o et Sroe o LRGkutRsy "tinf| BT, Hnérthan

i'"ollowing experirnents. 20 Cytatoxictty Apalysis 22 3=db

- | Phogesia Bioesh EpotiTE) forimage Ghaleias Kot Bl S Bfizs (Reskgen Kogss s
i 3y Fxp~ess Ma| | # EL1:74B797055U5 5 10 1~ 20 MIT (tetira~olium) assay

( MosnmarPrmpay3lSAd- cal orinetric assay fear measuring various dehydrogena, so
activity in mtochondria of living calls, and jHthym di ne incorporation.
assay, for measuring DNA synthesis in viable sells, were enpl oyed for

eval uation <af|anti-tunor cell activlity. Three t Bi cal tunor cell lines)
a.e., human mapmary tUnihibitias G-EMG Tmmrs@ramh@n@ﬁé LI &fersgnd human
hcpatoma (liep&), were used in the same or parallel t,|;sts.

15 The apimal tomor system employed was the mouse strain C57BL/6], or aften

b}

called C57 or B6 mouse system harbored with mutine B-16 melanoma cells. Pousible in vivo
effects of Anoectochilus formosanus plant extract on tumor growth were evaluated in vivo using
a moderatd tumor cell load of B16 melanoma cells inoculated and grown in 2-3 month old test

mice.
20 Five groups of mice, each with 7 mice per test group, were employed. A total of
1x10° B-16 tumor cells suspended in 50 p1 of phosphate buffered saline (PBS) was implanted

into the dermal tissue (intra-dermally) of the right abdominal area of each mouse on day 0.
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Figure 2 shows|the cytotoxic effect of AF-Hot ors the MCF-7, Hep(~r2, _and ~
in the presence ar absence of fetal bovine scrumin gr G2h/085
tumor call cultures. A very simlar |evel of anti-tunor
observed fax total plant extract AFI~ot regardless of

ture medi um was supplenmented with dr without fetal bovine

a usefi:~l arid inportant baseline informatior>~

that tl he potential interference betweepy lpdsdaidx@wiAvessEer um
conponents and| test plant extracts apparently does not play a role in the
anti-tunor cel| proliferation activity as confer: ed by gla~nt extracts of
A far iRseNdes of Bficd Yedd &t f@xiheastl-dupirediibht, WyeR@maastritaea (W) @t fifes-ent
sets of s~l:arting plant naterials were observed to confer simlar or
conpar [ (; 8} injEisti YeR L%t ExidhL Gl By Ahe KRSL-fde &8k gtle (FEhR Bt hnti-
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A 11, YA pigcticn, £ inieoHpp CredEeHing Y o8t TERPR bt oxi ¢ of fect s of

AF- Hot and AH sup was, al so_observed when the test tunor cells X0 ,

e~~a. | i~ated by Zheigeetion dogage yeceived by gqch test mquse Was d| g of AH{sUR dn 109k
0' 7/ 11/ 2003 16} 29 FAX 1031/065 ~y HxPrcss M-il ~ FIL7A8797055L1%
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cytoto~,icities (or an ti-tunor cell activity) of the fatal crude extract

( AH- Hotrpated\Fbr<]qmnsentitivBde)ys afferdnboniation of aaon wils. Mertimpfonrday£e the frequency of
cha~racteri.zed and canpaxed using MIT assays. As shown in Figure 3, the EA
flpact i tienréaenénterdschahdel toi fiewtr paey,dystrafting ot exéry two Hayehuftdatiy@d. dhkhe
tested cell lipes, ss conpared to the A f-H ot or other organic

subfr, 3glei hterdRifebding, the rélatve heth do¥igeatested i aliteewds sgulvalehizi@shé iegestion or

ef foeti ~e dosage far 50% inhib ition on cell proliferation (EDso) of four
di f. . A i £ a4 ; ) |

VG - 7 Pk 8F 45188 ot ikl torkifst SF Byt Lo o pon et (AR b gade
human panmal | rci | was detected at 0.08 nglnm, and this
is 10-f0 dﬂf"é‘g O%%gﬁ%t%ﬁé‘ﬁ%g’{@?’?@&h@& AH sup subfraotion. le |
Cytotoxicities|of ~rariou~s trr$ani e solvent extracted subfractions affl.
ornmesanus plant on three tar eted human or nouse tunoz-~

el | sCel | SEDSO( m SupEABU , . ]
GSeNTr—78, S HHe BT DA che BReR 37 SR LEPEE E1as AbAT B )
Nol dneot cd atiridicnted dosage, Fs&’; The ﬁi Faof fve dose a HDI for

i nhibitin 50" 4 of ecl| ol FrEaRPE poAnoeciachies RGOS escent ni cr oscopi ¢
anal yses of no| phol agy aaxd Gul tuxe beha,'| O O 15 test tur@r cells 24
Z~16~ 3~J' ~d 1| ~-‘gmlytsmbdigh jperforppnen diguist ghromptographie T(HFL ) apalypes were
07/ 11/ 200 18:2P FAX By Expxeax lvlail ~ El:.79B797055US Light m cr OSCOply
anal ys ipsrfetmedepsing at Wiatess B Sheysteyy eqtiphet withce Wagets 0 ganiroblen affaters Delta

medi um of ' t ent
cell effect wa
whet her the cu
serum This is
demar ~strating

_—

600 pump, [and 2487 Duel A absorbance detector. A 5 ym C-18 column (250 x 10 nm, Merck,
20 Germany) was employed for the analysis of AH-sup fraction with two solvent systems,
methanol-water (90:10, v/v) (A) and methanol (B). The elution conditions were performed as
follows: 0 1o 5 minutes, 80% A to B (isocratic); 5 to 30 minutes, 80-0% A to B (linvar gradient);

t
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significantly altered alter the treatnment with plant extracts of , A

O <R BYRE. FAX a dose of 1 nmg/m, EA fraction exf~ibited the nost [@027/065
significant effects on the nDrphoIoglcaI chan, ~;e of MCF-7 cells, as
oanpa~red to that of .A~i-sup end AF-Flot treatnment (Fig. 4). Simlax resu
I[ts were also 5 observed for the hTepG- azzd E16 tunor cells (data x-~ot
shown). ~"hese obsarvation~~ are in good consistence with the absenred ED~o
val ues of these extract fractions as was xepreser;ted jyqpla:fsbiosmndus
further verlfy if the treated MCF-7 cells were progressing toward

apoptosi s" fluorescent m croscopy anal yses were perforned using Annexin

V- G°P s0ieh 60 Skl Moo9sts: @WBcsilie). MIADdotEdiGH gvoleiiih Was sBPk: 250 ﬁ&r A/ yom Si-

redi stribution of plasna nmenbrane phosphati dyl seri ne was readil
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MCF-7 cells, as a function of eatnment with the 1=;~A fra

Appr oxisrilos: §-5 w7056 At c(?“&%ﬁi/ ESES il t%é’s(la@%swi Lo

t he sub- Gl peak) was obtained far MCF-7 cells post treatment_ wth EA _
fﬁactlmm,(@"/ﬁswq)lﬂl(lmmﬂc) 330 minS0%%r0bs A @B, thei flov sip s T rabiain, ped the
was increased to 71 ~ at the 72 hours post treatnment, Under the sane

exper | deiattal woveldigthomes, setiati258r mmNAThe stoddtires ofvsompdundscl dol § in thep&Rl-apl | s
conpared to 20 that of MCF-7 cells, whereas approxi mately 72% apoptoti e DNA
| evel frasticml maddsommiunds el tbn6lin He &A | Baciont were-BBerh @lrcsddisde atingn various
AH sup Exaction (6 rr~glrnl) of A for~rtosanur also exhibited a simlar

ef f ect sppltrbitopld\éndlgyes enUVaspectal bf CAL lcBmpeliadsl wefe Bfoolel- withnd TEcd6vessol a
(data not 25 ZEf ~E 3~Jt~d h~l ~~~i -~N33~IJ L' LbL8L9b 6~ :~Z E~~~ft Of ~Z
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These results show thaFi the cytotoxic effect of A for rmsal aus on test

Epglﬁi oAt o, SEE b8 BIDL A iph MRS HRLOATAPRR AR BReTO,
agopt pé.i%ﬁ%“%‘%%?%%@t %ﬁ.ﬁ%%eﬁé*ﬁﬁﬁsﬂiﬁﬁ}%ée@? b8 m(aﬂfﬁ&? f“e‘f@ﬁ??%>.
oa et avenood PR GRG0 #E 20 M Aol Rt puceslier o aha L

t he ob t of MCF-7 induced by EA extract of A formasar~u, ~
~i ~ras?ﬁ)' gzgi\gﬁ 3§[L$re expression of Fast, As shown in Figure 7, the
expression of Fast pntein ~4ras increased 1 ~ drasticall from 1 b,/ato
76!, rolative toQuaetifietion ofthe soBtsnt phindgrmomnound i Efy Taptionwus GRBE b¥d | s
were treated with the EA fraction from5 hours to 16 hours in culture

15" i g. HPLEG-4r3dy8)s ushes o dnawBl|concentration o§ Edefraction. Tidigtealpeak srnacnaespanding
exhibiting anti-tunmor activities, including Taxol 15 and e~toposi de, have
been denimdst cempduridindbe 3P LG profitd (netabalite genfi g fthe Edofrattiont waedwtersene at
resulting in cytosolic accumul ati on of cytochrome ¢ (Fang et al.) 198). ~Ve
have ~theabbaied mBcimd dhistibends 6f @D Ofhe. dlandadd rcabiatios cuinast (peakt mmas ws.0n
rel ease of mtochondria cytoc hronme ¢ into cytosol of test tunmor cells.

Fi gur ec&o%ﬂﬁwodsmf (1R cohfpduhis; aeiad BEbRAGES &f | mhtl,apvedal gandiydatty aidR’ C

level s in MCF-7 cel s was observed when treated with EA (vr A>:1-sul~)

fracti 991112»{ $>29 98, éﬁnﬁmmoﬂh%%néﬁ E.Pﬁﬂéx coRPBRASCIPEABAEBH WR\RnE

shomn to ve apoptc,,tic signaling and execution by cleaving critica

| ul g':?,]_,gf gﬁé’ﬁﬁ ﬂ%bg%:fn@@axo%gtr gf B UdcribRC adth RRY @ﬁ@afe%lsbfjbfeilﬂc

spases exl St as at ent Zyrnyens, however,

once activat by 26 ae~te ~~30 & -~~~
~ 034/ 5%%‘ 6"\‘?‘? ﬁ%‘ﬁ%gi%gn%{%ﬁﬂd gijef{ﬂ’rg{wrﬂ[elgls c%te?{sﬁn P%E e#gér%%b?%%ﬂé apoptﬁgltzdi c
si gnal s ro caspascs are prateol yI ically cl Eavaged and begin to take.

action® hlkﬁél 1Yt ed apOopt i C | nltiatOrs (CaSpa&e5-% and -9) intl~il1l
can aGi Y& E the eXeouti Oner CaSpaSCs
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(caspases-3, -b, and -7). In our study, pro-caspase-8 (~55 IcDa) was found
0PridY 2093y 16 :i26 MZeavaged in MCF~7 cells after treatnment with. EA extracfd028/065
Wi thin approximately 16 hours (Fig. gA). For the 5 case of caspase-7
precursor protein, EA extract was detected to induce the proteal yti c
processi ng of caspase-7, starting at 24 is 32 hours post-treatnent.
Caspase-9, Inmown to involver ire the early activation cascade was al so
activated in 1; A-treated MCF-7 cells. Treatnment of M pyifrs @il sSd7b7b5stsA
extract frave also resulted in a tinme-depc~rdent proteolytic cleavage of
poly (; SDP-rihc~se) p4lymerase (PAS.'), another hallinark of apoptasis,
with an accunul ation of the 28 |Lcba and the 10 concom tant di sappearance
of the full-size 116 kDa rrxolecule (Fig. 8B). It has beeau previously

reported that NF7XBragdradioh b Fealion88sH bf X YoRhs¥nffs PRI B%&??t _ _
TNF- a-i nduced apoptc~sis in HeLa cells, a cérvical-aancter cell line, in

vitro (Borsch etpakp pl@idbs AR andY watd guﬁ'hﬁseﬁpﬁ erqN: 'A%o%goc}ﬂ to

be directly involved'in the inhibition of apoptosis (Liu et

oo SRy S E,@stg@ﬁ&ﬁw%&ﬁ@r%ﬁcﬁ@%%ref'mﬁé%g%%ﬂ e
S v o b AP e Gl MO, 0% 8 (S
i of ceapass BRARER SPE Tt helhREEL Pk

decrease from?24 to 48 hovers, as a function cNf fireatnment tine by

CA, Tr i Stelpand foat Hssges et bamogairad b arinding Witk mammesﬁh@m)exuMé by
resu Its indicate 20 that specifte apoptosis neehai usxns are involved xn
t he obsalowetndsteadynboiling (ahayé 1186 *Chpoocese for drertasy with-flaee stolunfes gdriistiled
non-specific chemcal toxif ration or billing. On the basis tb a results of
fl ow cwater. Mherextractirat pronedure Heseribbd sheve warcther sepasted hc ClHeVub¥ nathityom Ve
proposed a possible 27 ZE/ ZE 3Jt~d h~~1~71-3N33~J L' LbL8L9b Z EZ
F00Z/ LilsdWo thfld bketdctRBS whlhs dilieRY Hy *‘&ﬁ%{tﬁmat ?J"dé%( M % ) thidy és at 25,°C,.

798797055U5 nechani sm for the apoptosis | unor - cel ucer
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] ccufpReghatpsate PP piine  BRS MR SR e pa?hfamou activity on
force-feeding via,_oral adm nistration (bra, >ug , Wwere performed in

par al |t@18et ﬁmFHY solls. dy defingd “biogetivinreuided tirstionasion Aezieay andspidtosol was11
three 10 cases) test mice treated with the AH sup Exaction showed a

E§ gn~. emepipyedifor Ajrther fragtipnatiografithé) AFsHobifsé rfordosmus, e desoribed su Figuré dranidn

W vo tunmor growmh (between 6 to 1A days post treatnment) (Fig. 9). The

hi ghesdisqustedsbbwe.y ef fect an tumor growth. was observed between 8 and 7 6
days poattumaz cell inplantation. On day 17, all of the experinental test
groups, inchudi nYatibes bul-frattigreCiven obiaired froinete AF-HaN@nidacektedce arsingedi Ny
groups, have maintainEd with a set b~,;tween 4 to 7 15 m ce per group, wth

tunor sképifsdBB el FrhciehitinlpZodBiutd) AH-AME! /. 11T factidns #akd the @Harbl- eaﬂpﬂa@d
mce were with tunor size below | Z nrn in the non-AH sup treate control 1
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scarified du.e to overbur~3en of tunor |oad Un day 21, all
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OFATA2M30BBROFBEBY Fxpreas Mail N fil.798797055U5 not shown). These re@P2Ps8s
suggest that all of the three tested adm nistration nethod.!. for delivery
of herbal extracts can provide a significant |evel of anti-tunor eLCocts,
with the noat remarkable results obtained fromthe group 3 mice that were
i.p, injeetdd with AH-sup faction of A forrreosaraus. Specifically, ail
inhibition of nore than 70% tunor growh in test m ce masehvebeabnedsuswhen
the animals were intro-iurnorally adm nistered with a plm e~ctract of ~i
farnosanu~. Results fromthese expexxments indicate that zn vdvo grorhrth
of 131, %bg,srq ' rtksT TRe QI DfeactibheEll 7604 Yin altg wedglst) lwas
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f onasan r e im r e Gigtd [ i {@8.
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Cheni c® hti ng nmpound I dentification an
ificati lytical.high f | i,qui j
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crude pHaThe ipxry weightundtAcun (223% Iy docweight) Sactonspereopgal g AheE(. 3% p,
tl ~e eight candi date index conpounds identified by using ~, m~~ss and NWVR
spect r oye) retieanah girycipitates emnd Cthiepseinbile fractiors oresprctivelyi ded  firthag dfendiopations.
Cytosine; 4: Isorhametin 3,4'-0O ~i-D-diglu.copyranoside;, 5 Zsorhammetin
3-D ~- B&E&ﬁ@ﬁnﬂh@ﬂ&ﬂiﬂﬁi(lﬁs Powsiaitiensubjeated do differehifiyl solvent partitioning using
9S) - ~ydr vxy- megasti ma- 4, ?- di ene- 3- oner ~- ~- J3- Dgl uoopyr ari osi de; and 8:

Ki s engiisy 6 £t r('EAgaﬂd 1ova B (BhOUD) Mo lyidid tie BARBSoul 112 g), HuBIED tablotit
:9Z E~9~TLBI ~Z2 " 09/11/2003 16: 31 FAX f~] 037/0B8 ey |;.xprrus Mail #

748797 IJ? by t Bl By ARTENVR), Vi ghibysol
EIlgrrpar ?'rfg%% dqt ﬁeérgtlsbec r%ﬂlﬁﬁggta f/m'trtﬁ f'tiitergFures (3\2%9 etsaqlﬁ?ﬂjzlo%)lsg;veﬁi
t al.,. 1997).) e] ~ o~ s 5
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i denti phatic a retention tine

-a~ t I =-hyd i t 2, o ] - I i

B hyds S0RY e & iandaf top ehpgeraii Upt b Sopijeed el Syt Biganft APk hg s
in), Ki ; 5; ~14.6 mn), d b | al colavl (6: = .

i) (Frege obiagesd: Thadvh frestion sviadhin PR oI e e, it e

i ndex conpounds 2 10 ;
wi&p ethyl acetate. The two EA fractions were pooled and evaporated to dryness using &

15 rotavaper. The aqueous layer was then further extracted with butanol using the samic procedures
as was performed for the ethyl acetate extraction, yielding the BuOH and water subfractions.
The AF-Hot, AH-I, AH-II, AH-III and AH-sup fractions thus obtained were dissolved in
phosphate buffered saline (PBS), and the EA, BuOH and Water fractions were dissolved in

dimethyl sulfaric oxide (DMSO) solvent for subsequent use in the following experirents.

20

Cytotoxicity Analysis
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ofMactaodnidg 2 FAdandi dat e i ndex conpounds 2 (a-anmy~.n traps n-hydroxy

1~ 20 (A i I h i -Dj3-D-gl i in A4
0 (Adenosine) and 5 (Isorharnnotin 3-D-j3 gl ucopyranosi de) in o%lojposs

cinamate) and 4 (isorhammetin) in EA f~aetion were characterized by

anal ytical 1ipLC Individual peaty areas of the nmaximl tJ~~r absorbance
corresponding to the candi date i ndex conpounds in the TdPLC pro~l e of

A H sup anal EA firaction were nonitored and determ ned. Calibration curves
(peak araa vs. concentratioris) of the a anyrin traps pehyduaxy sdhaigt e
and i sorhameti ~x standards, ranging fromO0.05 to 1 ng/m, reveal ed a good
linearity and Rz values (> 0.98) (data not shown). ~uaniification of the
candi dat e i ndex MAfp@erakolinm) AkbayuMaamthniz) f983);ta ciloMaBrReikoy fdmbasddg on
the I rnown ~:,oncentration of the speci Fc factions used for HPLC anal yS| S,

and t harioad deﬂ;&it@bnaﬁmwivﬁydﬁ riiesdhonéxi £35 1iodh gt&ﬂs C&i&ﬁﬂﬂi}%lﬁ&@ﬁﬁé&ﬁ&&tmn
corresponded well wth the conpounds reveal ed by our HF LC prof Iing

anal y sissay, BGheuanE PNA Bsi§ IR GlabRE: f : ) ng
D 0T e e et ST R0 Sy R ¥kl ltnok

3-D-p c@tl%dﬁ@ﬁ?yr@%%g't%caf ﬁﬁﬂﬁ%&li’?h{s 2_1?'?.“; £h @?%@a@f o4y éi}“nt A ge

found to contain 0. 49% oc- a rin

i1 ol “ﬁ@“ﬁ?@%@&@iﬁf&% REELb Y sREE o tlen. 7
?ﬁ’eliéig?? aI18d2t]Falg®e1§ St Db BT 8 okt o B2 R aﬁarhi? e,

a anyri~n,tr hydr oxy cj nana d i sorharnnetin are, sunmari zed as

f ol | o WMoY A‘fﬁ%ﬁd@il%em&ﬂ“ﬁf’ Pé% *’H%%Bf fé“@ Sg:gmawmlwpmzm wediunpof igstdumer cell

Ct QH13N50~, Found 274. 2; i n D20) % 8.1% (1H, s)) 8.08 (1H, s),

5 ox CH re& yerybau@ﬂpq—zseveho tJ(-tllmord:gll effect was observed for total plant extract AF-
5230—|z) 15(IHde-5230—|z)378(IHdJISHz)369(IHd

J' =1 . Sietyregardigss pf wiethen e oilture Tﬂcdgnnmympbmma:dmﬂammw fetalisoving X
62 C, EIMD for C~ tH2a0 t2 found 464.3 8; t HI~MR (i

1020) : senupp iyils 9% @i ugedierrl Bhudrant Sagdlineddfatirmbon, ae:ﬂdnlzs)raﬂng)%wme tholen(iaB) ,
6.39(I H d,J=2.0Hz),b. 20(I H, d, f=2.0l~2),5.39(I Hd,J=7.0),3. 72(I H cl1d,J=11.5

. 2. 01Mm)f¢reﬁcd§§et€vlebh fml)bov:inefls?er(zﬁrdzomﬁoneﬁs 48d tdatlplam} extacl Ayakdht &de@%ot
p- hydroxy cinamate: Wiite solid; crap 105-106 C ELMS for 9~S f ound

S72. 4 L - 7 ; $
o s (%hy Wrg@%olﬁ%hgﬁoxg Béll‘%)‘ol?feifahgn (eﬁah)nt)J s c%n@érred 16451‘; n%:ﬁ eerrﬁts é))él

1. 01 (shnosknf0 Ti%) totd ﬂ%ﬂ(é&l\acp(fﬁ@-}foﬁ pTGB&I%g E(a%) twcg) dﬁferér&)setsl osf%rm Sfaht

materials were observed to confer similar or comparable trends of cytotoxic effects on test tumor

15 ceils (data not shown). Based on MTT assays, the AH-sup sample showed the most significant
cytotoxic or anti-proliferation effect on MCF-7, B16, and HepG2 cells, as compared to those
conferred individually by the AH-I, AH-II, and AN-III fractions derived from the AF-Hot total
plant extract. Less than 45 to 55% of tested cells were detected as viable for MCF-7, 11epG2, and
B16 tumor cells when they were treated with AH-sup a dosage of 1.5 mg/ml for 48 hours.

20 Whereag, more than 80% viable tumor cells were observed when all three tumor cell lines were
treated with the same dose of AH-I, AH-II, or AH-III fractions. A similar trend of cytotoxic

effects of AF-Hot and AH-sup was also observed when the test tumor cells were evaluated by
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(d, J =2.0). @B2 6~1~0 3JtJd h~~3~1-~N33~IJ L' tiat8t9b tib:0'f ~0~~ItO0l ZZ
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Borsch, W, Qber hanmnmer ... and. Sah Her ~n 2 [ t h, by’
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Nat i ongh MREBZQB16, bk HepGRaclls. [ THY EDese the EA fraction for MCF-7 human mammalian

adenocarcinoma cells was detected at 0.08 mg/ml, and this is 10-fold less than thai obtained for

10 AH-sup subfraction.

I'gble T

Cytotoxicities of various organic solvent exiracted subfractions of 4.
formosanus plant on three targeted human or mouse tumor cells

Cells EDso(mg/ml)
Sup EA BuOH Water
MCF-7 0.86 0.08 1.5 2.70
HepG2 . ND(>>1.5) 0.09 0.23 2.50
B16 ~1.60 0.07 >4 ND(>>2.0)

ND: Nel detecied al indicated dosapge. . ‘
FDy: The effeotive dozage (BD) for inhibiting 504 ofcell prolifemtion.

Light and fluorescent microscopic analyses of morphology and culture behavyior of

15 test tumor cells
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Fig. 6 shows the flow cytometric profiling of the change of DNA content and cell

15 cycle behaviors of MCF-7 cells, as a function of time by ireatment with the EA fraction.
Approximately a level of 48% of apoptotic DNA level (as determined from the sub-G1 peak)

was obtained for MCF-7 cells post treatment with EA fraction (0.25 to | mg/ml) for 48 hours,

and this apoptotic DNA. level was increased to 71% at the 72 houss post treatment. Under the

same experimental conditions, similar DNA profiles were detected in HepG2 cells compared to

20 that of MCF-7 cells, whercas approximately 72% apoptotic DNA level was already detected in
B16 cells at the 48 hours treatment. AH-sup fraction (6 mg/ml) of A. formosanus also exhibited a

gimilar effect on the DINA content and cell oycle behaviors of MCF-7 and B16 cells (data not
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conpri ses adenosi ne and isorhatnnel 3n 3-Q (i-17-gh~copyranoside. 10 4. 'The
met hodwhdibbbthenobsdried Hsoptesidf MO iniactd by BA éxtgiet dibd. ghemamnapwastriggetddons
~ritlx one oz nore organic solvents to obtain one~or nore partiti Qa~ed

sub$acty atSexpressibRCofMPisOA s @howh dh Fighrd 7hieeskpadssibg 3¢ Fash @rattint wiss inoreased
nore fractic,ns Is i evaporated to dryness, resuspended in an agueous

58! Ve“ame:@&n%&ﬂefo@/g fter;vgvg*%, b1atif 8] Eﬁg&%ﬁém&f E%du&%tﬁi’ﬁgﬁ&d wizhth@ighort O

yrEld one or-nore su ctior~s. 1 e method of claim 3 wherein the
traction, co 1.Si . j =~ ] :n@pﬂ t = B Vit e lug @r anosi de
is eyaﬁ%ké?ggkkgkggvﬁggg?ﬁ$g@ﬂ@%ﬁ%ﬂg In anegyﬁ§%%§§aQC)%Q?' angﬂéktracted
with ethyl acetate to yield a subfi-action. 7. The nmethod of claim®6
wherein the sub$action conprises a-anmyrin a~rans pi hydroxy cinarnaia and

i sor han2netin. .
Western-Blot Analysis

Several single compound drugs exhibiting anti—tu;nor activities, including Taxol

15 and etoposide, have been demonstrated to cause mitochondrial damage and content release,
resulting in cytosolic accumulation of cytochrome c (Fang et al, 1998). We have zvaluated the
possible effects of 4. Formosanus plant extracts on release of mitochondria cytochrome ¢ into

cytosol of test tumor cells, Figure 8 shows that a significant increase of the cytosolic
cytochrome c levels in MCF-7 cells was observed when treated with EA (or AH-sup) fraction of

20 A, formosanus plaut extracts. Caspase proteases have been shown to drive apoptotic signaling
and execution by cleaving critical cellular proteins specifically and solely after the aspartate

residues (Wolf and Green, 1999). Caspases exist as latent zymogens, however, once activated by
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20 8. A method of controlling ttunvr growth in an organi s~x~ haviz~ a
o7V UDAZ003 16£34 FARt risk of having a tumpr conprising adrWistcring to S@P#i/085

organi 8m an et Tective anount of a conposition conprising an extract
af Anaect ochi | ' us formasanus. 37 6210Z 3~Jdd | ~" 1~3~i -3N33dJ f LbL8L9p bb OT
~00~1L01~Z 07/ 11/ 20U B 1B: 92 FAX A 045/065 Dy Facpress Mafl # E
L798747055US 9. the nethod afclaim8 wherein the extract conprises a
faction obtained by a bot water extraction of AnaectoghipasudafiiRaARs tO
farma erode extract, and a step~wi .se fractionation of the crude extract
with an orgmc solvent to forma fraction of the crude extract. i |b. The
net hodp@gtotit sighul9, weesreidasidits reORbicolyiRANE Rlcabszeat y od
of cl ali:'%j 10 vmgglrlei n '??le $’\1§acti ong‘?g 87215!!(1)ﬁet ﬁgﬁgoe? dsigrﬁ)%me%%%ahgg?'pg%{'i on
CoNpr ao@EtRl aRpidtie intidolsS aAd 300 hurh 3a9 aHGRR '
met hod of claim 11l wherei n@?ﬁg%%ﬁg' g%{ﬂ%gf {%ugﬁfcﬁu?taher &éﬁl?é:%cggc%{rﬁa?%ﬂgﬁ hyl

20! oK Rt 1 U GAGH 15 Mt AT REREBI. v

conprises said sub~Fraction_ i nt

sub&agf M- j Il r 10: i.n
i eor hgé nnet ?%@TH hi?ﬁitzﬁh%@%ﬁav rrlii)lggl %gﬁétc‘g%f%ﬁ%%oéé%ﬁ@# fgargé‘ﬁgﬁﬁ%f 8‘8?‘5% rtihell.
5. A.50 1L1L0 .Sl Q0. t btractiion of clgim ' 13 16. A conposition
B odusEd Ty apiaee? OB Bl BR, SRR URET AelFoRd o g o peiity B Brocessine
Anaea hilus,fai .ira nur . . ext ~rxcting the honogeni zed 15 slue with an 15
aqueoéggﬂgﬁfarﬁ?‘a&?n§6€$§‘ﬁg%h@’rtg(?c’f‘%‘i’?ﬁt‘geﬁtr E’&@’*‘é r SRIWN &, Vel inghe pasly
crude extr.act to. ai stepw se ag{ga_di ent fractionation with etlranol to form
one ofCHEFEN Fagcadywas alsg aphvaied WgEAvieeatad MCEr7 erllse Treatinentiof MCF & el metts ;
resusg&ndi ng the dris~i ono or nono fractions in an aqueous solvent; and
ext r aBf merashdaye slsopemiltad ipne tiore-dapeaddnt qrotieolyfic cleavagh odpoliaéADPGitmize) of
ethyl acetate, and n-butanol to yield at |east one subtraction. 17. A
met hopelyfueeasa (P ARP),rapothemhal yadub frepioptoals, eithamni souhalatibn @f the 2800kD2and the
conprising adm nistering to said organisman effective anount ofthe
160z npuwicdunitan disapgeatamce 6f the3fulbsite/ 71 kDidndleoutd (Figd 8BS it das 'bebiPh sRp 0Z
E~0ZItOlI~T 07/11/2003 16:33 FA. Y 18, A conpositYOn praduced by;i ha
pr oc esportadiiiat BIFAGR abtiviaiohQss rdufin F&mﬁio&{mghmﬁt ENFA QLB osis in Hel,

hoznogeni zi ug pl ant tissue of.Anveclochilur,~" ortosc~nu.~; extracting the

homogedlis7 & Getvical Bhifocpiobil iab, AANPE (BufiBH LA AloodP FRe RePX s%bglﬁjé];g?éﬁcﬂ' 2 ude

extract; and subjecting the trade extract tv a.Sstepw se gra

fr act {@Natdein W 8y &ifé&grﬁlm]h'@d SRR BrbfiofR rofrﬁﬁﬁ:ét&gi%gigd o, ﬂé’é@ﬁpﬂﬂ?@f _hod

of controlling t4~n"ar growmh in an orgatrism Sng
drii ni , . . ¢ o of . ition of
ai m TR AR R R R A< i ah In e ot o Aeorap levibin °

lgl n. %PQG ht':e'llterFifg.a%]A)y Expression of the Rel A subunit in mouse B16 melimoma was

significantly suppressed as a function of the treatment time period with AH-sup (6 myy/ml) or EA
fraction (0.25-1.0 mg/ml) of 4. formosanus (data not shown). A flux of caspase 3 activity, an
incremse from 4 to 24 hours and then a decrease from 24 to 48 hours, as a fimeton of treatment
time by AH-sup in B16 melanoma cells was observed (data not shown). These results indicate
20 that specific apoptosis mechanisms are involved in the observed killing of targeted tumor cell
lines, instead of general, non-specific chemical toxification or killing, On the basis the results of

flow cytometry, westem-blot analysis, and caspase(s) activity assays, we proposed a possible
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conprising: 10 honogeni zing tissue of a plant old tlxa A~oectochal us
9%&?’[23?93 d3@Fé¥racting the honmpgeni zed tissue with boiling water fAr @bsg®es
500 minutes to obtain an extract. 21. A nmethod of itzcreasirtg the pbtency

of an extract of a plant of the Ar~oevtoehtlus famly co'rnprising: 15
ha~nogeni zi n& ti ssuo of a plant of the Anoectaehllu,r famly; extracting

tlz. honoge~~,ized tissue with boiling water for .1 to 500 mnutras to
obtain an extract; subjecting the extract to a stepw ~ adi
fractionation with othanol to formone or nore fxacti aﬁQ%WT'\%gLLé‘ﬁ”"”‘”SUS

i xxcreased potency. | 20 22. TkAe nme~thotl of claim$S whero~n the

eor r ~pefechirféim itsr (e AbHhta ki€ i€ L7t | ol Dy al
intra-peritoneal or rig?%l a~t gﬁ%?#gﬁ%%q@ﬁ&yﬁ%%ﬁ{@%%{@?%T_"éﬁ’f%i‘%b

: 0Z Eogmg_l_%é_Zt 07/ 11/ 2043 16: 33 FAX ~04T/08S Sy Express Ml # L
L~98797053 23. Thv nethod of claimx 7 whorein the conposition is
adnmmr~.ister~ed tn the i organismby oixe o infra tunoral,
intra~-petitoneel or ora.l admi nistration. 24. Tha ~n~ihod of ciaimi 9
wher~in, the conpposition.is i.nistered to t|l~e organi smby one

of i nfira-tunoral ?P?"%f’:”é'?’gléﬁ"r’t"mﬁ" r@ﬁW"hﬂ’n@?ﬁ%ﬁ/f@Mo&Fﬁ Mgdel 4 671 EZ 3Jdd
| z~' | ~~i - ~N3~~1~], r LbL8L9b bb 87 E08~I L8177 '

L Ay9. A9. Al @. Al f BURRKEESION PT efardatjon of in viyo tumor gxewth ks, farv@sapus plEnt oXVEctAF
. AYL. AY . Ar Ar . Alr. A AL AY. AYF 9. AF@Q. A

S . ASLITRibeyC J mguseumar-modsbmes alsp damppstrated as another aspect of this invention.

qr 9X()§. Czt nhb\ VPY] cal] cal] caU] cal] calU] cal] ca] cal] cal] cal] cal] cal] cal] cal] c
a] ca] chyeespeangniy M datscanlivislaing| metbpds il diag nted- taqridrin cotsmxtoup 4),
CDhi zupkf a\ VU] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

g] % a] cHenyeianes)ivisrtion dajovn] Paafid froe-fedaier sfacodal alimidiowdthal (abeR ) cablcal
r s 23abperiorfiedsini petaliel]ih dhis oshidyc a Fipa 9 ajrimbAadsCRE Gabeihetht AdsaRd. C a) Gl madecal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ($-}/2FTy(3Wb~xr mhc] Xni c*Ya

el CEy S AT ca cov ] e o L g o EBUBBLA K EES) G
observed at the early stage for in vivo tumor growth (between 6 to 10 days post treatment) (Fig.
9). The highest inhibitory effect on tumor growth was observed between 8 and 16 days post-
tumor cell implantation. On day 17, all of the expetimental test groups, including the i
Injection, i,p. injection, and the force-feeding groups, have maintained with a sct brtween 4 to 7

15 mice per group, with tumor size measured below 12 mm in djameter. In contrast, only 3 and 2
mice wers with thmor size below 12 mm in the non-AH-gup treated, control 1 znd control 2
groups, respectively; and 3 mice in control 2 groups were scarified due to overburden of tumor
load (Fig. 9). On day 21, all surviving mice in both control groups had effectively grown tumors
to more than the critical size limit of 15 mm tumor in diameter, legally allegeable fbr sacrificing

20 as test mice according to Animal Room regulation rules. In contrast, at the same experimental

stage of day 21 post-treatment, there were still 4 mice in group 3, two mice in group 4, and one

mouse in group 5 that still have tumors exhibiting a size of smaller than 15 mm in diameter (data
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*<WhzBf { vgl gb] Xni c*YalU] ] ca] ca] ca] ca] ca] ca] caV] ca] caV]ca] ca] caV] ca]ca]ca]c

@) cejzoad aal mafer] caV] ca] ca] ca] caV]ca] caV]calcalUcalca MZ M b 036/085
AL VL #R#RH #0339 %080 #' ' ' ' | wgl f a\ WAU] ca] ca] caV] ca] caV] ca] ca] ca] ca] caJcalc
a]J ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]cal]ca]ca]calca]calcalcal"'"" (@ B(

FCC((Y)))))) **9*<*Prx " *o*** +++++#, ., | wl ga\Vl fa\ WAV] ca] caV] ca] cal] ca] ca] ca]
ca] ca] caV] ca] ca] ca] cal] ca] ca] ca] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] cal] ca]ca]c
aU]Tca ,,K--..Uglull//0\0001" 121q1wl11?22222<3t 3~yt 0] d PYOHPCH LR EEPEH]] ca]
cal] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV
I{ 35333: 444955555 6] 66666 7% 7/ 7Q77808@g888T999~xsni d_Yj d ZUa
LaV] o alRCHBRTY A eas Eile ATERRRCORCA CEIOF Lt ftlod SNB A0S MRS G VEDA] ¢
ajcalc

.9999:6:q:::: /.
2 val R Eap Al SRLR SESN S it ioy el tianti e affearsy wih dhs maptcamedbly ca

a
ca] ca] ca].ca] cal.ca] ca] ca] ca] ca] ca] ca] caV]ca] ca] caV] ca] ca] ca]cal: ?F??
eyt SN INA T o S Sy R R e L A s R R A

a] cal] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca]c
a] ca] s £ EB P fpallpaam-mhpiim-otigrpia-Hep ttwmpg growth in test mice was
J2J| wr |l gb] Xj e ZUa] c] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] c
al] ca] cbiejned] when dhe adnimplsaiverd finted-tondraBy callwinis@déd) WidEKIgIant extract of A.
LbLLM3EMCMVIMIXNNNNOO? OO00OP7 PFPPPPP} xsmhe] Xj e ZUa] c] caV] ca] ca] caV] ca] ca] caV] c
a] ca] chpwakfrna) Reguita fina] thess experiments indicate that in vive growth of B16 melanoma tumor

a] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] caV] ca
PPPOQBRSQETB BRI RBRARSPS SHTothvERT Tld TeabilgUalbibi@h oyl hiiteiatiof (ke alaraivyc al
cal] ca] caU] ca] caV] ca] cal] cal] ca gg] Cga]ﬂglla}] caj ca{i/jbcﬂa] ca] cﬁaggg GaF]a

U] ca &@ﬁ&d\f}ﬂkﬁ%&t@%ﬂﬁ? ) Y8Y
FYYY{ lLJij,)kf‘[ 1 e ZUal] ca] ca ca}t%gl]wé%]a%é\y}%%gﬁca cal cal ca] caV]ca] ca] ca] ca]
cal] ca] caU] ca] caU] ca] ca] caV] ca] ca] ca] caV] ca] ca] ca

YYI zzzzzz[, [[[[[[[\[\]S]la]lr]]™__@U _a~bbbb| wql gb] We" ZUal] V] ca] ca] ca] ca] c

30! cal cal egbgaleah sanhanl e asale R e el SVl er Ak R s B D Galialea ol ©

aJcalcalc

bbbbbbbb ccdd+ddddddeE <frff&qgg9j.<i.lii kfal Vj, e

Jcal cal cal cal ca] o PRorc M PERVTEARE a Rl AP AT B [EALY] ROy 4] Vo] a
Jea o et iopad il -

i1 PEITECRINSHE W aErBRhG s patieradgiifnggWatess 600 vapeallyre fater 2glea] ¢
a] ca] c&{ﬂca] cal cal ca c%} caV] ca] ca] ca!ica] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] c
a] ca] c&¥ pampgRRG 2487 Duel A absorbance detector, The three chromatograms of AH-sup plant
sdst 2uuuuuuvyvvvvvvIWWWXX TXgxzxxxxxx~ysnhc] Xj e* ZUa] c] cal] ca] cal] ca] caV] ca
] ca] cafxtebt Epradeosh e fembenidy vafe abmited Aim a]|G-a¥ revdrangiead EFL G iwedsa)
a] ca] ca xx.y6y?yzyyyyy,

127 Qz Vel \thdd¥ |cGinppohds afd JHekéin ~{oupbpstestrh ethe Udfiiall C al<ravaiC avnpadifiary] eal&al ¢
aV] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca] ca] cal]

ca characteristics of a mixture of relatively crude plant extract substances o lemicals,
a#&\ pRv: uzupkfa\ We ZUa] ] ca] ca] caf'ca] ca‘]‘)ca] ca] caL]]‘ csaﬁncgﬁ c%gﬁl%tg é:ea %lg]l?a‘] ca

E e AP 0 e o A o R FO K R Y B o L2
24 BEa H e S RS CERAR, SRS A danre. e it of ca
L S S AR e P

cal cal.cal] cal c al caV] ca] ca] cfa] caV] ca] ca

i1} &%%’W %—!éh i @%}zﬁégﬁb@aﬂvawaa%%wmmaa-eww Hgeqopatararide) wd)&a] ¢
ay ca] ca] cal] ca] caUlﬁca%ca] c”a] caV] ca] ca] ca] ca]ca] ca
d| ~a* dnaenogg (Pisarg M 4).7] | ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca] ca
] ca] caV] ca] caV] ca] ca] ca] ca] caV]ca] ca] ca]caV]ca]calcaljca , Mi; ¥%3; m
".:}xsmhbl]Wd_Z] ] U] ca] caU] ca] caU] ca] ca] ca] ca] ca] caV] ca] ca] ca] cal] ca] ca] caV]
caj] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] cal] ca
- $2@EM>U% 7Xg{vqgl ga\Wd_Z]]] ca] caV] ca] ca] ca] ca] cal] ca] ca] ca]ca] ca]ca]ca]c
a) ca] ca] caV] ca] caV] ca] ca] ca] ca] caV] ca] (‘ga\/] ca] caV] cal] ca] ca
HPqO/ @3rn| '} xsngb\Wd_Z]]]caV] ca] ca 2
UV] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV] ca]

. calca]caV] ca]caV] ca

"+tvo{JUXnx{ytojd YTid Z] caU] ca] caU ca] ca] ca] caV] ca] ca] ca] caV]ca] caV] ca] caV
] ca] ca] cal] ca] caV] ca] caU] ca] ca] ca] c a] ca] ca] cal] ca] cal] ca
BLCKR$/ 8DLc~ysnhc] Xi d_Z] ca] caV] ca] caV] ca] caV] ca] caV] ca] ca] caU] ca] ca] caV] ca
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. 1MdEbQO(! ! S MLOY%&. () - SF10%&' () - y10%&' () - @O%& ()- @ ! 109&' () - 10%& ()-

<dEbCO(!!! @ O%& 10‘V 0%& @'10%&
<debc1()( 111 #109R ’%Tﬂgﬁ%o/% MS %ﬁ% %ﬂ % ¥)compeiing w:th the

° f MOEb I Om’/d. V& 109& 109%& () - *210%&
ﬂ)ol/g/%P(C)&%%l 05?'( il’sﬁzfa ungs ( s(e)t 2), @902y Aii 0%91( 9% ELW’«EPOF)PW!! gz@@latcd from
LOF@ 109& ()-3!L , 2(10%& ((93/@ 10% & (

1411 aBA 1 formosygeiss )wm tifipd 28 dang yhaun aliplestie’ 0)d (X20v@NLgn fime (RT) =

0%&() S g###aB~ @(!!, Y t 109 () - S2109%& () - 0%&()-'X)10%]&()--
109&' (Bin)l goanyrin ####ﬂwm@we YSHRTOYE: Y ndr) & @HOARAT( Yis PORRIrGYy Sitafiste( ) -
109%& ()- (@0%& ()-boge' """ _@(!!YS10%&' ()- 10 10 10 @10%& ()- Y@

- 309 (3; -RBYR D %in),) 158171’1@1&%& (4 -RT (-QI3(S (vhidls) kiBdriond 0FE KT =5 1A% nfihy, S5-10%

. 0 hydroxybenzyl alcohol (6; RT = 18.0 min) (Fig. 10B).

Quantitative determination of the content of candidate index compounds 2

(Adenosine) and 5 (Isorharnetin 3-0-B-D-glucopyranoside) in AH-sup fraction and candidate

index compounds 2 (z-amyrin frans-p-hydroxy cinamate) and 4 (isorhamnetin) in EA fraction

10 were characterized by analytical HPLC. Individual peak areas of the maximal UY absorbance

corresponding to the candidate index compounds in the HPLC profile of AH-sup and BA fraction

were monitored and determined. Calibration curves (peak area vs. concentrations) of the a-

amynn frans-p-hydroxy einamate and isorhamnetin standards, ranging from 0.05 to 1 mg/ml,

revealed a good linearity end R values (> 0.98) (data not shown). Quantification of the candidate

15 index compounds in AH-sup and EA fraction was performed based on the known v:oncentration

of the specific fractions used for HPL.C analysis, and the calculated amounts of pealc areas of the

candidate compounds corresponded well with the compounds revealed by our HFLC profiling

analysis. Bach gram of AH-sup fraction of 4. formosanus contains 0.72 mg (0.072%) and 3.4 mg

(0.34%) of adenosine and Isorhamnetin 3-O-B-D-glucopyranoside, respectively, EA extract of A.

20 Jormosanus was found to contain 4.9 mg (0.49%) and 52.3 mg (5.23%) of a-amyrin trans-p-

hydroxy cinamate and isorhamnetin, respectively in one gram of the extract.
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5 Colorless needle crystal; mp 234-235 °C; EIMS for C;gH;3NsO, found 274.2;
THNMR (in D,0): & (ppm) 8.18 (1H, 5), 8.08 (1H, s), 5.91 (1H, d, /= 6.0 Hz), 4.28 (1H, dd, J=

5-2,3.0Hz), 4.15 (1H, dd, J= 5.2, 3.0 Hz), 3.78 (1H, d, /= 1.5 Hz), 3.69 (1H, d, /=1.5 Hz).

Isorhammetin 3-O-B-D-glucopyrangside

10 Yellow argorphous; mp 162 °C; EIMS for C21H3001, found 464.38; THNMR (in

D20): o (ppm) 7.96 (1F, d , I = 2.0 Hz), 7.56 (1H, dd, J = 8.0, 2.1 Hz), 7.04 (1H, d, J = 7.8),

6.39 (1H, d, /=2.0 Hz), 6.20 (1H, d, J = 2.0 Hz), 5.39 (1H, 4, J = 7.0), 3.72 (14, dd, J=11.5,
2.0 Hz), 3.54 (1H, m), 3.4 (2H, m), 3.23 (1H, m).

15 o-amyrin frans-p-hydroxy cinamate:

White solid; mp 105-106 C; EIMS for CagHssO4 found 572.43; "HNMR (CDCly):
S (ppm) 7.62 (d, J= 8.0), 7.45 (d, J~ 8.0), 6.85 (d, J= 18.2), 6.32 (d. J= 18.2), 5.22 (m), 4.70
(m), 1.17 (5), 1.01 (s), 1.00 (s), 0.96 (s), 0.90 (s), 0.89 (s), 0.86 (s).

20 Isorhamnetin:
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subjecting the crude extract

a stepwise gradient fractionation with an organié solvent to form one or wiore fractions.
|
2, The method of claim 1 wherefin the organic solvent is ethanol.

3. The method of claim 2 wherein one of the fractions comprises adencsine and

|
isorhamnetin 3-0-B-D-glucopyranoside.

V
1
1
'

10 4, The method of claim 1 funha'p comprising partitioning the one or more fraction:

17/ §

with one or more organic solvents to obtain one'or more partitioned subfractions.
i
5. The method of claim 2 wherein at least one of the one or more fractions is
!

i
|
|
evaporated to dryness, resuspended in an aqueous solvent and extracted with at least one of ethyl i

acetate and n-butanol to yield one or more subﬁ:ﬁcﬁons.

15 6. The method of ¢laim 3 wherein the fraction comprising adenosine ard

isorhamnetin 3-O-B-D-glucopyranoside is evapbmted to dryness, resuspended in an aqueous |
solvent and extracted with ethyl acetate to yield Ia subfraction.

7. The method of claim 6 wharein the subfraction comprises g-amyrin irans-p-

hydroxy cinamatis and isorhamnetin, . |

20 8. A method of controlling tumofr growth in an organism having a tumor or is at Tis{(
|

of having a tamor comprising administering to said organism an effective amount of a composition

comprising an extract of Anoectochilus jbrmosar!ms.
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fraction comprises adenosine and isorhamnetin ?3~O—|3—D~glucopyranosida.
12. The method of claim 11 whersin the fraction is further extracted with ethyl
{

acetate to produce a subfraction and said administered composition comprises said subfaction.
|

13. The method of claim 12 wherein the subfraction comptises a-amyzin trans-p-

!

10 hydroxy cinamate and isorhamnetin. |

|

14. A composition comprising t:he fraction of claim 11.
]

15. A composition comprising t:he subfraction of claim 13

!
|
16. A composition produced by the proéess comprising:
homogenizing plant tissue of Ancectochilus Sormosanus, exiracting the homogenized tissue with ‘L‘
I

15  aqueous medium at 90 to 100 °C to form a crud!e extract;

subjecting the crude extract to afstepwise gradient fractionation with ethianol to form

one or more fractions;

evaporating the one or more fra¢tions to dryness; resuspending the dried one or mare
|
fractions in an aqueous solvent: and extracting tl‘he resuspended one or more fractions vith at Jeast

20  one of ethyl acetate, and n-butanol to vield at least one subfraction,

17. A method of controlling tun:mr growth in an organism having a tunior

comprising administering to said organism an effective amount of the composition of «:laim 16.
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21. A method of increasing the pbtency of an extract of a plant of the Aroectochilus
family comprising: !
15 homogenizing tissue of a plant of‘fthe Anoectochitus family;
extracting the homogenized tissue with boiling water for .1 to 500 minutes to obtain
an extract; .
subjecting the extract to g stepwise gradient fractionation with ethanol to form one or
more fraction having an increased potency. |
20

, !
22. The method of claim 8 wherein the composition is administered to the organism
l

by one of intra-tumoral, intra-peritoneal or oral administration,
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