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circunvent the nomal apoptotic pMXj ANENRKt s have suggested that the

I nduction of apoptosis via the nediatign wth i nmune defense nechani sm

(Wiliams, 1991; BACKGROUND OF THE INVENTION
1. Field of the Invention

Anoectochilus formosanus Hayata (Orchiduceae) is an indigenous and important
Taiwanese medicinal plant and has been used popularly as a nutraceutical herbal tea in Taiwan

10 and other Asian countries. This herbal plant is|also called “King Medicine” due to its diverse
pharmacological effects such as liver-protection, cancer-prevention, diabetes, and for treatrent
of cardiovascular diseases (Kan, 1986). However, limited scientifically proven information is
available on the bioactivity, physiological functjon, and specific clinical efficacy »f this herbal
orchid plant.

15 Apoptosis is a mechanistically driven form of cell death that is either
developmentally regulated or activated in response to specific sets of stimuli or various forms of
cell injury. It is now evident that many cancer cells can circumvent the normal apoptotic
mechanisms to avoid their self-destruction. Many previous reports have suggested that the
induction of apoptosis via the mediation with |immune defense mechanism (Williams, 1991;

20 Bursch et al., 1992) or other tissue-specific homgostatic controls (Raff, 1992) may contribute as

an important process for elimination of nascent

tumor cells. Recent advances in understanding

the mode of action of anti-cancer agents indicate that regardless of the diverse nature of anti-

cancer drugs, most of them can elicit apoptosis

1/2

In targeted test tumor cells (Whilie et al., 1980;
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(Wright et al., 1994). Therefore, it would be advantageous to tip the balance in favor of apoptosis

over mitosis as cancer chemotherapy and preventative approaches.

There are recent indications

10 mitochondrial membrane integrity and results in

that apoptosis involves the disruption of

the release of cytochrome ¢ from mitochondria

into cytosol, and that this sequence is decisive for the cell death process (Liu et al., 1996; Yang

et al., 1997). Several antitumor drugs, e.g., T4xol and etoposide, with a diverse spectrum of

target molecules, have been also shown to cause the release of mitochondrial components, and

result in cytosolic accumulation of cytochrome ¢

15 known to involve the process of apoptosis is the
of cysteine proteases designated as caspases.

In vitro tumor-mhibition screenir

principal, using a panel of human tumor cell 1

diseases, and coupled with tetrazolium (MTT) as

20 B) assay, have been developed by research grou
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throughput systems for drug screening is now [commercially available, and is being actively
10 employed by a number of pharmacological companies for new drug discoveries. It is also being

b2l

appreciated as “not necessarily so straightforward” for cancer drug discoveries and consideration
is being given to combined compounds or "cocktails.” (Dr. G. Craggi, International Conference
on Traditional Chinese Medicine Aug. 30 - Sept. 2, 2000, Maryland, USA), This strategy of
metabolites/phytochemicals as & mixture of
15 compounds for drug discovery, food supplem-:tJlts and nutraceuticals is the mair policy and
direction of the National Center of Complementary and Alternative Medicine (NCCAM)
recently set up in the United States. Our research (and this invention were designed with this new
strategy and direction in mind, A most recent systematic effort of this approach employed for
medicinal plants on tumor prevention and inhibitipn activities has also been studied on green tea
20 and its derived active compound, epigallocatechin-3-gallate (EGCG )(Lin et al,, 1999; Ahmad et

al., 1997).
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prevention, control or suppression of growth of

efit normal individuals or canser patients.

Administration of herbal plant extracts to hum@s, either as non-symptomatic or as cancerous

patients, may be by oral delivery (liquid-drinking

peritoneal injection, topical application, or even

20 extracts.

), intra-tumoral (intra-dermal) injection, intra-

Intravenous injection of partially purified plant

Another aspect of the invention in¢ludes a process for obtaining the extracts of the

invention either as a crude extract, a fraction d

srived from the crude extract or a subfraction.
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10 to-lot variations of the plant extracts can thus be monitored, adjusted, standardized or controlled

by normalizing the levels of index compounds for ipgredient/compound composition and

profiling in specific plant extracts or the derivefl bio-organic solvent fractionation. After such

normalization/ standardization and quality confrol/analysis (QC/QA) measures, the obtained

preparations of bioactive plant crude extracts

or the derived organic fractions, can then be

15 defined and systematized for use as nutraceuticals or remedies for prevention/counirol of tumor

growth and related malignancies.

The use of the plant extracts and the derived fractions in in vitro (cell culture)

cytotoxicity experiments, using MTT and *H-thymidine incorporation assays. confers an

effective inhibitory effect on cell-proliferation

20

activities against MCF-7 cells (human breast

adenocarcinoma), B16 cells (mouse melanoma), human hepatoma HepG2 of human or mouse

tumor origin. The results obtained from in vitro cytotoxicity studies demonsirate that the

kinetics of inhibition of tumor cell proliferation is a dose-dependent effect.
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subfractions (designated as EA, BuOH, and Water fractions) which, based on thiz MTT assay
15 shows the EA fraction, as compared to that of those obtained from AH-sup, BuOH, 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 cytometry 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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cont ai liveragllspandicar bennbliemetert & atating\otlee fomiscoftumdf) Cel | viability was
measured 48 hours post-treatnment of test cells with varying dosage of crude

extract (AF-flotdy as ifdhgaidshonh ehBctPse 8RN AGT-Sip %P%?ﬁ&ep%hfeﬁﬁﬁéts Rihene
serum using MIT assays. Each data point was obtained fromthe average of

t | kP! hingt ' j o | o5 jf ' . t
of t heoy APLP it b iy BH6TMERRor2 (irkrelard Roieed I M) BSOS B
f I ~ hepat B16. nel I
| oo, Deeeafy.iorsts oG bl PR oF 4o i teh s (R mamld SR AL 668 16 1

ith [ 20 ] . Crude, ext t (AF- Hot d the derived f ti
\(MAH- s\ﬁg°ﬁ%%@%%?%§ﬁﬁ%{?ﬁ§& 'gﬁcgét |r g(r:\s, (r espec% i \ellgl y), eusieglgvﬁ/ﬂ'T gggalyg.ns

Each data point was obtained fromthe average of at least triplicate
sanpl es. 10 The animal model study in vivo showed that intra-tumoral, intra-peritoneal, and

10 the oral-force feeding/drinking methods for delivery of 4. 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 attained 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 fracticnated plant

extracts of A. formosanus.



. OpA/L1 89080185 28 FAX5 FAg ~ 018/ 085 DyExpress Mail # EL798797055U5 Fig. 4.2¢47¢pg5
m croscopy analysis of cell norphol ogy of MCF-7 cells without (A and with
the treatnment of total crude extract (AF-Hot) (B), AHsup fraction (C), and
>CA fractlpn (D) of A fornmobsanus. 5 MCF-7 cells were incubated i a~ RPM
1640 nedi um spi ked either with phosphate buffered saline (A control) or
treated with I ng/m of indicated plant extracts of A j WM%S-B@;SUﬁS
hours. Each phot onucrograph was taken with an QA ynpus 30 canera
installed on an A ynpus f' K40 m croscope with 200-fold magnification. 10

Fig. 5. Mcroscopic analysis of .noriml Jo) J.C - el | t. the .
cellul ar |evel, Ebﬁﬁrgﬁoﬁédnwr%ﬁmpg\% ﬁgﬁ%vy% %ﬁg“’%igtg‘%fy&‘% %51%5) aﬁ?’?ﬁt.ratﬁﬁﬁ- 7
cells WeredLreat,ed vvitf] EA fraction (1nmg/m) for 4 hours arlci, then stained
wi t h PVhersdheqatstwmor relaied Hio-aetivity prpeamental/ syitgms wye pexfarmsd fa, accpydance
control cells treated 15 with vehicle (0.4% DMSO) and stained with Pl and
Annexi Withy,the flowy chart| of anvaffestive gwtreationrandpfien h grasgdure fak en foimasanus

A ynpus PM 30 canera installed on a Nikon EC,'T, TI' SE EB00 m croscope with
200- f ofAF)magni fication using B-2A f Iter (Ex 4S0-490), and C wa, ~ a
brightfield viewof b. Fig. 6. Flow cytonetry analysis of the DNA content
i§ normal a.ind BROPLOt i SntPudol- eIk §rbEferatién foffeet | 6 AXF-Hot caithRdit of | 4E.
11  07/11/200a 16: 28 FAX f~ 019/085 8y Express Mal # EL798797055US MCF~7

S A YO 9 P Wi g
anal yo 0t AP IpBRa Bl olf 3 8 Y TR Rp b Pl 3wl P bavine

fraction of A fornosar~us on inducing cell surface expression of Fast
activi{§™@8ott MCp' 7 cells. MCF7 cells were exposed for 5, 8 or 16 hours,
respectively, to x ng/m EA extract or 0.4 % DI VIfSO solution (vehicle
contr~or). Fast expression was determ ned by flow cytonetry anal ysis using
a nouse anti 10 human Fast 1gG clone NOTC-1, or isotype control nouse |IgG
WOPC- 21, a, nd a €ell@iabilifyugas ataswaed 48 thounppest-tiegttdnn rof Sest coetiarwitls varyitigng.
The results were anal yzed iby a Coulter EPICS XL fl ow cytoneter (Eeclrnnan

Coul t eflosalS6¥ crudé BRrddt EAEXDA) ¥4 inHidayedONBhe Pre8étice W2 laBsence of fetal hovine serum,

using MTT assays. Each data point was obtained from the average of af least triplicate test

samples.

15 Fig. 3. Anti-cell proliferation effect of the total plant extract amd bio-
organically fractionated extracts of A. formosenus 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



OF{1d/2@803 H4:38 M expression profile of caspuses 7, 8, and 9, cytoclty%¢ks/ees
NF 15 ~cB, actin (A), and poly-Al ap-ribose-pol ynexase (f' ARP) (B) in
1V1<CF-7 cells treaited without (control) or with the EA fraction of A
fornmosanus. Aliquots of conparable cell |ysates containing 40 ~, g of
proteins of NICF-7 tu~x~or cells treated rxrith or without test plant
extract were subjected to a 5-20% SDS gradi ent gel 2013?&&&}»&9?&%%%5%

After electro-transblotting proteins in SDS gel onto a P VnF nenbrane,
specific protein bands react ed with test primary anti bodi es and then

By F-cpras. Nai 1 T brokiek BBETSSREam i of cHlmbrpitiay M ich Solt HRE,

room tenperature for 1 h. The reacted ~~rotein bands were visualized
col or i ¢t #nd wikh; thedtregtment of totgl gruds extract(AFsHot(Bh AHriup, frastion Eﬁbrand
gromh itn CS7BL/6J 5 nopose nodel by plant extract (AH sup) of A

f or ~noBArfiractiona(D) ol o1, ferwrasunus.at i ng net hods of plant extracts into test

m ne, including intraperitoneal (i.p. ), intratunoral (i, t.), and oral
force-feeding, were enplo;~red for this experinment. Mce adm nistered with
phosphate buffer only via i.p, injection (control 1), or via 10

fgrce-feedi ng angjcg. 9ce11§u~%fet1heﬁba€éariﬁq@mm64wmemﬁ{§ cdzélth‘é@{w‘?th%%%ﬁﬁa

controls. Seven mce per group were used for each experinent. 13g. 10. The

chem c | H- A)
and EAOYTeRES PRIy oBpESl of BFarEE ML Gul AR R CARF AL B3Rl J1LF spbt R
the three differe reparati ons of AEi ~ tract Anoect ilus

F or oo bR 8 oyt Each PhISRRTBEraBh P aks0, A i Bt BV S AR g5
revEerse phase HPLC system .and the structures and identities of eight

i ndexuRlymapnsiGIetA aicioseopeoyifpYH)-fold maegnifisation. ng of the mixtures of

phyt o- conpounds wez~e identified using ;lk, mass and 20 NWMR spectronetric

anal yses. Conpounds 1: Nicotinic am de; 2: adenosine; 3: cytosine; 4:
i sorhametin 3,4'-D p-Ddiglucopyranoside; 5: isorhametin

300 ~3- D- gl ucopyFigar8)siviéroséipid hnaly3l of Wozfat orbapditofiOMCT-02019840 the
Bxprcss Mal # EL798797055US caffeic acid; 7: (6R,

9S) - Mgtk ROEPR dtifed wief ARREREP aRa SrébidfrpiéHide pyyy anosi de; and 8:
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 function of treatment time.

11



. OPEPO03 tEBBEnt s a chromat ogram of the EA fraction from Anoect ochi [d/19/085
form-osanur plant 5 extract, as obtained froma Si-60 HPLC system The
candi dat e conpounds to serve for indexing or referencing in EA fraction
are: X : long chain aliphatic acid; 2: a-amyrin tra,~s p-hydroxy cinanate;
3:a-anyrin cis p-hydroxy cinamate; 4: isorhametin; 5: |dnser~one; 6:
hydr oxybenzyl al cohol. 10 Figare 11. A proposed signalli way. _of
apoptosis in MCk'".Y turttor artd hunors ~nam-nary tuh’b‘{}gﬁsgﬁﬁlshp%ﬁ%%sd
pl ant extract of A, fornosanus. DETAI LED DESCRI PTI ON OF THE PREFERRED

E1VI BODI ~N p W ed.the anti-tunor -screeni,ng strategy devel oped at
the NCZ (Mon~l ~sﬁ@91ét°eﬂ$ .“{efié'éfilb?teaﬁf'rﬂéﬁﬂe@@dpﬁél&gl FRJ%%CE eﬁﬁw}tm %i m
ed at eval uatiung specific cy' totoxicity on tunor cells by A fornosdnus

pl ant mwcl«%@ T/ BY & Faghan efed) Jaimaosaas, ad dhaw karvesiedaat iindicated mieded
fracrionation strategy and protocol"” to evaluate the potential arrti~tumar
cel | «foiuist Ml gienotee the apaptotiss peaksartdothel inpigarnalyzen garemtah ettt of apoptotic

bi a-organi cally dezived fractions. The mechani smspecific cytotoxic

acti vide§ls.on tunor cells obtained fromspecific plant a;xtracts of A 20
fornosanu,r is apparently involved in the induction of apoptosis,

as
eyal uates, usi n@Flng Effefi5f fhe ENCRLEGS BF % ﬁﬁ%%ﬁh@ 10h8§%ﬂ£§?§8&%§es&§%ac§ 5

activity assays. 7' hese findings are very siimlar 1

FAI L Cx 2 IMBMI i 7 vari.qus pybli,shed

st udi (caéé‘ P 8§§n{tt))ﬁg{?r%ll'n@§ﬁ?@aopot cﬁlfjcc%'f @g@?eﬁglﬁéé%&}“seﬂgﬁf 15! yc?r &ﬁm"—“&ncer
drugs._See for jnsta he, publ i shed i es of' hillie et al., 19%0 and
Jiari dreﬂfecﬁf"‘?‘, ’*fS’SB;/.""ﬁ%Am cLqy ‘PS"‘ﬁrBﬁ#(gr‘al“i"BH (X\g{ggy eantgo)s  NCF-7, and
Flep& cells were grown in ATCC-reconnne.n, ded culture nedia, containing
10% fetal bovine serum 100 Um penicillin, and 100 wg/ nml streptonycin as
suppl ements. EM_ 1640 (G beo BRL, USA} was used to grow B 16 and MCF-7
cell's, and M ni riask Expression wakddietmingd/Bly| flo& bytorrBBly, ankl$is ubimg Hapase ani-| S.
The effect of A fornobs~anus plant extracts and the derived fractions ~on

Hr owt thunfan1Basiadg@) clonsONOKsL) or Viesypeicohtyolerdlus 1gd, BYOPEiNg MiTa FITC-
eolorinetrie assay as descri bed el sewhere (Mosmann, 1983) with m nor

modi f ic@ﬁjfug@te& raf -8t 0 FotBebbliBrPtaMiy, Tﬂaireﬁhts%&%%ﬁlyg%d’dﬁy lﬁi()(\é%)lﬁ%h'or )

is cleaved by mtoehondrial dehydrodgenase in living cells,

pr odu hALtatess. The r tive ahsorbance
Changes 167 "Gy B R e BR-eRal B A PSR) hhe Edpl ot 4R oBomr SR < (5
Xx 103 to 1 x 104) were inculwated with or x 5 without plant extracts in 96
well titer plates for 1 to 3 days. Atler incubation, adherEnt cells were
washed once with fresh nedium and MIT dye (0.5 ng/m in PBS) was then
ar, | ded into th&igd Xeimexpression prefile: of caspases FinSaand 95 cysobkrbmé oy NF- and
reactions allowed to be carried out at 37C for 4 hours. The insoluble
ISeact B aptin ¢4); tandgwly-ADP-cibiose-polyindusc@ARPY (B)dh MQF-T calBarssaed withba® ~. L
of DVMBO, and incubated at 37C for 2 hours. All assays were performed in
(control) or with the EA fraction of 4. formosanus.

p
by

Aliquots of comparable cell lysates containing 40 pg of proteins of MCF-7 tumor
cells treated with or without test plant extract were subjected to a 5-20% SDS eradient gel
20 electrophoresis. After electro-transblotting proteins in SDS gel onto a PVDF membrane, specific

protein bands reacted with test primary antibodies and then treated with horse radislt peroxidase

12



. 0D 1¢a0dr LSl Fe cel | sets. The cell proliferation-inhibition effect d@28/065
expressed a, the relative absorption at 570 nmusing a mcropl ate reader
(Labsystens Multiskan MS, r'inland). The percentage of cell survival after
treatment with plant extracts was cal cul ated using the foll ow ng 15
07/ 11/ 2003 18: 27 FAg 1023/085 By Express Mail ~. LL798797055US fornul a:
viable cell nunber {% ODs~o0 (treated cell culture)/ ~0_(

(un-treated) cell culture) ~c 100 % For certain tes?gg%'rﬁsfm?%tl';g%mms
3T~-thym di ne incorporation assay was al so enpl oyed to determ ne the

anti~c proliferation actiyity i | apt _extracts.of A fornpsanus, b

*Fol I olHmR Gcmineafed seargasiioniee af som RmREASE 19 ! B ofhic BRUSHORIL AR o n
and | Zozengurt (1995). 5 2. Florescent mcroscopy analysis and Fl ow

Cyt onewesg Vagialized by eilorimateic ie@h9d The Apoal ert Annexin V- EGFP net hod
(CLONTECH, Palo Alto, C ~A) was used to assess for apoptosis in test cells
(Zhang et al., 1997). MCF-7 tunor cells were treated for 4 hours with EA
fi~action ( 1 mg/m) or the vehicle (0.1 % D1VI SO), washed with fixing

sol ution, and 1O0Fig i nBd viv! thhiwition 6f B16Gnelano a0 umop Rirdwdinin OGSYBLIGI 15
mn in dark. Cells were viewed using a N kon ECLI PSE >r800 i nvexted

f fuor ep6aEd MBAEIY dight extr ART(ARRSM df 4. YorkiRahd.! ), Wi th or without
treatment using t'he evaluating plant ekxtracts or the derived

phyt ochem cal s, were harvested and fxed with 1 rnl i ve-cold, 70% et hanol
at d Cfor 2 hr. Cellular DNA was stained for 30 mnutes in the dark wii h
Pl staining 15 sol ytion containing 50 ~gJ propi diumiodide (PI], and. |00
~glrrxl |tNase AVar.lwsl-aém@lﬁ{ﬁmsrmeﬁh?ésp@ﬁn Plant fgragls Lo | tgst,mige, Hing 1

DNA content over total DNA was taken as a mensure of the apoptotic cell

popul aintraperiienaaly @GpJountrammpry C8.LYL ant oaral yiossrefeeding Bavdteraemplozed tfor | thigsa) .

Data were generated fromsanples with at | east 10,000 cells per assay and

anal yzexgpetiicht. Niiee BvitiMeredt wifly phesphatednrifer OBbcikaap. Gyedticar (cohitd) 1), 8Dvid.

| nducti on of Fast expression on MCF7 cells and flow cytonmetry anal ysi s

eHFas ~fon9asﬁe¢ﬁa%:aﬁm i p6injecBéh borddoathditl} §echfrot AP werddsel Q8 2ohiyolGHves $nibépdr #1
EL798797455US Aliquots of I x |0O~/m cells were cultured for overni gh? in

Si X-we : 10N RPM 1640 nmedi um suppl enented with 10% heat
i nact i %Fég%&eﬁgptf%\%gk@er uér?rllt' EA

Fig. 10. The chemical fingerprints and the candidate index compounds of the

AH-sup (A) and EA fraction (B) of A. formosanus.

15
Panel A: Metabolite profiling of the three different preparations of AH-sup extract
from Anoectochilus 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 phyts-compounds were identified using /R, 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-O-B-D-glucopyranoside; 6:

13



ORI AR 1¢:28tFAX1ng/ M) or 0.4% DVBO was then added to growth nedia arfé021/085
i ncubated for 5, 8 or 16 hours. After treatnent, cells were harvested using
0.5 m/well Trypsinl EDT, A and washed 5 twi ce in phosphate buffered saline
(PBS), pH 7_2. Aliquots of S x 105 cells in a final volume of 100 ~1 each
PBS Were incubated for 30 mn at 20 Cwith 1 ~ g nouse anti-human Fast
g3, clone NOK-1 (Pharnn~ngen, USA), washed once, an es i.n 100
~, 1 PBS. A nouse Igd, clone MOPC-21 i;Pharm ngen, US 315 s agﬁﬁ%ggsﬁe
i sotype control. For secondary staining, cells were incubated for 30 mn at
10 20 C jin the dark with ug FrTC; conjugated zate i -mouse 1gG clope
LO M3 <aftsiq 25 b (68e ,9Si:hy&%m%,astmﬁﬂ-cgﬁ@-mgﬁ@aot DoglupapyEasgsige; 1 B
analysis by a Coulter EPICS XL fl ow cytoneter (Beckman Coul ter, USA) using
t he ExkinseXoné Cytoneter software. 4, Wertern Blot Analysis 15 Test cells (2
x 106) were washed with PBS once and |lysed in 100 ~tL lysis buffer (pF-~I
7.0, 20 MM PIPES, 10 niMN ad, 1 mM EDTA, 0.1 % CHAPS, 10% sucrose, 10 znM
DTT, 5 nM HEPES, 0.05% (v/v) Triton X-100, 1 mM Mgd 2, Z.5 nmM EGTA, and
0. 4387p L ¥ rcrhaihit Ca%l@onﬂ%%@ rthe EH aciich frobl AhBAISH 0 Bl RlnfOplkhA! |

set 1Tt (Cal brochem Co., U 20 mnutes on Ice, vortex-m xed every

5.mnutes.. P1P1~S P | S I rchased 20.-from Si gma
C?lem' c%%a&)fs P %Bﬂe&%[é%n §§ %@r}ﬂgleaﬁ? yéli?xﬁgzﬁela%ar{dﬂ%}eofoﬁﬁouggﬁioe%elrgg%ﬁri ﬁxf%gt he
supernatant was determi ned as descri bed by, Eradford_(1976), using bovine
serum® g I%LES"b Hpry area) BB¥§E6‘F %@E@?b agidi Jr GranmZiegs-dpaFaed
on a 5-20% gradi ent m ni ~SDS 17 07/ T1/ 2003 16: 27 FAX B 025/ 065 By Eopre-s
Mai | #cInamate8 73 RoBRTE pospalydyoxyz neigwngel 4L dserhiunpetio 7@y , kinseranieené: p-
transferred onto a PVDF nenbrane: (MIlipore). PVDF filters were bl ocked

f or nolmydemedenizyd alvoholi ng with 3 % non-fat dry milk in T13S buffer (10 mM
Tris, pH 7.5 and 100 M NaCl), and probed with specific primary anti bodie; ~
in blocking solution at 4 C overnight with agitation. Rabbit anti-actin,
(Oncogene Research Products), nouse 5 anti-PARP (Rel ated Products), nouse

ti-cytochrome & ' ] - NE- @g
igoduct s), m)useﬁl &F ?i%g}r‘g@ %geed;ﬁgmﬁn/fﬁ g@ﬁ%@%ﬂiﬁ@?ﬁ{:@g s%ﬁ‘é@p ém(iBD
Research Products re used as primry, antihodies. After washing with TEST
bt { or iyran grarnshy Sgnocaian Giedn Blalt SR dehismigrentme ¢ reared wi th
al kal i ne phosphat a: ; e-conj ugat ed secondary anti bodies at roomtenperature
for 3 h. The reacted protein bands were visualized by 10 colorinetric
met hod or by an enhanced chem -| um nescence system (ECL, Amersham Phar naci a
Bi ot ech Co., rDETAIDED DESERIPTIONIOF THEKPREFERREDEMBODIMENIES, t man
Kodak Conmpany, USA).
We adapted the anti-tumor drug-screening strategy developed at the NCI (Monks
15 et al., 1991) with some modifications, primarily aimed at evaluating specific cyiotoxicity on
tumor cells by A. formosanus plant extracts. We employed a defined and reproducible
“bioactivity-guided fractionation strategy and protocol” to evaluate the potential anti-tumor cell
effects of the 4. formosanus total plant extracts and the bio-organically derjved fractions. The
mechanism-specific cytotoxic activity on tumor cells obtained from specific plant sxtracts 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



0B/11/RMA3DLE:26nFASf Bl d Tumor Growth in C57BLI 6JMouse 15 The ani mal tunord022/085
system enpl oyed was the nouse Strain C57BL./6J, or often called C57 or B6
nouse system harbored with marine B-16 nel anoma cells. Po;~sible in vivo
effects of Anoectochilus fornmsanus plant extract on tunoz growh were
evaluated in vivo using a noderate tunor cell |oad of B16 nel anoma cells
i nocul ated and grown in 2-3 naonth old test mce. 20 Eive groups of mce,
each with 7 mce per test group, were enployed. A totQP’E"B’f’g‘f’" HEBEY 6
tumor cel is suspended in 50 p 1 of phosphate buffered saline (PBS) was

inplanted into the dernpl tissue (infra-de~ |.I'y), of the right abdom nal
area ofo Wﬁﬁhgé‘*@rﬁ“ﬁ? gemonstrating, the 1apotails %@%‘“&E@dﬁ’h%ﬁﬁ ARG CABEEN e
Mai | # FL798797055US Three sets of mice were tested for the AH-su
{1 eat némes. Sge foninstange ieyitbatiod studies of Whllieet eb, 108Renaliang etal) [B9ect i ons
of test plant extracts, or by the force-feeding {ff.) node fot' testing
anti tunor effects. Specifically, fromday 2 on, test mce in group 1
received PBS only via i.p. injection (control 1), and group 2 mce were
treated with PBS only viu foycgnfieediPrglifenslion A3sayd i nj ection concomtantly
(control 2). Goups 3, 4 and 5 mce weré treated with AFl-sup solution by
ig t. inj ectiong i i ect | n 0. - j 1 é@g@ ively.
Tge i njection doga%%p%deq:ﬁ;?’vgﬁdd Ei}pé}gcﬁcltseﬁﬁn%lﬁggf V\E}géb?[?{t: dr%wgpl g ~sﬁt%litlwnee
100p1 PBS per .day, jl.e the.force-f . ce took. 2 in 2 er da
or ol | ymega, feneative 1% el i fohER B P ool el 08 nal tipRaiveta’s
inoculation of tunor cells. Starting on day 8, the frequency of x 0 the
t r eat nEFPIREDts FREME 648 (GibspolRE, PR, Wa) Usedsiat EregY 1 16cand, KIGE-7 visllaognd
until day 21. xzr the case of force-feeding, the relative herb dosage
t est edMimnmint Esseatialédedivml (MEM; GilidodBRL,1g24) foodepG2uellake of a 50 kg person
drinking two servings of irxstant herb tea powders (2 tech bags) nade ~vm
about 30 g of dr TRéleffect 0B A FHMHIISnU! st exthetsl andVifeal2Bivid B-aBtidsioni giewadsF t he
i ndex or conposition conpound anal ysis of AH sup and EA Fractions

Anoe . . b o
gpAnoeqt r%ﬁeﬂﬁ%ﬁ&iﬁyé@h%&d ths%%@.?l"?r P EOICAMERI Sishy Wdeloribed elgemhere

r omat O Ic (HPLC) anal yses were using a ers | system

o0 Polioklh oMY G RSy SRS A RS n 5k B SRPY R Al
Sol vonteleye AR T Feekih bY FitaeBon gAYy opepsss 1y Hline cADRifa s papdip the
elution conditions were I ~erforned as faollows: O to 5 mnutes, 80% A to B
(i socr bropa@) colgredofonmazan, presipitats. dbs Aclative Bbsarbarcashaggesdate A7) ;nm gre 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
m 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

15



- 0p7y1Y 2908006 :26: EAF FAg 1027/ 065 By Express Mail # EL798797055U5 30 to 6(4023/085
m nutes, 100% B {isocratic}_The detector wavel ength was skt at 254 nm A 5
prn Si 60 colum (250 x 10 run, Merck, Gernmany) was enployed for the EA
active fraction with two solvent systens, n-haxane (A} and ethyl acetate
(B). The elution gradient profile was perfornmed as follows: 0-5 rnin, 70% A
to H (isocratic); 5-15 mn, 70-30% A to B (linear gradient}; . 1: nin,
30% A to B (isocratic}; 20-30 nmin 30%0%A to B, the PF%W‘%%'%R@’E"’%’J
zrxhntn, and the detector wavel ength was set at 280 nm The structures of
conpounds tyv.8 in the AHsup.fraction and c S to in the EA
Fraot| Bl ovable el bk (Al OOvhGHoa GG CABRRY e Gestah (i e ppl
spectra of test conpounds were recprded with a Jasco V-550 spectroneter,
and | Rupeats 0O Bpheatagviesteeellsi o HRtynrdme ingomesatianaispast Warcalss emploged toon

10 i npact mass spectronetry (EXMS) and high resolution el ectron-inpact mass
spect r deteximiye fHdRtiNS)! praliferationeactivity ecplent extiabts af . fermogyans\VBil fAB8ving dee
spectroneter, au~d the I VMR spectra recorded with Broker Avance 500 and 300
Mz FTstbiivEn$ BRsdrniiiedl Pestocdl] asdiBeritdd by etiffereid and Rivzén 95)Quantification
o:f the content of in?ex conpound inbgA Fraction V\r,~~séu§g(?1{2 b)y a 15 HPLC
agal ysis using a |Irnown concentration of EA fraction. Individual peak area
corresponding to index conpound in the H LC profile (nmetabolite profile) of

h f ' d ' h i npl . ab b f :
The st andar & MRt oI Bt hglilf ol R ESREy Ran RO roiR e B (e

conpounds, rangi fromQ0.05 tp , Jeveal od_|jnearity and Rz

val ues (> 0.98). %éﬂ?%ﬂ(ﬁq‘eﬁw %TMM@STgﬁ‘%?akﬁ% ) s pyed
;fraction was done by a 20 HPLC anal ysis using a known concentration of EA
f r act i tonassessdor propiestikingtestscells (Zhgnecetfals 193Mp Tvigmnor lselts wereetreatesefor And
referred to their contents in the extract based on the standard calibration
cur ve. h@Gs with HA fadiae( 11/ dftke ¢ehdd8 (@b % PMIO)K washel Whh fixihgsolifidTdatdb 5 US
7. Preparation and Fractionation of A, fornosanus Pl ant Extracts Fresh

pbant sst@ihed\wifhoA RGN VSEGEP anblor @idni TodifBeafof @B Uhinbihalafi (B 1sOferk Ividived
Cultural Station and the plants' identity and authenticity were vali dated

by th i Qg jcal features of the flowers (Lin
et al., %@gﬂk&%%g?% 1%0%)9&%% dr irgsgé?t%&g) whol e plants of A,

f or nosanus, i ncl udj | eaf t 6 rogt tissue re honogeni zed b
grinding with a slt R%Pogﬁﬁ}lspgs’?ﬁg, %éig%’ ‘gﬂ{l roé_cvf]ec? “gi‘f e\gg'ﬁn&k'lmgﬁgﬁ%teéiwr}/g

et er | PHESERE B SR rbied Rt bS8, PEBHb Rt A RIS SSELREd-BlY The
SUper ngt{i?nr(])tl Sét Lr°%n}or 2 hr. Cellular DNA was stained for 30 minutes 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 MultiCycle program (Beckman Coulter, USA).

20

3. Induction of FasL expression on MCF?7 cells and flow cytometry analysis of Fas.. expression
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0101y BQ03 18:2% FAXnp extraetions were collected by eentri fugation at 2833088
g for 20 mnu tes at ~5 C, and then |yophilized to dryness using a
| yophilizer (LABCONCO, USA). This prep oration gave rise to the total
AF- Hvt crude Extract (ca. 49 g in dry weight). This AF-Hot extract was
di ssol ved in phosphate buffer saline (FBS) and enployed for anti-cell
proliferation activity on target tunor cells. A defin “ bipact iyl ty-gui ded
fractionation sfirategy and pr~~tocol”™ was | S enpl oyegﬁ'?%srwpflﬁﬁﬁ'?%%@sgus
fractionation of the AF-Hot of A. fornosanus, as described in Figure 1 and
di scussed above. Various .sub-§actions were obfained fromthe - rude
ex| 7~act usi ng aAEﬂ‘é%Wgé ’é?ﬂé’ﬁ’glceﬁsr‘gﬂei ﬁﬁ%ﬂf?‘% T rLB.snKﬁ%ﬁ,d_‘!\?{b,O&%d | ~
fractions were the ethanol ~~precipitated material s, derived fromthe AF-Hot
sanpl enjaten in RRMel 640 quedium fupplemented Withy1 ¢ digat mastivatenh fefal Soving segumysBA ong
87.5% (vlv) ethanol, respectively, and the AH-sup was the renaitaing
sol ubl maftextraétr(inigimh) 0o 0.400 BMFO Mets thenmsided to grawthimeidialang inddmied fomb 18 orl n
sumary, equal vol une of anhydrous et hanol was slowy added into the AF-Hot
crude BXKhéwe! Avdrhreatrhéntj egllsanerde hastdstedasingo0.8 ml/well THigsRWBB TAS B whathed~
029/ 085 Hy Express Ma~1 # ~~L798797055US stand at roomtenperature fox 30

ng nut eﬁviceTigj,heﬁ;Hatgg@f&éd)ﬁﬁggng%/y pH ) r weight) was collected fromthe
pel l et by céntrifugation at 24,000 x g for 20 min at 4C, and the

super nat ant was Aﬂ&?btg HEE ?e’[?g Wﬁﬁ%ﬁ vgmedsp#@ ;ﬁtéﬁ@ﬁ‘?hstvﬁ’eéé ‘Eﬁ‘ﬁﬁast@d el

et hanol concentr’,FFtion 0O y using the 'sane procedure a
described.in gparation of A4 .fraction. lp.this , S I fr Lon
{<a< aodt iy B RGHEh o7 B oo apyistuRah) ERRL 1883t Plotie S OBk hprmmeeny O5hb
AH 1~ (~1.7%in dry weight) and AH~su§) ~23%in dry weight) fractions were
obt ai n&@shed -oree, ARIFESESPERdrdvin 100nHNDE -pgéﬁpl}!ﬁetlﬂﬁés clong MRBCs%) {Bhagmingen,
fraction, respectively. A further fractionation procedure on the AH sup (
19. 3 gUSAxwas head asuhg isetype dontmold Fpf sacendary staindhg; ealls wenetincubiatedifon3 Qmimag
ethyl acetate (EA) and followed by butanol {BuCOH) to yield the EA {about
102 )20 rcuiH thalfark wlith 3 41g0 FITGRDnjvghted rfalet afdtignowre blpGetloae) LO-MG1-15
respectively (Figure 1). In these orl;anic solvent fractionation steps,

et hyl @i&‘&ﬁ}&, MRS oRiX A0S X), A8 WH4Shed tWiddinAFBSHiorab afilySeHe¢ lh CeiterRBIESIKL)
and allowed to stand ‘at roomterrxperature until a séparated and cl ear

or gani EAE% = r i | was then

col | ec’iti%dc ngféﬁy%ﬁg%ﬁ%&@%‘;ersﬁ&gﬁg%@ g%%gla&%&%t%&g"}ﬁg' acetate. The
two EA fractions were pool ed and evaporated to dryness using a 1 S

rot avapex. The aqueous |ayer was then further extracted wi th butanol using
the sarr~e procedures as was performed for the ethyl acetate extraction, Yyi
el di ng the BuOH and water subt FablestersBlotdealpsis Hot, AH I, AH 11, AHIII and
AH sup fractions thus obtained were di ssolved in phosphate buffered saline
1$BS} , Tashcklish(@ xHA") Baeivahed With PBS arreiand ysed irel @) gk by sisctsiafFen (uhl 7, B mM

sul furic oxide (DVBO) solvent for subsequent use in the follow ng

exper i PIPES! $0 mM 1B3CI01 e EDTW, A11dh YHAPS, 2 0% sucrose, 10 oM DTT, 5 mM HEPES,

0.05% (v/v) Triton X-100, 1 mM MgCl,, 2.5 mM EGTA, and 0.438% (w/v) B-glycerol-
phosphate) and 2 uL 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. (MO, USA). After centrifugation, protein concentration in the
supernatant was determined as described by Bradford (1976), using bovine serum albumin as a

standard. Aliquots of 40 ng of protein were separated on a 5-20% gradient mini-SDS-
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(tetra~olium assay (Mosmanm 1983), a colorinetric assay fear neasuring

vari ous dehydrogenase activity in mtochondria of living cells, and

3Hthym di ne i ncorporation assay, fox neasuring DNA synthesis in viable

cells, were enployed for evaluation <>f anti-tunor cell activity. Three

typical tunor cell lines, i.e., human mamary tunor (MCF-7), nouse 5

nel anoma ($16), and human hepatoma {HepG2), were used ™ FPeE! BEREPEPUS

parallel t,;sts. Figure 2 shows the cytotaxic effect of Ap'-Hot on the

MCF-7, Hep(~2, axed $16 tunor cells in the presence_or _absence of fetal

bovi nepadacaylminidecged (k-aemmti 197004 andethen frangferrechento @ ' YDF agembrans Millippiey.| ar

| evel of anti-tunor cell effect was observed for total plant extract AF Hvt

r egar dP¥DF filfersvedelidockiet formdntspeci ficdbinding with 3sYpwneatdryadilkint FBS buffer ({6ut

fetal bovine Z O serum This is a useful and inportant baselizie

i nf or nRM THs, $I2ONERd 200 BIM WD), tdhd RebeAnditispédifie pfimaphastibodicnae bldckingl

bovi ne serum conponents and test plant extracts apparen tly does not play a

role i top~- i f iI2Q8. (oo § f
%lﬁtn%}a@ 7 bf&aﬂgfr;g@mm ag?%abh. @:@h aff daéﬁﬁ (Ghédgeﬁ‘?%ﬁé%@fcﬁ Produchy, Bbadd

ex~| xaet's S. e total crude extract H Hot) prepared from

ts;jnn?i %tf%f?ﬁ%oﬁﬁ%%sﬁf%fﬁﬁé%iﬁ%? a %?%i’ﬁ%"@%? %Mf@éﬁ%&ﬂ%ﬁ%@% s
. B MI'T , Al
Si g 1 EARERE FEEh EXo PO AREIROISASPRIRe 21 T/ B SR PO (B pco

cells, as conpat~ed to those conferred individually, by the AHI, AH-IId and
A~! - | | ReseprshtRrodurcttlewerg cased iap mrimasy aptipedies. AAfigr with ERST buler (3-han 45
to 55% of tested cells were detected as viable for MCF-7, liep&, and B 16
t unor Twedrs20eTBS Hafferye biottingmembranc twasAreatadpwith dikaline phdsphatdsceomjugated~ 48
hours. 20 'V~hereas, nore than 80% vi abl e tunor cehs were observed when all
three jedomiare GhtibddidQs ravhi eentigepatinfor'd hh THare 10058 baidsAbtrt vishllided byor

AH 111 fractions. Asimlar trend e~f cytotoxic effects of AF-Hat and
sup %@%m 0 VA pphen Edint&s tohb fneldefcd By Stel (BLYAL Rthefhahd
8@711/% %@ZWO 03?1?065 Hy 6xprcas Mai | ~ ~Lc798 9%05éUS 3~1 -tehym' di ne

i ncor i.on The. el at i C yi 0 et i e

1t ureynarie EARRR o,y U T By P aCk il Bt Bailan Rodak
BuOH, and watg&ks~actions were further characterized and conpared using MIT
assays~ORBaY tn Figure 3, the EA fiactiozr conferred the highest |evels
of cytotoxic 5 effect on all tested cell lines, as conpared to the AF-Hot
or other organic subfraetions of A fornosanus extracts. Table 1 sunmari zes
the effective dosage far 50%inhib ition on cell proliferation (EDso) of
four different bio- of ohibiticaudfiR IbcEinonSGropith BUGI 7RIX0J Mo@ké , and Water) on
MCF-7, B16, and ~Tep& cells. The EDso of the EA fraction for MCF-7 human
mRMal i an adenoeThe hnioial toabt Systas egileyddedrathdnmdbserpirath, CSUBL/61)i & dffen
10-fold Il ess than that obtained for 10 AH sup subfraction. Table |

Cyt ot odieh I 4501086 RGUSE U steinIRitbSred Qbine Hurid H-26 nfdlarsoi tafst PeRIbIe A vive

ornoranu,r plant on threé tar eted human or nouse tunor
gl T O e R e

a moderate 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 1 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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0BD162008h8:8F fRASt i ve doea a (fiD) for inhibitin SO /o of cell oliferald§/085
Li ght and fl uorescent m croscopi c anal yses of norphol ogy acrd cultwe
beha~, zor of 15 test tunor cells 24 Q032/ 085 07/11/ 2003 18: 28 FAX Ey
Expree's Msil # EE. 798797055U5 Li ght mcrascopy analysi s showed that the
nor phol ogy of MCF-7 cells in culture had significantly aItered after the
treatnment with plant extracts of A fornoranus, At a q&ufr .;J%
fraction exhibited the nost significant effects on the r’rf) ogl cal” change
of MCF-7 cells, as conpared to that of AH sup and AF-riot treatnent (Flg

4). Simlar re Lts r .S rved for 16,tunp

cbi 15 ThisE el g g wARe erfhas rit%?ﬁ%&tt g‘r? e By HESTRRSAL R0 E EiRt

t he observed EDSO val ues of these extr fracti ons a resented,in
Tabl e fumory (.t} twov%?ts teﬁttﬁntqteattﬁe%r thﬁ/étim? E%tltea’fﬁgeo%rfggtfé Hag Apfi-
toward apoptosis, fluorescent mcroscopy anal yses were perfornmed usin
Annexi Wmer @ffertsanSpesifisellyi from day-2w, seshimicndn grovpul ge@isibRBS tady vinipar |y
redi stribution o~ plasna nmenbrane phosphati dyl serine was readily 10

det ect imjbction Kdnirol Al dmsl group2 miceawerertreavddt With RES anllyi oa foroe-féeding halifg.
This result shows that EA fraction has effectively induced apoptosis on

MEF- 7 imgdctien céddomitanily Qetitioy 2ANGrotips 3, #idhd Omedeowére trheatell veith AH-Qip-@hitich
profiling of the change of DNA content and cell 15 cycl e behaviors of MCF-7

cells, byer thi Eatidat ﬁ)ri!m@én ohd Rifcé-fc%&hg%?tme{ﬂtﬁﬁeéﬂé@n ,A fraction.
j jdn, 2

Approximately a 1 ével 8% of apoptotic , I"evel {as determined from
the su b-Gl peal st . treat W th
fraction (0. 25 t%ﬂi%nﬁ? d%%%%.eg{;‘#\%:emhﬁgg L&g aaﬁo&)tnét?r}ecﬂ%\sﬁp Iué\}gﬁ'l\/vas
incre to 710 t th 72 t tre Under t

exper i PE daé’o YCes GHPP mgﬂlb%&eﬂpmx OEpgkyegiOéhthhgrﬂgwer@a | s

conpared to 20 that of MCF-7 cells, whereas approximately 72% apoptotic DNA
| evel Weptedfor d sapsequliverdayy after ingenlation of tumor ealls. Starti a8 th pncym sup
fraction (6 nglm ) of A_ for~nosanus also exhibited a simlar effect on the
1ONA cthetrestmeahvas ehidnged td 2 slowknpicer by tréativighnite avety Bwb @agelntilslag @4t &n et 25
0T/ 11/ 2003 18:29 FAX A 033/065 13y ~s M-l |~ LL798797055LTS shown). These
resul tse bo Yortdfdedinpe tieyrentiox iherbeddsegd tesfed An nfies Was aquisalent thaRd idgdsivn &el | s
is likely nmediated via the pr ocess of programmed cell death or apoptosis

(W T iRee 49950 kg fefsdRXdridkd £ 3% insBatR MeHS1e8 bo " tén %Sé%%ni&c s

known that expresgl on of Fasglgand (Igast can nedi a?’e apoptos is

bi ndi nﬂ?‘%‘%b&t%ogrg% r’g’%}t%quﬁ (Nau1 okat et al., 1999). In. this

st udy OW Cyt Hayses u5| a specific anti-human Fast 1gGlL
conjugated with ffuor ophore (FTTC) was enpl oyed to eval uat e whet her the
observed apopt osis of 1VICF-7 induced by EA extract of A fornosanus 'was
triggered by the expression of Fast. As shown in Figure 7, the expreSS| on
b Fast Grideebeligpeoliling-andshelindex ar eampasitiamcompennd anglysis atdk-swpnnd Bde t o
the non-treated control MCF-7 cells, when the tunor cells were treated with
the EA fraction $om5 hoquacttiwn.iafAWBJChﬂuafahUmaeu( Fig. 7 A-3cB).

West ern- Bl ot Anal ysis Several single conpound drugs exhibiting anti-tunor

activities, ine Analjtig Tegb! petformances1iqpids chiomaiepy SpHie qRIPI£TY0 isdlysak eflere0
cause mtochondria) damage and co~itent rel ease,
performed using a Waters HPLC system equipped with a Waters 600 controller, Waters Delta
600 pump, and 2487 Duel A absorbance detector. A 5 um 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 to 5 minutes, 80% A to B (isocratic); 5 to 30 minutes, 80-0% A to B (lincar gradient);
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 OF &94P93nEB: 28 ’AKt osol i ¢ accunul ation of cytochrome ¢ (Fang et al., |9%8927/¢¢5
have eval uated the possible effects ot A Fornosanur plant extracts on

rel ease of mtochondria cytochrome ¢ into cytosol of test tunor cells.
Figure $ shows that a significant increase of ~; he cytosolic cytochrone c
| evel s in MCF-7 cells was observed when treated with EA (or Al!-sup)
fraction of 20 A. fornobsanus plant extracts. Caspase proteases have been,
shown to drive apoptc,tic signaling and execution by & BEHMY CPPPTPEY
cellular proteins specifically and solely after the aspartate residues
(Wl f and Green, X 999). Caspases exist as |atent zynpgens, however, once.
act i vadtp ¢y mmates, 100%3 (isewatic) Thezstrgtorvayelepgth wis sk pt 2¥knme-4 5um Si-

f, E. 79g7970S5US apoptotic signals, the pro-caspases are proteolytically

cl eavaffecolamd (R8¢ixnl ¢t nmj Meeck, xnnemy) Wisceraglbyadafor dh@BApiotive draction wathatie
(caspases-8 and -9) in turn can activate the executi o ner caspases

( caspagudrend systdins, Akhxarid (A) ﬁld%_){lﬁgietldﬁ:,(g I Thé 8RiBSH rablidnt profi&Mhas pedorntednd

proteol y~~ic cl eavaged ire MCF-7 ¢ ter treatment with EA exfiract

Wit hi N ARRERKI @gtﬁ%@@ Rayres (iéfér&acgfée\%l ?e‘gﬂ{ 76-.*36!505;&%?% Q%eaf; ggagfejl : ig-zo

precursor protein, extract "was O I hduce pro

processi NG~ 4C se-7,. startin to,3 QuLs past-trgegat.ment.
spas@%%olélp‘o@?ﬁ?gofrﬁga’ ?g'sjgl 'ﬁﬂ{ gé:%'goia%" % toaét F‘hﬁa % ﬁaatfa‘g?,sag mliaig. apd the
activated in EA.treated I\/CFZ cells, Trcattnent of MCF-7 cells with EA
ext r acqelopiRrewaylengtte ias rseb 2 #8%, npm. - The stugiures aftcommopads Jttpd & theyABesups
poly (.ADP-ribose) polynerase (PARP), another hallmark of apoptosis, with
an accligaifont ash compp 8 tciaimribctBA froctioon ome tthent eficidatest arsingc wamidust he
full-size 116 kDa nolecule (Fig. 8B). It has beers previously reported that
NF- xB spettrosadpio nanabyses. e LIV tspectrgp obttest tdompoands mate Tddordedi wittice JakpopLasosi s
in HeLa cells, a cervical-cancer cell line, in vitro (Borsch et al., 1992).
The Redpediréiiéier)iahd (R6&ec@h odied foln® WioRadoersliap %Eéﬁbghatbﬁle‘t’e‘%ﬂ ERcirdif
i nhi bition of apaptosi's (Liu et al., 19y6). In this study, after EA

1652 ik b 4RSS BhS) S8 Bt bl RSSOl AR
5L TAINRO) i S SRR oSBT o8 A SRl MR,

f or mosanus~ (dat ng}] shown). A %&gx f caspase 3 activity, an increase

f r om £PEF Vith Bryker divaner 3993#3951'1”MWP§1,“% # S00MHzon
c~f treatnment ti mal%a/ A~i-sup in B 16 nel anoma cEl Ls was observed (data not
shown)(Hransk® Mt 1®)s i ndi cate 20 that specific apoptosis mechanisms are
involved in the observed killing of targeted tunmor cell lines, instead of
gener al , non- speQudntificatiinof thle dontent of aider rvoatpobnd in Be\ fraktidnhendadsnsshy B a
results of flow cytonetry, western-blot analysis, and caspase(s) activity

BS Say HPLE apilgse mﬁsa 1% ddnBerdration Of ELl {203, #diviBudiMak aidd 2hREDoRTin
Express Mail # EL798797055LTS mechani smfor the apoptoSis in MCF-7 tunor

I1s 4 L& inf
ol S St L e RN B

22 G e . R 5P U8, Y P ARG el Rkl
U by VA SR R T oL RECIEE R

force-feeding via oral admnistration (gr~>up 5), were perforned in

par al véluep > %Irﬂsé- Quandsficatmpryof the sonient oLziadex pempopwrindih factiorewas tlone Uy a al |
three 10 cases, test mce treated wwth the AH sup firaction showed a

2 gni fHRIO tandbybiayusirg aumowig cowehtration o 82 \fimdtiad, dridetheapdak wta®E shedificn
vivo tunor growh (between 6 to 10 days post treatnent) (Fig. 9). The

hi gl aestnpouid Wad they defefrizied @nid tefemdd B thsik BotaRs BDG8 k)eskt BeicIRRNhS safidhrd 6
days post tunor cell inplantation, pn day 17, all of the experinental test
gr oup%alibragébnélireg the i. t. injection, i.p. injection, and the
force-feeding groups, have nmaintained with a set b~:tween 4 to 7

20



. 06 L4P0%? B28gFAfup, with tumor size measured bel ow 12 mmin di ameter. 9§g8/065
contrast, only 3 and 2 nice were with tunor size below 12 nmin the
non- AH-sup treated, control 1 and control 2 groups, respectively; and 3
mce in control 2 groups were scarified doe to overburden of tunor |oad
(1~'ig. 9). On day 21, all surviving mce in both control groups had
ei ~'ectively ~~-own tunors to nore than the critical s|ZfedMalikdrs@brsts Mra
tumor in dianmeter, legally allegeable for sacrificing 20 as test mce
according to Aninmal loomregulation rules. rn contrast, at the sane
experinmental stage of day 21 post-treatnent, there were still 4 mce in
group 3, two mce in groi.~p 4, and one nouse in group 5 that still havE

tunmors exhibitin ' ; S5.mmin dj,a r (data 28

07/ 11/ 2003 16:309'&6@6’;‘8’5@?I@dﬁ%’%@%@%ﬁ’?ﬁﬁ"fﬂ“f@%@%ﬁé not shown) .
These results s ergt t hat all of the threw test %iadm' ni stration nethod:
for delivery of HEMhEIANE O A famosers, geregurchased, fony @ fisputplls of nagetochilus
anti-t r effects, vvi{lh the np: ~t remarkable results obtained fromthe

gr oup gl Station o dhe plants'jdertiyy apd (athemtisityy were avalidstedoby Athe specific
fornosanus. Specifically, an inhibition of nore than 70% tunmor growth in
t&st rnewhalegical yist anatesaicaltfeatures of theiflawess (Idn er #hf19F8). uror al |y adni ni st ered
with a plant extract of A fornpbsanus. Results fromthese expezi nents

indi cate that i rFreitv(l0900g)tdr diedBUGONE)| ARSIERIANETE! A ForsmosBhisOhcNidigs &an be
effectively and readily inhibited by adm nistration of the partially

pur i f i sesn pnanbotexdsiels Werd oo deRizER b3 dtHAARH b A6 B RES gﬁﬁgl@{ %@e%;’&%gfﬁ%‘g nd

of this invention. 10 Chemical fingérprinting analysis

| dent i f Lcatd dan-~: hficatd Anal ytd cal hi gh r.formapce |iqui

chr orraaft %g?%%%%&@%@k (aa—lbf’ S gdsdemﬁpge% P¥ SP%EH%U\gﬁﬁél‘faem RS ‘ﬁ%@q?ﬁ‘st em
equi ppec% wisrbh a Waters 6Q0 c(i)ntr,ol ler, "Vflaters Delta 600 punp, and 2487
Duel -Watgl, dBF FXtractioq precsdure deseribedipbare was thentreppatadonse. The-supematants from
extract from Anoectochilus fornosanus were obtained froma C 18 reverse
Bhase thispwe tiysexractionsSvaikeol lextedk by oentofugdomar24)800ex B 6020 BMfASER25t TS
defined chem cal conposition andlor characteristics of a m xture of

r el at iand ivenclyostellipddtdrondss agihg auﬁﬂ&x%@&%o@ﬁé@?ﬁs@g ifrg%-pg&%lﬁﬁstfoﬁgga&gse

of A El-sup, the eight candi date 1 ndex conpounds | den
o g . : N ) i de. 2
Adonoarsey HTIoBR o HaNChide oBRRL YaE NS on STRERE’ i AEHe Pl
Zsor hag i@ :3-D ~j- 3~ ide; 6. 2 ffei id: 7. (6R,
55} - ool i pRbenad® s SRl 3965/ comip B {52 g prtitembion st viaos:

; ncengne igure 10 9. ..C~ 0381085 07/1/2003 18: 31 FAg By Exnnss Ma~'|
# EL7S§$§t(7 Scelilé. 1@ )deﬁzned ‘b%actmty—gmded fractionation strategy a%d grotocol” was

15 employed for further fractionation of the AF-Hot of A. formosanus, as described in Figure 1 and
discussed above.

Various sub-fractions were obtained from the AF-Hot crude extract using a
stepwise ethanol fractionation procedure, AH-I, II, and Il fractions were the ethanol-precipitated
materials derived from the AF-Hot samples that were sequentially extracted organically with 50

20 %, 75%, and 87.5% (v/v) ethanol, respectively, and the AH-sup was the remaining soluble
form/fraction of the AF-Hot sample treated with 87.5% ethanol. In summary, equal volume of

anhydrous ethanol was slowly added into the AF-Hot crude extract with stirring and allowed to
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in human c3arcinoma cells. J of the Nut. Cancer Inst. 89; |881-1886:
procedure on the AH-sup (19.3 g) was then subjected to differential solvent partiHoning using

ethyl acetate (EA) and followed by butanol (BuOH) to yield the EA (about 1.2 g), BuOH (about

10 3.4 g), and water (14.4 g) subfractions, respectively (Figure 1). In these organic solvent
fractionation steps, ethyl acetate was mixed vigorously with AF-sup at an equal volume (1:1) and
allowed to stand at room ternperature until a separated and clear organic EA and aiueous layers
were obtained. The EA fraction was then collected and the aqueous layer was extracted again
with ethyl acetate. The two EA fractions were pooled and evaporated to dryness using a

15 rotavaper. The aqueous layer was then further extracted with butanol using the sarmie 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 sulfuric oxide (DMSO) solvent for subsequent use in the following experitaents.
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Cytoroxicity Analysis
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15 cells (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 AH-IIT 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 ‘Whereas, more than 80% viable tumor cells were observed when all three tumor cell lines were
treated with the same dose of AH-I, AH-TI, or AH-III fractions. A similar trend cf cytotoxic

effects of AF-Hot and AH-sup was also observed when the test tumor cells were evaluated by
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Anoect ochil us forinosanus; extracting the honobgenized tissue with an
aqueouzienechreinomb cOlls was d&ectéi:l 8100.08 mg/m],cand dbis éx 1 0-diolt ; lessrtharf that blstained for

Subj ecting the cru~~e extract to a stepw se gradient fractionation with an
q)ogani,qﬂsﬁpvsqgfra&@nf ormone or nore fractions. 2, The nethod of claim1l
wherein the organic solvent is ethanol 3. The nethod of claim2 wherein one
of the fractions conprises adena sine and isorhametin

3-0 (3-D gl ucopyranoside. 10 4. The nethod of claim1 furthei conprising
partitioning the one or nore fractiOﬁ1 vvigth one or nore organic solvents to
obtain one.or nore par~tioned subfra i

Cytotoxicities of various organic solvent extracted 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: Nol detecied at indicated dosage.
EDgo:_The effective dogage (ED) for inhibiting 50% of eell proliferation.

Light and fluorescent microscopic analyses of morphology and culture behavior of

15 test tumor cells

24



21032/085
owﬁuﬂ'diﬁ peihadxof claim 2 wherein at | east one of the one or nore fra‘ctl cans
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subtractions. 15 6. The nethod o~claim 3 wherein the fraction conprising
adenosine and i sorhammetin 3-0O (i-Dglucopyraaoside is evaporated to
dryness, resuspended in as aqueous ;, solvent and exisyBgtamyiitotnomistey |
acetate to yield a subfi-action. 7. The nmethod of claim®6 wherein the
subtraction conprises a-anyrin rraris p hydroxy cinamate and isorhamEti n.
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acetate to produce a subtraction and said adm ni stered conposition

cvznpy i %Sfu&ﬁérdv&ffg éi; fiRCrdaped MAEF- ;}_Q@Hg%boﬁrygfesﬁh 2itd%drd opRER! Nudrdstent

subfractl on co a-anyria traps roxy ci.namate and

i sor hanmet i n. 14 A co 0sS r i X 15
A conBBEptioK TSR S, SERIEe, FRBR A djeRsy VEPER @ bRidtm dRldE: chiting
produced by the process, co eni z an sue of
AnoecFiaiFs § abows hehas SR OB pULH: @?ﬁq@ Rebfs Redphelie B fosroativn o
aqueous nediumat 90 to 100 Cto fom a_cru~e extract; subj ecting the
16r udedetectedin MGF-7 cells afieniresgmept it BA fracsion;fon four Saus ﬂﬁﬂ%{qsw& ﬁ’éq“'% B2t orm
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extracting the resuspended one or nore ~a~ctions vrith at |east 20 one of
ethyl acetate, and n-butanol to yield at |east one subfraction. 17. A

met hod of controlling tunor growth in an organismhaving a turt,tor

conprising admnistering to saygh,er <&f fective amount of the
conposition o~~alaim X6_ 38 /fl/ 203 ﬁgy 33 FAX |

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 treatment with the EA fraction.
Approximately a level of 48% of apoptotic DNA. level (as determined from the sub-Gl peak)
was obtained for MCF-7 cells post treatment with EA fraction (0.25 to 1 mg/ml) for 43 hours,
and this apoptotic DNA level was increased to 71% at the 72 hours post treatment. Under the
same experimental conditions, similar DNA profiles were detected in HepG2 cells compared to

20 that of MCF-7 cells, whereas 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

similar effect on the DNA content and cell cycle behaviors of MCF-7 and B16 cells (data not
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. Al U9. by the. expreasion ©f FasL. As shown in Figure 7, the expression of FasL protein was increased

GPcfne' *-0\j zupke [ V] ca] ca] caV] ca] ca] ca] ca] caV] cal] cal] ca] caU] ca] ca] cal] ca]
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Western-Blot Analysis

Several single compound drugs exhibiting anti-tumor activities, including Taxol

15 and ctoposide, have been demonstrated to cause mitochondrial damage and content release,
resulting in cytosolic accumulation of cytochrome c (Fang er al,, 1998). We have evaluated 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 plant extracts. Caspase proteases have been shown to drive apoptatic 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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0o Cinttaperitonsal injastion. (group 4) amd force-feeding via oral adaminisivation (Eotp 3). were
performed in paralle! in this study. Fig. 9 summarizes the experimental results. In all three

10 cases, test mice treated with the AH-sup fraction showed a significant delay of tumor growth, as
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 experimental test groups, including the iz
injection, i.p. injection, and the force-feeding groups, have maintained with a sct between 4 to 7

15 mice per group, with tumor size measured below 12 mm in diameter. In contrast, only 3 and 2
mice were with tumor size below 12 mm in the non-AH-sup treated, control 1 and 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 for 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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results obtained from the group 3 mice that were i p injected with AH-sup fiaction of A.
formosanus. Specifically, an inhibition of more than 70% tumor growth in test mice was
5 obtained when the animals were intra-tumorally administered with a plant extract of 4.
formosanus. Results from these experiments indicate that in vivo growth of B16 melanoma tumor
in C57BL/6J mice can be effectively and readily inhibited by administration of the partially

purified plant extracts of 4. formosanus under the experimental conditions of this invention.

10 Chemical fingerprinting analysis and Index Compound Identification and Quantification
Analytical high performance liquid chromatographic (HPLC) analyses were
performed using a Waters HPLC system equipped with a Waters 600 controller, Waters Delta
600 pump, and 2487 Duel A absorbance detector. The three chromatograms of AH-sup plant
extract from Anoectochilus formosanus were obtained from a C-18 reverse phase EPLC system.
15 The index compounds are herein to represent the defined chemical composition and/or
characteristics of a mixture of relatively crude plant extract substances or phytochemicals. For
the case of AH-sup, the eight candidate index compounds identified by using IR, m:ss and NMR
spectrometric analyses are: Compounds 1: Nicotinic amide; 2: Adenosine; 3: Cytosine; 4:
Isothamnetin 3,4’-0-B-D-diglucopyranoside; $: Isorhamnetin 3-O-B-D-glucopyranoside; 6:
20 Caffeic acid; 7: (6R, 9S)-Hydroxy-megastima-4,7-diene-3-one-9-O-p- Dglucopyraroside; and 8:

Kmsenone (Figure 10 A).
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amyrin trans-p-hydroxy cinamate, and isorhamnetin are summarized as follows:

Adenosine

S Colorless needle crystal; mp 234-235 °C; EIMS for CyoH{3NsO,4 found 274.2;
IHNMR (in D,O): o (ppm) 8.18 (1H, s), 8.08 (1H, 5), 5.91 (1H, d, J= 6.0 Hz), 428 (1H, d4, /=

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

Isorhamnetin 3-O-B-D-glucopyranoside

10 Yellow amorphous; mp 162 °C; EIMS for C;;H;¢0;, found 464.38; *HINMR (in
D,0): & (ppm) 7.96 (1H, d , J = 2.0 Hz), 7.56 (1H, dd, J = 8.0, 2.1 Hz), 7.04 (1H, d, J="7.8),
6.39 (1H, d, J = 2.0 Hz), 6.20 (1H, d, J = 2.0 Hz), 5.39 (1H, d, J= 7.0), 3.72 (1H, dd, J= 11.5,

2.0 Hz), 3.54 (1H, m), 3.44 (2H, m), 3.23 (1H, m).
15 a-amyrin trans-p-hydroxy cinamate:
White solid; mp 105-106 °C; EIMS for CasHscOs found 572.43; THNMR (CDCly):
o (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 (s), 1.01 (s), 1.00 (s), 0.96 (s), 0.90 (s), 0.89 (s), 0.86 (s).

20 Isorhamnetin:
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7.96 (d, J =2.0), 7.56 (dd, J = 83/2 1), 704(d,J—78),639(d J=2.0), 6.20 (d, J = 2.0).
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The terms and expressions w]::‘u'ch have been employed are used as temms of
description and not of limitation, and there; is no intention in the use of suck terms and
expressions of excluding any equivalents of theil features shown and described or portions thereof,
it being recognized that various modiﬁcatiorils are possible within the scope of the present

15 invention. The references referred to herein are incorporated by reference in their entirety.
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) (- 2, The method of claim 1 wherqm the organic solvent is ethanol.

3. The method of ¢laim 2 whereiin one of the fractions comprises adenosine and
isorhamnetin 3-O-B-D-glucopyranoside. I

10 4. The method of claim 1 fuﬁhe!r comprising partitioning the one or more fractions
with one or more organic solvents to obtain oneéor more partitioned subfractions.

5. The method of claim 2 Whereiin at least one of the one or more fractions is
evaporated to dryness, resuspended in an aqueous solvent and extracted with at least one of ethyl
acetate and n-butanol to yield one or more subfriactions.

15 6. The method of claim 3 wherein the fraction comprising adenosine and
isorhamnetin 3-0-B-D-glucopyranoside is evap:orated to dryness, resuspended in an aqueous
solvent and extracted with ethyl acetate to yield a Isubfraction.

7. The method of claim 6 where:in the subfraction comprises a-amyrin irans-p-
hydroxy cinamate and isorhamnetin. .

20 8. A method of controlling tumdr growth in an organism having a tumor or is at risk
of having a tumor comprising administering to s;aid organism an effective amount of a composition
comprising an extract of Anoectochilus fomzos;zrftus.
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acetate to produce a subfraction and said admm]stered composition comprises said subfraction.

13. The method of ¢laim 12 wh%erein the subfraction comprises a-amyrin trans-p-

10  hydroxy cinamate and isorhamnetin. |
14. A composition comprising 1f;he fraction of claim 11.
15. A composition comprising tfhc subfraction of claim 13
16. A composition produced by the process comprising:
homogenizing plant tissue of Anoectochilus for%nasanus; extracting the homogenized tissue with an
15  aqueous medium at 90 to 100 °C to form a crude extract;
subjecting the crude extract to aistepwisc gradient fractionation with ethanol to form
one or more fractions;, |
evaporating the one or more ﬁ'acgztions to dryness; resuspending the dried one or more
fractions in an aqueous solvent; and extracting t;he resuspended one or more fractions vith at Jeast
20  one of ethyl acetate, a;.nd n-butanol to yield at lesast one subfraction.

17. A method of controlling tun::lor 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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20. A method of obtaining a crude extract of a plant of the dnoectochilis family

comprising: .
10 homogenizing tissue of a plant of the Anoectochilus family; and
extracting the homogenized tissut with boiling water for .1 to 500 minutes to obtain
!
an extract. '
21. A method of increasing the p;btency of an extract of a plant of the Aroectochilus
family comprising:
15 homogenizing tissue of a plant ofE the Anoectochilus family;
extracting the homogenized tissue with boiling water for .1 to 500 minutes to obtain
an extract; I

subjecting the extract to a stepwise gradient fractionation with ethanol to form one or

more fraction having an increased potency.
|

. L
20 22. The method of claim 8 wherein the composition is administered to the organism

by one of intra-tumoral, intra-peritoneal or oral administration.
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23. The method of claim 17 wherein the composition is administered to the
organism by one of mtra-tumoral, intra-peritonéal or oral administration.
24, The method of claim 19 wherein the composition is administered to the

organism by one of intra-tumoral, intra-peritonéal or oral administration.



