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10 Taiwanese medicinal plant and has been used popularly as a nutraceutical herbal tea in Taiwan
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 treatment
of cardiovascular diseases (Kan, 1986). However, limited scientifically proven information is
available on the bioactivity, physiological function, and specific clinical efficacy of this herbal

15 orchid plant.

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

20 induction of apoptosis via the mediation with immune defense mechanism (Williams, 1991;
Bursch er al., 1992) or other tissue-specific homeostatic 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 in targeted test tumor cells (Whllie er al., 1980;
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¢ an inportant process for elimnation of nascent tunor cells. Recent
advances in understanding the node of action of anti-cancer {a@gANs2007
i ndi cate that regardl ess of the diverse nature of anti- cancer drugs, nost
of themcan elicit apoptosis in targeted test tunor cells (Wllie et al.,
1980; 1 1 0 JAN 2007 Jiang et al., 1996). Moreover, over-expression of
certain "anti-apoptotic" proteins (e.g., Bcl-2 or BclxL) can inhibit
apopt odiaggiehducd§obMerngeyercexfeeKprgsaen of ¢ameinutintipPPRvOE. Petengle. gnldcl-2 or
etoposide (Fang et al., 1998). Conversely, nunbers of known or suspected
t unor Pebmptar mhitet gpoptasisandaied byaniishader agomt achid{iPVPxol, ara-C, and etoposide
1, 1-bi s(p-nmezerein, diethylstilbestrol (DDT), saccharin, aflatoxin, etc., 5
are knqmc%t@ dINU9eS). CERveIiey) GRnThRragTORo0s & subpedtedatimel Yrodotér8sé 2d pRérbbl
types, indicating that the effect on inhibition of apoptosis Is apparently
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Therefore, 1t wou e ‘advant'ageous to tip t cé’in favor

apopt osi s, _over m.,tosis. as cancer chenotherap nd .prevent ative .approaches.
Thor e rSkntEln M teSiPRrS o it SRCHTD SRR e BRaRe e el GBI 15
m tochondrial nenmhrane integrity and results in the rel ease of cytochrone c
f r om mictigethhHyiRition ﬁ? GPRIPBE & aPRFtly Haediatedl iz & drehaRSMsOfWAI08 iPFMeRN  he
cell death process (Liu et al., 1996; Yang et al., 1997). Several

ant i t uBfright exg., 1894). Therafond, itawelld bo pdwinthgeows toHipahe balancedn $pwe of apnpodsis
target nol ecul es, have been al so shown to cause the rel ease of

m t ochenelr mabdsicaqaacarthsmothethpyaad ptdventaticy/dpps@dches. accunul at i on of
cytochrone ¢ (Fang et al., 1998). The cellul ar nechanisnms 15 known to

invol ve the procgggreofardPaReAS| ifdicstidie thdubepbas fvolieac N &ghuption of
activities of a famly of cysteine proteases designated as caspases.
10 mitochondrial membrane integrity and results in 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.,, Taxol 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 ¢ (Fang et al., 1998). The cellular mechanisms

15 known to involve the process of apoptosis is the regulation of biochemical activities of a family
of cysteine proteases designated as caspases.

In vitro tumor-inhibition screening systems with a bioactivity-based evaluation
principal, using a panel of human tumor cell lines correlated to different types of cancerous
diseases, and coupled with tetrazolium (MTT) assay and a protein-binding dye (sulforhodamine

20 B) assay, have been developed by research groups at the National Cancer Institute (NCI), USA
(Monks ef al., 1991). These assays in essence are to measure tumor cell viability, growth, and

cellular biochemistry behaviors. Following various pilot-screening studies, a screening rate of
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In vitro tunor-inhibition screening systens with a bioactivi ty-baaq%g
eval uation principal, using a panel of human tumor cell |ih8sJAb | at ed
to different types of cancerous diseases, and coupled with tetrazolium
(MIT) assay and a protein-binding dye (sul forhodam ne 20 B) assay, have
been devel oped by research groups at the National Cancer Institute (NC),
USA (Monks et al., 1991). These assays in essence are to neasure tunor

cel | vidQBicpmpgundgmsniveck wiagiachiwsier by dYlomisad savetkers andrnalr graups rbNCAvl B
various pilot-screening studies, a screening rate of 2 1 U JAN 2007 400
conpouriisoge theneteleastal004csingle ednippubdsnitat hack beamosdreansd andlatd, ety grlouped at
NCl, USA. Anong the at | east 8000 single conpounds that have been screened
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significant, reproducible and stringent in vitro anti-tunor cell activity.
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in vivo anti-tunor activity wt Ssi v een
further,tested in human clini.cal.trials. .This.task and the results have
1 vt rhe8E op i "l aer reliEgvishou Hdenvag R and Mun b Bl poRs 88 e
drug delivery. A nmuch faster, stematic strategy of using conbinatorial
cheni st}}”{/“a&rfé‘mﬁabﬁ‘a?% ﬁ#’&fﬁ‘ﬁb&f‘g ?vslteévﬁss haye 1HP%@9@C§§&%&@§U%W screening
comercially available, and is being actively 10 enployed by a nunber of
phar mactightaapovadnfsanprsst flng debiverdr ug di scoveries. It is al so being
appreci ated as "not necessarily so straightforward" for cancer drug

di scoveri es and consudhefaster,osystenmtibatmagggiofeusitgocaabinatoedl clopstuydad drigh
"cocktails.” (Dr. G Craggi, International Conference on Traditional

Chi nesehfdaghsit N stéws - foB@rug §.Q@énir(1jg2’is R0 GonlyBér¥iafp hvallhbe, - anlihisSbeshg atp@yy of

using crude or partially purified plant secondary

RS aboléﬂp@é}‘@ﬁ@&t@&nﬁﬂgr%ﬁ“pﬁaﬁﬁcﬁlo@cﬁf wn?pa?ﬁes for new drug discoveries. It is also being

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
using crude or partially purified plant secondary metabolites/phytochemicals as a mixture of
15 compounds for drug discovery, food supplements and nutraceuticals is the main policy and
directiqn 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 inhibition 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).



« 15 conpounds for drug discovery, food supplenents and nutraceuticals is the
mai n policy and direction of the National Center of Conpl eg@nga Y00and
Al ternative Medicine (NCCAM recently set up in the United States. CQur
research and this invention were designed with this new strategy and
direction in mnd. A nost recent systematic effort of this approach
enpl oyed for nmedicinal plants on tunor prevention and inhibition
activities has al so been stSUNMARYK QF J3HE INYENTION its derived active
conpound, epigallocatechin-3-gallate (EGCG )(Lin et al., 1999; Ahnad et
al ., 1997). 3 1 Orh¢AMeseB0iaveridMMARY tHoFheFbdE pl dNVERNFAENo{TIRG AoeSReVAilunYahily ONn
is in the herbal plant extracts of the Anoechtochilus famly of plants and
in par tdf%%ﬁn@sraxﬁrlﬁgﬁhféﬁm LiBE QS BRI Mmobards (T RTOMRADKS"), prifafRidifer & LS as
crude but defined plant extracts or as bioorganic-chemcally fractionated
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in err use for chemo- prevention, or

contai ning such extracts an

conpl enent ary/ al t.ernati ve control. of var.ious human mal i gnapt. di seases.
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from China, Anerica, or Vietnam have al so been increasingly used as

subst | tuevestion. oncomplemsatany/alternasivetroptsall ofretipes Musargpalignanadisesséscal s i n
Asian countries. Plant extracts of these Anoectochilus 10 plants and their
derivatives nay dtba gwsieesd siaecloabiliantfor- instmce, of. kashawenpis eorenutivains from
activities, and thus be potentially useful as specific pharmaceuticals or

nut r acelHing ArGerichhos Vietwan! har dlfcbatdenicieiindls @is@f as SaRtiRXds! SITA Soanskanhei 1
phyt ochem cal derivatives as tunor-prevention or tunor-inhibition renedies

or nut rf%ﬁé%él%cﬁcin@ &' &ﬁfajc%&als in Asian countries. Plant extracts of these Anoectochilus

10 plants and their derivatives may also possess similar anti-tumor or tumor-prevention activities,

and thus be potentially useful as specific pharmaceuticals or nutraceuticals.

This invention includes the use of such extracts and their phytochemical
derivatives as tumor-prevention or tumor-inhibition remedies or nutraceuticals. Efficacious
tumor cell-inhibition activities, that may be specifically potent against melanoma, breast cancer

15 and hepatoma tumors, are defined here to confer prevention, control or suppression of growth of
solid tumors, and this may potentially benefit normal individuals or cancer patients.
Administration of herbal plant extracts to humans, either as non-symptomatic or as cancerous
patients, may be by oral delivery (liquid-drinking), intra-tumoral (intra-dermal) injection, intra-
peritoneal injection, topical application, or even intravenous injection of partially purified plant

20 extracts.

Another aspect of the invention includes a process for obtaining the extracts of the

invention either as a crude extract, a fraction derived from the crude extract or a subfraction.
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; tunor cell-inhibition activities, that may be specifically potent against
mel anoma, breast cancer 15 and hepatona tunors, are definedqlgeysn gg7confer
prevention, control or suppression of growth of solid tunors, and this my
potentially benefit normal individuals or cancer patients. Adm nistration
of herbal plant extracts to humans, either as non-synptomatic or as
cancerous patients, may be by oral delivery (Iliquid-drinking),

i nt r a- tihesa extracisndre pbineda by OFlﬁjOéd’t“PrérﬁXU‘@ﬁ!qﬂaSteI?feFﬁ“ﬂE)ﬁ@éqmisﬁﬁ/éﬁflsiaélﬁfor for
topi cal application, or even intravenous injection of partially purified
pl ant spéiked exaron peratdser aspect of the invention includes a process for
obtaining the extracts of the invention either as a crude extract, a

fraction derived Jhr@ahert BRbediH@atseXhd @tira®s @ Hadion@ciré abjecttd 1to0subAbyuRaD7
These extracts are obtained by one or nore extraction steps using certain

sol vent3, 83 O1o §vdin a3RGE réfiRed fEeh.r acti on periods. In other embodinents,
the extracts or fractions are subjected to subsequent processing to obtain

a re refined f rm In.thq invqntio | ant terﬁgls ar 8 3komn nder

. i?wnl SN gi?ownun pecific dogistn PEnHUUSE
specific and const &t g?é@ﬁ’%8ﬁ§3 éé%@?t ons. & %f H?KRIS e~ a7 e
har vest ed . under_ speci f.ied conditions, finely%gonn eni zed, and extracte
wi th arfeadtiersud hi@IPLHESUEL A v Saiatainder ShacliedcFoBy ians 5 B%maewegnﬂndd
fractionation. Further partitioned fractions |ead to identification of
usef ul exirasd withpowqdeouamesturs aynches wetear falowed bed siopwWiR gradiert, frastidnaoR.
spectrometric anal yses. The consistency and quality of lot 10 to-I|ot
vari at ifunkeopartifienqa &nttiaxt leat ts idanfichtion bf usatal indee dompdpndst @tlich can be
standardi zed or controlled by nornalizing the levels of index conpounds
for i ngheedt@nkddCHMIo Wids CATRAIR! dpe&trdiélric analyses. The consistency and quality of lot-
10 to-lot variations of the plant extracts can thus be monitored, adjusted, standardized or controlled
by normalizing the levels of index compounds for ingredient/compound composition and
profiling in specific plant extracts or the derived bio-organic solvent fractionation. After such
normalization/ standardization and quality control/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/control 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 activities against MCF-7 cells (human breast

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

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

kinetics of inhibition of tumor cell proliferation is a dose-dependent effect.



. profiling in specific plant extracts or the derived bio-organic sol vent
fractionation. After such nornalization/ standardization angg ,
control/anal ysis (QC QA) neasures, the obtained preparations of bioactive
pl ant crude extracts or the derived organic fractions, can then be 15
defined and systematized for use as nutraceuticals or renedies for
prevention/control of tunmor growth and rel ated malignancies. The use of

t he plant extractlheandention aiser exhebitsf aminthikitosy ieffe¢trony int pigo (tembt growith,unsang
cytotoxicity experinents, using MIT and 3Hthym di ne i ncorporation assays,
conf er sn@Re Bii6f melahyr@a icold/QFT biack ahdieetasahe eopdt-tpmol/ahiafahimdale]l agtdnv.i Intr@s
agai nst MCF-7 cells (human breast 20 adenocarci nona), Bl16 cells (nouse

el anonghoral HiERi0RE BRY O/FRm bR e RfacUSTRR 11081y TRIHER B 16UGRbr BovEh M vilBCand a

results obtained fromin vitro cytotoxicity studies denonstrate that the
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fornosanus extracts effectively inhibit B 16 tunor growh in vivo, and a
very sif@ﬁlffﬁ-cant ef fect on reduction of tunor growth was detected when A
fornmosanus extract is 5 adm nistered intra-peritoneally. A detectable

ef fect is al so olidemvsdnti mict@asopynarckefldy cptoaletry anglysesfshedi thgf. thé-boreredoelt

m croscopy and flow cytonetry anal yses show that the observed cell- killing

ef f ect «iltihg Affedt9 6N SPAMSEsRNE Exxedct O tHehest t@fidr delSW appateny infedaddrPthediigh)the
medi ated through the process of programmed cell death (the so called

" apopt @gb&sd of PEgABITRASl et (2 oRhfed MPBPLRM. We demonstrated in this invention

10 that apoptosis of MCF-7 cells was medicated via the expression of Fas ligand (FasL) signaling
pathway. Western-blot analyses of various signaling proteins involved in known apoptotic

pathways showed that the expression levels of apical caspases (e.g., caspases 8 and 9), effecter
caspases (e.g., caspase 7) cytochrome c, and poly-ADP ribose polymerase (PARP) protein
molecules are significantly and specifically affected, when MCF-7 human 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 4. formosanus is also proposed in this invention. A
significant fluctuation of activity, increase and then decrease, of the caspase 3-like and caspase 8
activity is detected in good association with the killing of B16 melanoma cells, resulting as a
function of time with the treatment of A. formosanus extract. These results strongly suggest that

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

Other beneficial aspects of the invention include:



. 10 that apoptosis of MCF-7 cells was nmedi cated via the expression of Fas

|l igand (FasL) signaling pathway. Western-blot analyses of yarjauag
signaling proteins involved in known apoptotic pathways showed that the
expression |l evels of apical caspases (e.g., caspases 8 and 9), effecter
caspases (e.g., caspase 7) cytochrome c, and pol y-ADP ri bose pol ynerase
(PARP) protein nmolecules are significantly and specifically affected, when
MCF- 7 human mamraény esignball enorschigmiagle techazaued oni procaduttor (issamas sphthptic
extracts. A possible nechanismfor the apoptosis in MCF-7 tunor cells as

i nducedohipotids, pb dnffelexhd acttoxdé ofzanfcsolEngnising isoibhg vater d@ok do 560 ttihstes
invention. A significant fluctuation of activity, increase and then

decr eaggs abolddAsBABAIckxtaki®orand caspase 8 activity is detected in good
association with the killing of B16 nel anoma cells, resulting as a

function of time jyu : 0 : n X Cd,. e I'ts
strongly suggest tﬁt{\%ltélge %g%s%é@?% ??ﬁ%l?/lpggﬁg#%é%é@i <gl%otg)i g‘ya? %ﬁgﬁgn?gﬁ%g?&]or
pat hways ot .geperal "int.oxication of cells", .argr onsi bl e for the
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of the invention jnclude: 6 1 0 JAN 2007 an_essenti al Ily non- chem cal

t echni que or prodigdiprther hio-greanioexdiagtien of AH-seppydtinetby! acstaseiend butaggl tho
toxic organic solvent) using boiling water for 0.1 to 500 m nutes for
aqueouyicih@rdips-ob nyue poribsd prmetrichad metabolis sompowndsi wpich canltanfsh asigapiivase
gradient (50 to 87.5 % v/v) extraction 5 procedure to obtain a nore

bi ol ogiagdhighepleverdf aatiumbasitiviig than. tat, frdvh eotfikdrsdeeximest i on; the further
bi o-organic extraction of AHsup with ethyl acetate and butanol to yield

glr gmo;sl g; ) trmr e PYRd picBkalbn 8NAIEREEN MRHAAP) £ &PNBOYRES theBil rtdnagiRbler a
10 extract (AF-Hot), which shows a high level of cytotoxicity on mouse B 16 melanoma, MCF-7
human mammary carcinoma and HepG2 human hepatoma cells in vitro, as compared to the
activities obtained from other fractions (AF-Hot, AH-1, AH-.II, and AH-III fractions);
the further bio-organic fractionation of the AH-sup fraction to yield three
subfractions (designated as EA, BuOH, and Water fractions) which, based on the 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 4. formosanus plant extracts

performed with differential anti-tumor or tumor-prevention activities;



. and higher level of anti-tunor activity than that fromtotal crude
extracts; the preparation of a fraction (AHsup), as derive f.FWe
total, crude aqueous 10 extract (AF-Hot), which shows a hi gﬁ of
cytotoxicity on nouse B 16 nel anoma, MCF-7 hurman mammary carci nona and
Hep&2 human hepatoma cells in vitro, as conpared to the activities
obtained fromother fractions (AF-Hot, AH1, AHI11, and AH-II1Il fractions);
the further bio- & ganiie thercass PoHERGDhumAN hepatowpa sells, & vetsigmiieant gelbkdlingr ee
subfractions (designated as EA, BuOH, and Water fractions) which, based on
t he MIEffastsiayobsdrSed vbes Hep&2EAllS mectreater with tho frpetiedtedoplakiaixtraéts,t dsps@ally
obt ai ned from AH sup, BuCH, and Water fractions to have the npst

si gni f itGaBA fadttibn hende! tHealrhdeedivaet of AN@rmbamiis Bl haaksd Q/ﬁthtd‘iliﬁirhﬁl\/tsﬂbit{bfb
show the ability to inhibit tunor growh: a) based on MIT assay and fl ow

cyt omefi ¥ AR! M8 Sin bk R &b S PN tRY Fldf bFAgidrons of A fornosanus
show di if"%{aren’t,‘}ﬁﬁevgl S ofr E‘%t F-?um&éc%@ SrFrﬁ?i ¥eratr’| on 20 effect, varying
anong the three tested cell 1jnes est.ing, {;he A fornosanus  pl ant
e;%) racts perforfed wapharﬁi'wié'lpgrﬁ'?i%?e%gr?? 'ti“f ng'rSUBrort thdy -@?@féﬁ‘%ﬁ%ﬂhe“
activities; 7 1.0 JAN 2007 _b) in the case of Hep& human hepatoma cells, a
very si(ghiliy/ehmice eprboging | B Hy melanoma tymorg e (g dnite i HAPED tErplly s gingra-
treated with the fractionated plant extracts, especially the EA fraction
hence, peritonezliyder esellyded wath phant eiraatseindisionugsatas (SRGup;, 1.b the gfavah of Bxli ty
to liver cells, and can be nore potent in treating other forns of tunor; 5
C) an amhor ¢anlberedieatiedl§ adiibied ih heéceAH sup or crude plant extracts when
CS7BL/ 6J mice harboring B16 nmel anoma tunors are treated in situ
intra-tunorally, Thetdn@inal 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 embodiments

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.



. peritoneally, or orally fed with plant extracts of A fornosanus (AH sup),
i.e. the growmh of B 16 tunor can be effectively inhibited 18 JANC@07 The
ani mal nodel study in vivo showed that intra-tunoral, intra-peritoneal, and
10 the oral -force feeding/drinking nethods for delivery of A fornosanus

pl ant extracts into animals can result in appreciable levels in inhibition
of tunor growth, and hence be potentially useful for treatnment or
prevention of cerltha protesat & srindiple fpHeivedis ‘foeactiyids gwitled draetienatiphstrategy”
characterize the invention are pointed out in particularity in the clains
annexedviege dredarftorumon gelatedalsiv-aofivityh exghrmcdned systembovera podotnged inléccordance
under st andi ng of the invention, its operating advantages, and specific
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drawi ngs and description of the preferred enbodi mnents of the invention.

BRI EF I%)F§?RI PTION OF THE DRAWNGS 20 In the drawings: Fig. 1. Extraction
pr ot oco or preparation of total and fractionated plant extracts of A
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bio-activity experinental systens were perfornmed in accordance wth the
f1 ow cHarmosghugan ML hymag,maguparyadengeancinoma Heneh hymandgpatomay, and

formosanus (AF). 5 Fig. 2. Anti-tunor cell proliferation effect of AF-Hot
ext r actma@fse 316 melanoma cell lines in growth media containing with or without fetal bovine

serum.

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 bovine serum,

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

samples.

15 Fig. 3. Anti-cell proliferation effect of the total plant extract and 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.



. fornmosanus on MCF-7 human manmary adenocar ci nonma, Hep& human hepat oma, and
nouse B16 nel anoma cell lines in growh nedia containing wt HaNVofgpout
fetal bovine serum 10 Cell viability was neasured 48 hours post-treatnment
of test cells with varying dosage of crude extract (AF-Hot) as indicated
in the presence or absence of fetal bovine serum using MIT assays. Each
data point was obtained fromthe average of at |east triplicate test

sanpl es. 15 Fig. He. %nthlglttelmcrmpwewgﬂwﬁceli moephejpgy ngMQfawem ¥iighout
extract and bio- organically fractionated extracts of A fornbsanus on

MCF- 7 rtammadywithidh&GereabpentosfatotalarddBestraetl Ghivkwtc @), AH-sep fractioh (admd ity
was neasured at 48 hours post-treatnment of test cells with various 20

dosagqu&ffr@huﬂ@)%f,qaﬁﬁ-m(;%rdglot) and the derived fractions (AH sup, EA,
BuOH, and Water fractions, respectively), using MIT assays. Each data

poi nt was obt ai ned from the average of at |least triplicate sanples. 9 1.0
JAN 2007 Fig. 4. Li ght m croscopy anal ysis of cell norphology of MCF-7

cells without (A wi.th the treatme f tal,.crud ract. F- Hot
(). At sup- 1 r sctGRT E§1 V&%ﬁamcgfﬁ?@ TERPMH et it St S hssnfied £
cells were incubated in RPM medi um spi ked either with phosphate

buf f er dWtigrad; saling (. %Hpbdqr)treawdtw@aﬂ wg/m efindicatgd planb extracdy ofad olarpossys
extracts of A fornmpbsanus for 48 hours. Each phot om crograph was taken
wi t h arfoOt hpurs. Badh3thotamieragraphswas takeh withan Olympus PM-30 camera installed on an

Olympus CK40 microscope with 200-fold magnification.

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

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

MCEF-7 cells were treated with EA fraction (Img/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 installéd 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 MCEF-7 cells as a function of treatment time.
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. dynpus CK4O m croscope with 200-fold magnification. 10 Fig. 5. M croscopic
anal ysis of normal or apoptotic MCF-7 cells at the «cellular HebvséN 2@2

stai ned with Annexin-V and propidiumiodide (Pl). MCF-7 cells we tTeat ed
with EA fraction (Ing/m) for 4 hours and then stained with Pl and
Annexin-V (A) or with Annexin-V only (B). C & D were the control cells
treated 15 with vehicle (0.4% DVSO and stained with Pl _and Annexin-V. A,
B, and D were flMEEscesits phist tetibatedyimBRRME dedh nwidivim aspiker yaithas Witk 86%
canera installed on a N kon ECLI PSE E800 m croscope with 200-fold

magni f iIRMBSOofvehisiengr BermgAnf EAt feactioiof 45 foréd6dnusamdl Beinharvastbd aghidicaeddimesi ew
of D. Fig. 6. Flowcytonetry analysis of the DNA content in normal and

apopt otgotnts. 201 Nefotds &Rl dpop ﬁﬁlcapefalérbﬁﬁ'tﬁ@ ifhgd BOA AR YendrhidB pednil of a%é}i\bt&om
MCF-7 cells were incubat ed in RPM 1640 nedl umspi Ked eit her W th 4% DVBO

(vehiclg)h or 1 ng/m EA fraction of A fornpsanus, and then harvested at
indicated tinme points. M denotes the apopt otic peak and t he image

PR Tor goner At P e ﬁhﬁﬁ'ﬁ@tf(ﬁ%‘{tﬁo& §Fd Farmiosin s o indH RS el mutate =

activities on MCE7 cells | s were exposed for 5, 8 or 16 hours,
r especteXpegsgion of EthQFHY!tleEAﬂé‘SICFJ@Fll% MEFZxehnmere sxnased for Hdherc1¢hours,
control). FasL expression was determ ned by flow cytonetry analysis using a
nmouse anspectit€y Htortamg/FAFIA extGactoir dteNIMSD sdutios (tehppde cartrelpl nouse | gG
MOPC- 21, and a FI TG

FasL expression was determined by flow cytometry analysis using a mouse anti-

10 human FasL IgG, clone NOK-1, or isotype control mouse IgG, MOPC-21, and a FITC-

conjugated rat anti-mouse IgG 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 treated without

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

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 gradient 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 radish peroxidase
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. conjugated rat anti-nmouse 1gG for secondary staining. The results were

anal yzed by a Coulter EPICS XL flow cytoneter (Beckman Coult grg jASAITUSI NY
the Expo XL 4 Cytoneter software. Fig. 8. Protein expression profile of
caspases 7, 8, and 9, cytochrome ¢, NF- 15 KB, actin (A), and

pol y- ADP-ri bose- pol ynerase (PARP) (B) in MCF-7 cells treated w thout
(control) or with the EA fraction of A fornbsan us. Aliquots of conparable
- cel | | yHRPasonjparted staegdarg agtibddigy astrepmdempermure fortlurolhe raarted protemtbagdsii t h
or without test plant extract were subjected to a 5-20% SDS gr adi ent gel

20 el ectarophodlesd by chloriaietéd method- t ransbl otting proteins in SDS gel onto a
PVDF nmenbrane, specific protein bands reacted with test primary anti bodi es
and then treated with horse radi sh peroxidase 11 1 0 JAN 2007

(HRP) - conj ugat ed secondary anti bodi es at roomtenperature for 1 h. The
reacted protein [.e i L | [ et .+ Fi gt N
vivo inhibition gﬁ Q%EGI»rrﬁTlg%\élﬁgm udnﬁﬁﬁg%6mqﬁélﬁld@fgb%éggog& ﬂoﬂlsg’% %B%é?j by
plant extract (AHs of A , fornosapys, Various adm nistrating nethods of
D6t i aadd By St Rtact ARIRY S rmbiiiper s oneal (1 b))
intratunoral (i. t. ), and oral force-feeding, were enployed for this
experinent. Mce adm nistered with phosphate buffer only via i.p. injection
(control 1), or via 10 force-feeding and i.p. injection concomtantly
(control 2) were \Us®is asintiaistraing .m&hodsn ofii glentpextracgy outp Vst enids,ethdwalingach
experinment. Fig. 10. The chem cal fingerprints and the candi date index

conmpoungigagetitdnesl (A, S UiratoraNdi B\ AdPRGrhloforcBfecding® whRr BRHRIVEE - for this
experiment. Mice administered with phosphate buffer only via i.p. injection (control 1), or via

10 force-feeding and i.p. injection concomitantly (control 2) were used as controls. Seven mice per

group were used for each experiment.

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 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; 5: isorhamnetin 3-O-B-D-glucopyranoside; 6:
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15 Panel A: Metabolite profiling of the three different preparations of
AH-sup extract from Anoectochilus formosanus plant. The thre 20
chromat ograns were obtained froma C 18 reverse phase HPLC sysfeni 5nd t he
structures and identities of eight indexing conpounds for conposition
profiling of the m xtures of phyto-conpounds were identified using IR nmass
and 20 NMWR spectronetric anal yses. Conpounds 1: N cotinic am de; 2:
adenosicaleic 3cide vt OBR.NN)-hydroxyswedratimetd, hd@ne3-ade(B OB -M-glugemypynasides patk 8: 5:

i sorhametin 3-0-(3-Dglucopyranoside; 6: 12 1 ft JAN 2007 caffeic acid;
7: (6Rki®&)oreydr oxy- negasti ma-4, 7- di ene- 3- one- 9- O ( 3- D- gl ucopyr anosi de; and
8: kinsenone. Panel B represents a chromatogram of the EA fraction from
Anoect ochi l us fornbsanus plant 5 extract, as obtained froma Si-60 HPLC
system The candi date conpounds to serve for indexing or referencing in EA
fracti re: 1: lon hain aliph cid n 0

ci namat@nelss eRssRTTE PTG A &@%Cli&fm‘on 4% ket o osapi, Stbne:
6: p- hydroxybenzyl alcohol. 10 Figure 11. A proposed signaling pathway of
apopt o$kEaGtras\btzned fom apid00 HER&rsysEmmng candidate sempaunds de serye 6y 1pdexng
extract of A fornosanus. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT
W adapt edfetdneingnini EAufrastiodr arg- :clomgniham sliphatie gigidd e el -apedn atartsfyeh Wobxy
(Monks 15 et al., 199 1) with some nodifications, primarily ainmed at

eval uatcidaghase Gid-hRyaNt @isxhgdrbyy OBinaindR®r 4CEisbﬂ1ahN1eﬁn fr nassenog; ploanp-
extracts. W enployed a defined and reproducible

hydroxybenzyl alcohol.

10 Figure 11. A proposed signaling pathway of apoptosis in MCF7 tumor and

human mammary tumor cells induced by plant extract of A. formosanus.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

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

15 et al, 199 1) with some modifications, primarily aimed at evaluating specific cytotoxicity 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 derived fractions. The
mechanism-specific cytotoxic activity on tumor cells obtained from specific plant extracts of 4.

20 formosanus is apparently involved in the induction of apoptosis, as evaluated using flow

cytometry, western-blot analysis, and caspase(s) activity assays. These findings are very similar
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"bi oactivity-guided fractionation strategy and protocol"” to evaluate the
potential anti-tunor cell effects of the A fornosanus totaj 0pJan007
extracts and the bio-organically derived fractions. The rmechani smspecific
cytotoxic activity on tunor cells obtained fromspecific plant extracts of
A. 20 fornosanus is apparently involved in the induction of apoptosis, as
eval uated using flow cytonetry, western-blot analysis, and caspase(s)

act i vi tty vadeus rublished studies dpmgastgting Whe gpaietig efigcts Imlugedyby apgcfpznti-gancer
various published studies defionstrating the apototic effects induced by
speci f idtugsniSee ¢arogancedhepehlisbabstidies ofM@hlieoe af hED80wH i gheds g, UAPEs of
Willie et al., 1980 and Jiang et al., 1996). 1. Anti-cell Proliferation
Assay 5 B 16, MCF-7, and Hep& cells were grown in ATCC-recommended cul ture
medi a, containing 10%fetal bovine serum 100 U m penicillin, and 100
.1g/m streptonycin as suppliengpt S pRolNerdfiftPadséd bco BRL, USA) was used to
grow B16 and MCF-7 cells, an M ni mum Essenti al "Medi um (MEM G bco BRL,
USA) for Hep&X cell,s. ff A. .fornosanus .pl extracts., and .t he
derved 1ractt ond o S1SETh B M Srle st BT o ATGGE RGeS o
by using MIT colorinetric _assay as described el sewhere (Msnmann, 1983)

Wit h nitshia. eepiaiegd 0°6ristal bpnng ssrpmy 409 Wit pergcidin, prd 100uhgan] Hspiasnycinas
yell ow color) is cleaved by mtochondrial dehydrogenase in living cells,
and t hisspplements.eBPMiel 640r @vibcac BRAr, ddSApwanzaged po ecowiB t ersd MBE-7r edllat anmke
absor bance changes at 570 nmare then neasured. For MIT assays, target

tunmor  o@iniBuhEssentBMediuln VEM )Gives BRLNTSD3f@dHWGeedis. 15 W t hout pl ant
extracts in 96 well titer plates for 1 to 3 days. After incubation,

adherent cell's wefig orgesed ]?ﬂg&a%st Plaht S&fAcEBAl W8 d@REd HaktihkCord GowtiTef M

in PBS) was then added into

10 target tumor cells was mainly evaluated by using MTT colorimetric assay as described elsewhere

(Mosmann, 1983) with minor modifications. The tetrazolium ring of MTT (which confers a

yellow color) is cleaved by mitochondrial dehydrogenase in living cells, and this produces the
brown colored formazan precipitates. The relative absorbance changes at 570 nm 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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. corresponding cell culture nedium as described above, and reactions all owed
to be carried out at 37C for 4 hours. The insol ubl e react i[);\)gg)gm:fgg? was
then coll ected by centrifugation, dissolved in 100 tL of . an
i ncubated at 37C for 2 hours. Al assays were perfornmed in 20 quadruplicate
cell sets. The cell proliferation-inhibition effect was expressed as the
relative absorption at 570 nmusing a mcropl ate reader (Labsystens
MU £ 1 SHarme, ViEblsl eallapumirel%p Sl entiesgiedctellc il iura(PRyiy dronisol dpn-frealaesl
with plant extracts was cal culated_using the followng 14 1 1 JAN 2007
f or mul aultwiehB|160 &6 For marndie test ¢9lIsODAHahyrhiditinchrpahtiorc sdstyimay AISDETPlayednd r ol
(un-treated) cell culture) x 100 % For certain test cells, a 3Hthym dine
I ncor paleingie the SAY-c¥Rprodferati G Medn blant detREBME HhRosankd, byEbllowing the
proliferation activity in plant extracts of A fornosanus, by follow ng the

Stri ng%ﬂ%n%%ﬁp%pk%@ﬁtﬁi %rB{o%BB%QhescﬂﬁecﬂW$édfFé‘?l@i dﬁ@d&feﬁ%rt @b@sﬁ”d Rozengurt

(1995). uorescent m croscopy analysis and Fl ow nettry Anal ysis of
tug‘mr cells The Apoal ert Annexin V-EG-P net hod (CLONTECH, Palo Alto, CA)
was used to assess for apoptosis in test cells (zZhang et al., 1997). MCF-7
tunor cells were treated for 4 h?urs with EA fraction (1 ng/m) or the
vehicl e (0. 129 ent (i FASEORM AN DB1Sardd e I aresiry SIS SEEPEEH S wi t h
Annexi n V-EGFP and/or propidiumiodide for 15 mn in dark. Cells were

viewed using a Nhechp@Eirt AgENE8OBEGEPancthed (CLONIEEdhtRadm Hdto, Tégtwasuised
cells (1 x 106 cells), with or wthout treatnment using the eval uating

pl ant eaxtasseed forapoptosis detesy eellsp(Bhang beal. cEHI93). MEFET haoraztle dvead credted éek 4M t h
1 m ice-cold, 70% ethanol at 4 Cfor 2 hr. Cellular DNA was stained for
30 _m' NoBS with EREARLK (Whk/miIPbr St JERCRY0.1 % DMSO), washed with fixing solution, and
10 stained with Annexin V-EGFP and/or propidium iodide for 15 min in dark. Cells were viewed
using a Nikon ECLIPSE E800 inverted fluorescentscope.
Test tumor cells (1 x 10° ce_lls), with or without treatment using the evaluating
plant extracts 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 minutes in the dark with PI staining
15 solution containing 50 pg/ml propidium iodide (PI) and 100 pg/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 MCF7 cells and flow cytometry analysis of FasL expression
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15 solution containing 50 .xg/mM propidiumiodide (PI) and 100 g/m RNase A
in PBS buffer. The percentage of cells with a sub-G 1 DNA cbltJAN 2008 er
total DNA was taken as a neasure of the apoptotic cell population using a
Coulter EPICS XL flow cytoneter (Beckman Coulter, USA). Data were
- generated fromsanples with at |east 10,000 cells per assay and anal yzed

with the DNA MultiCycle program (Beckman Coulter, USA). 20 3. Induction of
FasL expression d\le?ofcgm K amlgeefls overe puldwred f9r aveanight i gik-vwrdkflat-bottom
expression 15 1 t JAN 2007 Aliquots of 1 x 106/m cells were cultured for

over ni glhdtes in KPMI We40 nfelainm baiplamentddatvith 10% RRMinat G¥dledréddal boviiepehane Riaed
with 10% heat inactivated fetal bovine serum EA plant extract (Ing/m) or

0. 4% DiRfat WReFact (BRg/a6 419 IVSW Wadieh ad@ddo ighsithaheh AT indubaedfor 51®or

hours. After treatnent, cells were harvested using 0.5 m/well Trypsin/EDTA

5" 108 GRS MHeEErhieRCTSPERLR B AZ DAL Top TR oy RS ©

man at . 20 C with use ant - asL 1gd, clone NOK-1 (Pharmi ngen,

U - il hosbde ullRrR SlERSLFT 72156 | “Pes. h mouse 1 9al ol one

MOPC- 21 (Pharm ngen, USA) was used as the isotype control. For secondary

stai ning, cells \/@él‘@ofsrﬂflf)b’&ﬂ%oceﬂéﬂn adingl yplyme ﬂ?f)){&bub?qch PBSewergripcuhpted for g

FITC-conjugated rate anti-mouse 1gG . clone LO Mzl-15 (Biosource,

Cal i f oBfimin &SK) C avith haghadusewintiechumarPBSIplgol, claneaNQKy s i(Bhdmnimge@oUISOy

EPICS XL flow cytoneter (Beckman Coulter, USA) using the Expo XL 4

Cyt onmetveishabbiocspard rebuspdadédim1@ at PBSalAy siosise IgG1, clone MOPC-21 (Pharmingen,
USA) was used as the isotype control. For secondary staining, cells were incubated for 30 min at

10 20 °C in the dark with 1 pg FITC-conjugated rate anti-mouse IgG, clone LO-MG1-15
(Biosource, California, USA), and washed twice in PBS prior to analysis by a Coulter EPICS XL

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

4. Western Blot Analysis
15 Test cells (2 x 10°) were washed with PBS once and lysed in 100 pL lysis buffer (pH 7.0, 20 mM
PIPES, 10 mM NaCl, 1 mM EDTA, 0.1% CHAPS, 10% sucrose, 10 mM 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 pL 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 pg of protein were separated on a 5-20% gradient mini-SDS-
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» 15 Test cells (2 x 106) were washed with PBS once and lysed in 100 L lysis
buffer (pH 7.0, 20 MM PIPES, 10 MM NaCl, 1 nM EDTA, 0.1 %Clmg @ga

sucrose, 10 nM DTT, 5 mM HEPES, 0.05% (v/v) Triton X-100, 1 ﬁ}é 2.5
mM EGTA, and 0.438% (w v) (3-glycerol- phosphate) and 2 L protease

i nhi bitor cocktail set Ill (Cal biochem Co., USA) for 20 m nutes on i ce,
and vortex-m xed every 5 mnutes. PIPES, CHAPS and HEPES chem cal s were
pur chagelyagyldmidengdi Grramate o2, ash thepnansiegay onmf 2 BV DdemembrangMibipore).
protein concentration in the supernatant was determ ned as described by
Br adf oV I§A filtéxs , wens blogkdabfor nen-specifin bihtingiwitte® Yanors faadekaundlk idTB§Uniffer OF0 40
tg of protein were separated on a 5-20%gradient mni-SDS- 16 1 0 JAN 2007

pol yachyarigi9Hoels dnbaihi N&%O}md praded RGMR dpe@ns \pRini¢ aRiMbid iR \IRbcking

nenbrane (M I'Tipore). PVDF filters were bl ocked for non-specific bindi ng

with 3 S({Pug&q' af LEH;C g{/éf{l%hs&g}ég i RBPRADIS an(tll%ct%ﬂynlééeﬁe Ft: 5Pr%99ct%?r 8} USE

NaCl ), probed w Fic primary |ng

4Cover t Rabbit .anti:actin rch
Produc Oy AR JRel R SyaRp pidare cot Blashitts , OBESHRERY | SRGT ot Rat:
(Phar m ngen), rabbit ant| -NF KB (Oncogene Research Pr oducts) nouse

ant i - péPReagsas Bssearch Produgis), myugmentizpercaspases s pasi@d 89 @ptbantpercasnase-8 (BD
Products) were used as prinmary anti bodies. After washing with TBST buffer
(0. 1% Resesech POduats) B8rduseidess) primohmyt aritibgdiee ndftemweastasg widat BT viiuffer 40424 i ne
phosphat ase- conj ugated secondary anti bodies at roomtenperature for 3 h.

The r edsicea 20riatTE b HlvEng mentbiand wedtrbyted Vith cllleilinephosphatigd-bejugdteddy
an enhanced chem -1 um nescence system (ECL, Anersham Pharnaci a Bi ot ech

Co., UKdcoh@hryl dMBE6di8NA! ¥ SthSeBPerk@eetor Bi 10 Miite Macibll bifieih BaRIIREeKOdRl zed by
Conpany, USA).
10 colorimetric method or by an enhanced chemi-luminescence system (ECL, Amersham

Pharmacia Biotech Co., UK) for image analysis on Kodak Biomax MS films (Eastman Kodak

- Company, USA).

5. Inhibition of B16 Tumor Growth in C57BL/6J Mouse

15 The animal tum;)r system employed was the mouse strain C57BL/6J, or often
called C57 or B6 mouse system harbored with murine B-16 melanoma cells. Possible in vivo
effects of Anoectochilus formosanus plant extract on tumor growth were evaluated in vivo using
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 nl 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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+ 5 Inhibition of B16 Tunor G owth in C57BL/6J Muse 15 The ani mal tunor
system enpl oyed was the nouse strain C57BL/6J, or often call hogr B6
nouse system harbored with nmurine B-16 nel anoma cells. Possible’in vivo
ef fects of Anoectochil usfornpbsanus plant extract on tunor growth were

evaluated in vivo using a noderate tunor cell |oad of 816 rrel anoma cells
i nocul ated and grown in 2-3 nonth old test mce. 20 Five >l:(ps of m ce,
each wilihree7sais @& mise wassttesiech iRy, thaeh B-swppresyaent, hyvatr%rpe@qoneql L.pQEPrpnyrg-

tumor cells suspended in 50 1 of phosphate buffered saline (PBS) was
i npl anttedoral (/g ihjeetiatsrafaést plans eetrdctsaor by der foadek-fepdiog (fMHemodeyfor testidgrintial
area of each nouse on day 0. 17 ti 1. 0 JAN 2007 Three sets of mce were

tested tutﬁ()r bffectOAHSpufitAIBAtTFRM day [BY oh, NfestamRRT int @083 fekeiPed PBS bilyHaa ip.

t unor al .t.) injections of test pl ant extracts, or by the force-feeding
(ff.) rl?g@&;d’n gcohﬁélt l)”Qn@ i Wiod »\%Pef f€dted “ﬁﬁheﬁ}hé 'o‘ﬁ? bifh foPcre%EcHﬁ‘g/ afid ‘?B
test mce 1 n group rec d PBS onl via i.p. 1n ction (control )

g up 2_.nmce were Wt Sony forcefeedln

oot B EE B AR @eatas?%ti’ oyt %3-4 B SRS St aRat iR A sfh iy
W th AH sup sol ution nj ectj on, ection, and force-feeding
by nout,:friBEsded |’Fel“ﬂ/ec*l‘?ﬁeanfirﬁ”éﬁ’tf?e&ﬁ‘%j%%gth éc\'}‘é“c’ilyby each test nouse
was 1 ng of AH-sup in 100l PBS per day, while the force-fed nmice took 2 ng

in 200 | per day Thednjegtiorpdesage eeseivgd diipachwesemonseewaed migef AHcamsiaciPOule
days after inoculation of tunor cells. Starting on day 8, the frequency of
10 t he PBSepdrniant whibsthe fiamoerdetl imireaos! Dwey in[280qu] pbiyddyrcrally. nBothi test genups wetano
days until day 21. In the
treated for 7 consecutive days after inoculation of tumor cells. Starting on day 8, the frequency of
10 the treatment was changed to a slower pace, by treating mice every two days until day 21. In the

case of force-feeding, the relative herb dosage tested in mice was equivalent to the ingestion or

uptake of a 50 kg person drinking two servings of instant herb tea powders (2 tea bags) made

from about 30 g of dried 4. formosanus plant.

15 6. Metabolite profiling and the index or composition compound analysis of AH-sup and EA
Fractions of Anoectochilus formosanus
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. 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 (linear gradient),
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. case of force-feeding, the relative herb dosage tested in mce was

equi valent to the ingestion or uptake of a 50 kg person dri nki_(r;l% t wo
servings of instant herb tea powders (2 tea bags) nade fromhbodN @@Yg of
dried A fornosanus plant. 15 6. Metabolite profiling and the index or
conposition conpound anal ysis of AHsup and EA Fractions of Anoectochil us
formosanus Anal yti cal high performance |iquid chronmatographic (HPLC)
anal yseé® tadOeninpesf Hie® Gsocrigich Ve detectpiPvavdgptiewae ogligp ged nwi. t A Sapellier s
600 controller, Waters Delta 600 punp, and 2487 Duel X absorbance

det ect @0. cofurbn {290k 16 ne) | Mk ( Gobhany ) Gab @inpM3ed or B0 FZe homvyfradtids vaftvay ed
for the analysis of AHsup fraction with two sol vent systens,

h 10t/ o hE e Lo
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were perfor m nutes, 80% A t0 B (i'socrati

m nut es -0% A to inea radi.ent):. 18 oJAN 2007. 30 t )

m nut esa:S f%g(bvb%' ) fllslré’gdzg/%’ i‘e§° ﬁ‘l‘% e E‘{%gé% bt m\}\r/z'alvéol'ieor{é?‘ht({/\gs&g%%r gé?(g?gg Wi% A 5
m Si - 60 cgl 50 x 10 n r.ck, . many) s enpl oyed for the EA
active ifa Woglﬁ téﬁi 859%10);5@-9@/5%1@9&6@%6 tﬁ%ﬁ'ﬁ%#@% 1RYE W) S nHYn, Aadith e
(B). The elution gradient profile was performed as follows: 0-5 mn, 70%A
to B (idsteetoatwayelengthl Wasriset, at 2803096 ATheostBicfuremnefcomgpeutiderdt jo 8 16-th® AGl-sim,
30% A to B (isocratic); 20-30 mn 30%0% A to B, the flowrate was 5

m / m n fraation tdnd celep@oidsr1 wav el mndich BoaSraebn atver28 thenneludidetedt uding waeisuof
conpounds 1 to 8 in the AHsup fraction and conpounds 1 to 6 in the EA

fracti QpedtRspid1@Nal9sedC At 8fectal MJteéLbBPSundS PREE 1RSSR GvigNal 348&s V-550
spectra of test conpounds were recorded wth a Jasco V-550 spectroneter,

and | R SR60eAerORhR iR aPedttL B @inBl GrdiS BibRAP FEREAT LRRAGHEREE:. FI&ELHON

10 impact mass spectrometry (EIMS) and high resolution electron-impact mass spectrometry
(HREIMS) data were collected with a Finnigan MAT-958 mass spectrometer, and the NMR
spectra recorded with Bruker Avance 500 and 300 MHz FT-NMR spectrometers, at S00 MHz

("H) and 75 MHz ("*C).
Quantification of the content of index compound in EA fraction was done by a
15 HPLC analysis using a known concentration of EA fraction. Individual peak area corrésponding
to index compound in the HPLC profile (metabolite profile) of the EA fraction was determine at
the observed maximal absorbance of OD,g). The standard calibration curves (peak areas vs.
concentrations) of the compounds, ranging from 0.05 to 1 mg/ml, revealed good linearity and R’
values (> 0.98). Quantiﬁc_ation of the content of index compound in EA fraction was done by a
20 HPLC analysis using a. known concentration of EA fraction, and the peak area of specific
compound was then determined and referred to their contents in the extract based on the standard

calibration curve.
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~ 10 i npact mass spectronetry (EIMS) and high resolution el ectron-inpact nass
spectronetry (HREIMS) data were collected with a Finnigan Mﬁi'-ogg%l S
spectroneter, and the NVR spectra recorded with Bruker Avance™5 and 300
MHz FT-NMR spectroneters, at 500 vHiz ('H) and 75 MHz (13C). Quantification
of the content of index conmpound in EA fraction was done by a 15 HPLC
anal ysis using a known concentration of EA fraction. Individual peak area
correspondi ng t o/-i Rgegratiomesdhdastionatien el dormastnysel loniebdsts t e profil e)
of the EA fraction was determne at the observed maxi nmal absorbance of
0D280. The st anddireshcplantsraft 4.ofvrwaranes Wepe pkrchnedsiram. a repubndneddr@ngys of
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a reputable Anoectochilus  Cultural, K Station and the plants' identity and
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features of the flowers (Lin et al., 1978). 5 Fresh (1000 g) or dried (100
g) wholaeslpwamntssteafly Aoilingr (abswtnid)¥, °G)rrberds her drealiqur veithethrecanelumes of dissHed s,
wer e honogeni zed by grinding with a nortar and pestle, and extracted by a
sl ow anghtét Fhe ¥xteadtioh Peodedide WesckHed Gbowy WEEGHSN t&eaBDnbO The Wupdinhthfits from

vol umes of distilled
this two time extractions were collected by centrifugation at 24,000 x g for 20 minutes at 25 °C,

10 and then lyophilized to dryness using a lyophilizer (LABCONCO, USA). This preparation gave

rise to the total AF-Hot crude extract (ca. 49 g in dry weight). This AF-Hot extract was

dissolved in phosphate buffer saline (PBS) and employed for anti-cell proliferation activity on

target tumor cells. A defined “bioactivity-guided fractionation strategy and protocol” was

employed for further fractionation of the AF-Hot of 4. formosanus, as described in Figure 1 and
15 discussed above.

Various sub-fractions were obtained from the AF-Hot crude extract using a
stepwise ethanol fractionation procedure. AH-I, II, and III fractions were the ethanol-precipitated
materials derived from the AF-Hot samples that were sequentially extracted organically with 50
%, 75%, and 87.5% (v/v) ethanol, respectively, and the AH-sup was the remaining soluble

20 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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» water. The extraction procedure described above was then repeat ed once. The

supernatants from this two tinme extractions were collected %

centrifugation at 24,000 x g for 20 mnutes at 25 C, 10 and t @NANZ&V

| yophilized to dryness using a |yophilizer (LABCONCO, USA). This

preparation gave rise to the total AF-Hot crude extract (ca. 49 g in dry
ght). This AF-Hot extract was_ dissolved in phosphate buffer saline

( PBS) eﬁf?@deamp@yle@nfp@ratlaﬁtfpr 381 minies| i Ty dttl-driragtion i-13:6%nin dar yeightluwas

cells. A defined "bioactivity-guided fractionation strategy and protocol "

was enplleyatifrborthe peldtery denaifugaivatdt @4,000 X § EorAFO it atod°CAand diesupamatant as

described in Figure 1 and 15 discussed above. Various sub-fractions were

obt ai neghsf hoMAldiRr %Edé‘@(wtﬁréhﬂ?dn%ﬁ& féﬁu%olut%' RGcia P Bifhse &%’lb@f%’tlon of 75%

fractionation proce(cjiure I , d|1|‘| fractions were
h I
cequentt B vk g Bh¢ Segﬁf‘e %ﬂd%cr i B0 bk e A RIESE By % AR

et anol respect ely, and t e rena i ng sol ubl e

o{] Tactden M emAérymegg l_Eﬁ P?lege‘ealam FRaTAS 0t HEIREPS. | esﬁiﬂfrﬁlry,
equal voI ume of anhydrous et hanol was slowy added into the AF-Hot crude
ext r act(~W/Yhingkry wicigh) andd\Idishp el % n dryoveight) Aaptixme wersobipided fromabend7.5%
tenperature for 30 minutes. The AH-| fraction (-17.6%in dry weight) was
col | ect(et) fethanol heregipitdted ang thensalublaghbdtion, atsp2dtiadQ x Ag fhmher 2fractiomation 4C,
and the supernatant was then further added with anhydrous ethanol to reach

a finalprédelaradn GRNEENUPIL9.9 qtas7t5% sibjéomed BY differdiffial BvERPRArRIPAGRNNIS as

descrlbed in preparatlon of A fraction. In this step, AH5 Il fraction
(--4.4Y% r IS
o PeRdeiebo s ton ot Tt e B e

W € Ot}t.é? Igr)legncI rvx(/)art]grt H%AB 2) su%fractlons, 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 temperature until a separated and clear organic EA and aqueous 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 same 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 experiments.
20

Cytotoxicity Analysis
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- (v/v) ethanol precipitates and the soluble fraction, respectively. A
further fractionation procedure on the AH sup (19.3 g) was th%nrl@\??@?ct ed
to differential solvent partitioning using ethyl acetate (EA? a 'l owed
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

sol vent fractionation steps, ethyl acetate was m xed vigorously with
AF-sup at an equaVTVdlamasol{um)1dssan(MosthironetP839 & telndmatricr aseay fasrmeasuating e
until a separated and cl ear organi c EA and aqueous | ayers were. obtained.
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extracted wi th butanol using the same procedures 7as was perfornmed for the
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et i drdangghHIRLAR pBman et Ra TGO Dy Mo foed BT oRRy L0 et for

subsequent use in the follow ng experinents. 20 Cytotoxicity Analysis 21 1
0 JAN 2007 MrT (Higire 2zdomsHe sulotaxiq sibesrwindAl-Toggn they M(Ji-dr Hape?i andaB LGy
for neasuring various dehydrogenase activity in mtochondria of living

cel | s, temdr GiHstiyhe meseacéd ocabspaealf ifetal baversaserurh ar grosdl oredngn DN&ststymiohesli s
in viable cells, were enployed for evaluation of anti-tunor cell activity.

Three tyRiRs! A WTsifdr lebd] DEantiituiBor cdIMOfidtt RABTBEN VA totaMplant/dxtrabbAEe 5
mel anoma (B 16), and human hepatoma (Hep&2), were used in the sane or :

par al | @ott@8drtess of whether the culture medium was supplemented with or without fetal bovine

10 serum. This is a useful and important baseline information, demonstrating that the potential

interference between fetal bovine serum components and test plant extracts apparently does not

play a role in the anti-tumor cell proliferation activity as conferred by plant extracts of A
formosanus. Thé total crude extract (AH-Hot) prepared from two different sets of starting plant
materials were observed to confer similar or comparable trends of cytotoxic effects on test tumor
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-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, HepG2, 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-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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- Figure 2 shows the cytotoxic effect of AF-Hot on the MCF-7, Hep&, and Bl6
tunor cells in the presence or absence of fetal bovine serumin, grow h
medi um of test tumor cell cultures. A very similar |evel of anfl VAN g
cell effect was observed for total plant extract AF- Hot regardl ess of :
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al so olmeviCdd/ iy ahthdélepEtcetlsiitie EBkolof tiee EA faciondbeMEly-7 HaghahOnmamiaRa7
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ugd ng Wﬁ-sﬁﬁ S@fFaction.

Table 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
MCEF-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: Not detected at indicated dosage.
EDsy: The effective dosage (ED) for inhibiting 50% of celi proliferation.

Light and fluorescent microscopic analyses of morphology and culture behavior of

15 test tumor cells
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+ As shown in Figure 3, the EA fraction conferred the highest |evels of

cytotoxic 5 effect on all tested cell lines, as conpared to t{]i AF- Hot or
ot her organic subfractions of A formpsanus extracts. Table 1! $uiANadlZes
the effective dosage for 50%inhibition on cell proliferation (ED50) of

four different bio-organic subfractions (AH sup, EA, BuOH and Water) on
MCF-7, B16, and Hep& cells. The ED50 of the EA fraction for MCF-7 human

mammal ildght aHerasreny cardyfes cbpved \(hat thet ararpleplegy @foBIGH/ neclisaid culiprg had

10-fold Il ess than that obtained for 10 AHsup subfraction. Table |

Cyt ot oxignificaaty il texedr aftem sho tigament sothvplant exttactcefed. fubbsanti dns dise Af 1

fornmosanus plant on three targeted human or nouse tunor cells Cells

ED50( nghgrinl, 1A FrabhoBexBibitditiBe moMSrgnd fi€an8 6ff€:td8n them@pKSlogiceibdn N MEFS)
0.09 0.23 2.50 B16 -1.60 0.07 >4 ND(>>2.0) ND. Not detected at indicated

dosage. ceff%ys compafd&b fiRG A das 388 ArEHbt edtmleRNIRE 1)NKin%e Asut€Were also
ﬁag ff I g a%a1 T

proliferation. Light a uorescent m croscoplc yses of norphol ogy and
aal yor L GHan B o et eI TR 5B Ry Soenl Hf e lyeOh gt B 250PY
consistence with the observed EDsg values of these extract fractions as was represented in Table
[. To further verify if the treated MCF-7 cells were progressing toward apoptosis, fluorescent
microscopy analyses were performed using Annexin V-GFP and propidium iodide staining.
Figure 5 shows that an early redistribution of plasma membrane phosphatidylserine was readily

10 detected in MCF-7 cells after treatment with EA fraction for four hours. This result shows that

EA fraction has effectively induced apoptosis on MCF-7 cells.

Flow Cytometry Analysis

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-G1 peak)

was obtained for MCF-7 cells post treatment with EA fraction (0.25 to 1 mg/ml) for 48 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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. significantly altered after the treatment with plant extracts of A
fornmosanus. At a dose of 1 ng/m, EA fraction exhibited the rrgs& N 2007
significant effects on the norphol ogi cal change of MCF-7 cell elé
conpared to that of AH sup and AF-Hot treatnent (Fig. 4). Simlar results
were also 5 observed for the Hep& and B16 tunor cells (data not shown).
These observations are in good consistence with the observed ED50 val ues
of t heshowny These regudls shew shag thagytotexip efeetof e fdrmoTeus @n tast tupaorfaghs isdikely
verify if the treated MCF-7 cells were progressing toward apoptosis,
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propi diumiodide staining. Figure 5 shows that an early redistribution of
pl asma nenbrane phosphati dyl serine was readily 10 detected in MCF-7 cells
after treatnent with EA fraction for four hours. This result shows that EA

fraction has effectiv I Fl ow Cytonetry
Analysis Fig. 6 shomﬁ%gkt%gvﬁ\}%gf/ ]E“ %’f‘:)\ﬁfng oggbie change of DNA
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and this apoptotic DNA | evel was increased to 71% at the 72 hours post

t r eat nepecifivantehuinhe FaslahgG bxpangatedvath Gwordphcre (EITGYiwasl emplofal pr ofallats
were-detected in Hep& cells conpared to 20 that of MCF-7 cells, whereas

appr oxiwhetiek Yhe lobikerapd ppptdsts GINACFeV Rlduvéishyal A @R etictdE14e fdrafdsanis Wastlggeetd s
at the 48 hours treatnent. AH-sup fraction (6 ng/nm) of A fornpbsanus al so

exhi bi tgghex 6}§b§§ldna(5f Bl eak sRewh h&‘F@NPe gomk %Q%re?sﬂ% &€tk isLCMB{eﬁl RabaekQss of
MCF- 7 ahd Bl | s (data not 24 JAN 2
10 drastically from 10% to 76%, relative to the non-treated control MCF-7 cells, when the tumor

cells were treated with the EA fraction from 5 hours to 16 hours in culture (Fig. 7 A&B).

Western-Blot Analysis

Several single compound drugs exhibiting anti-tumor 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 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 witﬁ EA (or AH-sup) fraction of

20 A. formosanus plant 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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» shown). These results show that the cytotoxic effect of A fornpsanus on
test tunor cells is likely nediated via the process of progra d cell

death or apoptosis (WIlianms, 1991). EA extract induces FasL einge on
MCF-7 cells 5 1t is known that expression of Fas |ligand (FasL) can nediate
apoptosis by binding to its cognate receptor Fas (Naujokat et al., 1999).
In this study, flow cytonetry analyses using a specific anti-human FasL
1gG 1 copptabasieaakii e Hrwemamo%ré p(qﬂpqi@lca»e(sd@%g%yéw begin @ |taket actiophEhher
t he observed apoptosis of MCF-7 induced by EA extract of A. fornbsanus was
t r i ggeraetivatgsy apdptotexmitiais dpaspfiseFdsand A9 is HomncannacEivetartbe Exedution@x@ispasss on
of FasL protein was increased 10 drastically from10%to 76% relative to
t he noredspasat-8d-6;and rl Mdur ftude) procaypasdr 8t(heS kDADWas foahd pros&did ¢ledvaget
with the EA fraction from5 hours to 16 hours in culture (Fig. 7 A&B).
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activities, includi ng Taxol 15 and et oposi have been denonstrated t
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(F:)yt ochiobfEPEST %amewbjéz‘gro oS pbataiment] Caspaser g Knawa 16 felve iethe garty
significant increase of the cytosolic cytochrone c levels in MCF-7 cells
was ob%etivatignawade waaalse aglivakeden HAvtreated Mfph-7roels tTreatment ofigMAF-7 exlisosigthus
pl ant extracts. Caspase proteases have been shown to drive apoptotic

si gnal ib¥g exaamd haxe alsbi meulied iol e awiendgpendent pedteadetid leavagpraft mily§ADP-ribose)
specifically and solely after the aspartate residues (WIf and G een,

1999) . pg%&m@qmmtmmek AhBAArkZVMIPOF0Sis, WiThaY atcunl@fnastithy a8 @albnd S 1
0 JAN 2007 -
10 concomitant disappearance of the full-size 116 kDa molecule (Fig. 8B). It has been previously

reported that NF-kB activation can result in protection against TNF-a-induced apoptosis in HeLa
cells, a cervical-cancer cell line, in vitro (Bursch et al., 1992). The Rel A subunit (p65) of NF-
kB is known to be directly involved in the inhibition of apoptosis (Liu ef al, 1996). In this
study, after EA treatment there was detectable effect on the suppression of Rel A protein level in
15 MCF-7 cells (Fig. 8A). Expression of the Rel A subunit in mouse B16 melanoma was
significantly suppressed as a function of the treatment time period with AH-sup (6 mg/ml) or EA
fraction (0.25-1.0 mg/ml) of A. formosanus (data not shown). A flux of caspase 3 activity, an.
increase frorﬁ 4 to 24 hours and then a decrease frbm 24 to 48 hours, as a function 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, western-blot analysis, and caspase(s) activity assays, we proposed a possible
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apoptotic signals, the pro-caspases are proteolytically cleavaged and begin
to take action. The activated apoptotic initiators (caspases-8 RQAN-Zg7 i n
turn can activate the executioner caspases (caspases-3, -6, and -7).

our study, pro-caspase-8 (-'55 kDa) was found proteolytic cleavaged in
MCF-7 cells after treatnment with EA extract within approximately 16 hours
(Fig. 8A). For the 5 case of caspase-7 precursor rotein, EA extract was
det ect aeechenism dercibe epeptesininddClt mnmr@eﬁés@dn@d h)Tt ¢ alphexdrapt ofA. dormasgnes 24
to 32 hours post-treatnment. Caspase-9, known to involve in the early

acti vatlFignlbascade was al so activated in EA-treated MCF-7 cells. Treatnent
of MCF-7 cells with EA extract have also resulted in a tine-dependent
proteol ytic cl eavage of poly (ADP-ribose) polynerase (PARP), another
hal | mark of apoptosis, with an accunul ation of the 28 kDa and the 10

concom tant disap %Bm%n%gwﬁ fTHJKl{E’ ?E hl&@ﬂ?@ﬁ/ﬁ%&&b‘ﬁoa@ﬁ 9 8B). It

has been pr evi ous reporte activation can resul

prot ection again TNE- a- t05|

ceS? vi cal - cancer ?élPPreFﬁl%or 'ieﬁlﬂ%q'to (’BW ¢ i‘Hn%ftgfaw”ﬁ* bﬁgg}ﬁf’h”ﬁﬁ@s P&l@f‘t qtract
subuni t g§$5§ of  NF- nown to be directly involved in the inhibition
of apopt Yy I@?usmfumoag‘@éyl wisalghdemorgtratd asampiier psReet efgthiseRventionr e
was detectable ef fect on the suppression of Rel A protein level in 15 MCF-7
cel | s (Threg. componlFused duigeadnuhisteriog Redtholss inglnding intrarromeral Bijéction! (grooged )was
significantly suppressed as a function of the treatnent tine period with
AH- sup itfapefifonitg] @jectiédn (froaptd)oand( thrdbfebdiBgmga rdrdl afmifisthtsinfg@nps)( data
not shown). A flux of caspase 3 activity, an increase from4 to 24 hours

and t h%erfamst@crneﬁa'sﬁlefl rxﬁrfh@Astﬁd?y 4BighQUiSnmAs7ed thd!Beferiin®fl L@t rmrﬁu tHrkdT®
by AH-Sup in B16 nel anoma cel I's was observed (data not shown). These

gt st Gl MR TSR o i
o BTG A kRS R S B el PR,
Pr opose()tl. ahg%?gsl:egtl 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 i.z
injection, i.p. injection, and the force-feeding groups, have maintained with a set 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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26 1 0 JAN 2007 nmechanismfor the apoptosis in MCF-7 tunor cells induced
by the plant extract of A fornosanus (Fig. 11). In .vivo Inhibition of
B16 Tunor Growth in C57BL/6J Mouse Mdel 5 Suppression or retart@tjAdn28t in
vivo tunor growmh by A fornosanus plant extract in the CS7BlI/6J nouse
tumor nodel was al so denonstrated as anot her aspect of this invention.
Three comonly used drug-adm ni stering nethods, including intra-tunoral

i nj ect inehshayrmouphesy results sugggeirthataleef] the tirextestod admtrosipation regibiodsdprdelivesdi ng
via oral admnistration (group 5), were perfornmed in parallel in this

st udy. ofihgrbaPexataotsaiah pesvidde sexifeantniend] alf antswuhbiseffders, atith thé hrest fethatledbés
test mce treated with the AH-sup fraction showed a significant delay of

tumor  geik lobtAsed BBELINEGrRp 3 MSic@ahdtYweleads ihRktddNwith VAHL P fradiiofWhA.
(between 6 to 10 days post treatnent) (Fig. ~ 9). The highest inhibitory

ef fect r o - ved d d (S r |1

i npl an@?’f%ﬁ%@ggg@ﬁ%’%%ﬁ R@@Ht‘%lcﬁleog%aggﬁﬁaerﬁt?a ° %es?r 8‘?—6%1835 tFsr%cllldu ivﬁlgﬁ he
i..t. dniection, i.p..injection, and t fqrce-f eedi rqups, .have

e it 2 ohRE P bePinnilelkies s Bimoeelfy adhgEieSHoNEE 6l dhR b G4
measured below 12 mmin dianmeter. In contrast, only 3 and 2 mce were with
tunor dermosgersoRests fipm theshexpsomepisiadipate thabtriadvo gonth of B16 metpnemattympr 2
groups, respectively; and 3 mice in control 2 groups were scarified due to
over bunnéd78iL/GJumire cdnobel effE¢tiyelydand @adimyinibitedaby asloriviswatnn of te partidbt h
control groups had effectively grown tunors to nore than the critical size

limt ohlrified plant exmctsiof Adf@nel®ius uhégahd yxprtinrgebbdelides ofdds idvestisly 20 as
test mice according to Animal Roomregulation rules. In contrast, at the

sane experinmental stage of day 21 post-treatnment, there were still 4 mce
in group 3, two mice in group 4, and one
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 HPLC system.
15 The index compounds are herein to represent thé 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, mass and NMR
spectrometric analyses are: Compounds 1: Nicotinic amide; 2: Adenosine; 3: Cytosine; 4:
Isorhamnetin  3,4’-O-B-D-diglucopyranoside; 5: Isorhamnetin 3-O-B-D-glucopyranoside; 6:
20 Caffeic acid; 7: (6R, 9S)-Hydroxy-megastima-4,7-diene-3-one-9-0O-f3- Dglucopyranoside; and 8:

Kinsenone (Figure 10 A).
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* nouse in group 5 that still have tunors exhibiting a size of smaller than
15 mmin diameter (data 27 1 0 JAN 2007 not shown). These resuyljt $aANQRIPest
that all of the three tested adm nistration nmethods for delivery of herbal
extracts can provide a significant |level of anti-tunor effects, with the
nost remarkable results obtained fromthe group 3 mce that were i.p.
injected wwth AHsup fraction of A _fornosanus. Specifically, an .

i nhi bi tion of norcPiae totetighbis fr Mt andi NMRegnalyses candby eorbparisgneiih Wifen
the aninmals were intra-tunorally admnistered with a plant extract of A

f or nos apentral Retg wviths liferasmnes K®seg ek ple 200ZnAk et aldi L997% sihaompoeunds usplaeddiom of
B 16 nel anoma tunmor in C57BL/6J mce can be effectively and readily

i nhi bi tBxdoby. gistiordrslsvedre dentified Be 1gh@r dhai dliphatit beilli (@draidngioh texd (RTXS 6 A
f ormosanus under the experinental conditions of this invention. 10 Chem cal
finger Qﬁihﬂtd-ﬂgyﬁiﬂ?flaﬁ%%y@ﬂg(yl QRE%atCPpPRYRAR bRl | §-bindtih Q-ARYdroxy cinamate

Quantification® Analytical high performance |iquid chromatogiaphic (HPLC)"
anal yses. ware operfarn ' . er 8 . pRed_W . ers
6558 cogf’r })%QFIV er 99\/@4@? rsl% %Ieaf@aeﬁ%@@\%z rrp,swgﬁhn %ﬁé@ﬁ%g}é&qﬁ ’agggr \1/3\1a4r'1§|erﬁlmy}‘h
detector. The three chronpto nms. of _.A p plant extract from

Anoect 3‘8%%@6%@6@9&&@%?3%@waﬁ?&@ﬁ%m a C 18 reverse phase HPLC
system 15 The index conpounds are herein to represent the defined chem cal
conposi ti on and/ Quantiigiraciceyrmination of the wpnient of otandidpts: indsk ycampayadplZant
extract substances or phytochem cals. For the case of AH sup, the eight
candi d{Adenasthe) and Spdsonbisnnetiani-O- & gligopyamgideRin td$sumfidctdviRand candidate
spectronetri c anal yses are: Conpounds 1: Nicotinic am de; 2: Adenosine; 3:

tosin . 1 o ENRC PO Sy = i igen .5l i n
O e Mlex CompSaaTa gy dofy RIS OB i b 0 HORSSH

9% - Hy X xﬁm&%ﬁdr@y éna?itf@a? PR QNGRS ;ggék 4P USORY ANSS LAY ANdrnce

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

were monitored and determined. Calibration curves (peak area vs. concentrations) of the o-
amyrin frans-p-hydroxy cinamate and isorhamnetin standards, ranging from 0.05 to 1 mg/ml, -
revealed a good linearity and 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 concentration
of the specific fractions used for HPLC analysis, and the calculated amounts of peak areas of the
candidate compounds corresponded well with the compounds revealed by our HPLC profiling
analysis. Each 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 4.
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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+ Kinsenone (Figure 10 A). 28 1 0 JAN 2007 According to the results of M
and NVR anal yses and by conparing with the spectral data with literatures
(Wang et al, 2002; Ali et al., 1997), six conpounds isolated from! 0EMNZ00A
fornnsanus were identified as | ong chain aliphatic acid (1; retention tine
(RT) = 6.0 mn), a-anyrin trans-p-hydroxy cinamate (2; RT = 8.9 mn),

a- anyrln cis-p-hydroxy cinamate 5 (3; RT = 9.7 mn), isorhametin (4; RT =
13.5 nin), ki nserldwespestralRiata: of adenasing) andplsothpenngtiyy Be@AR-D-glueemysinosige, pT =
18.0 min) (Fig. | OB). Quantitative determ nation of the content of

candi daingrineex-£hyaeiNcaarate( AdEpsihmAgtintdie sdmnbafigdd OB W
3-0-(3-Dglucopyranoside) in AH-sup fraction and candi date index conpounds
2 (a-anyrin trans-p-hydroxy cinamate) and 4 (isorhammetin) in EA fraction
10 were characterized by anal ytical HPLC. Individual peak areas of the

maxi mallgg}{ P Sor bance corresponding to the candi date index compounds in

t he HPL rorile of AHsup and EA fraction were m)nitored and det erm ned.
Calibration curves (peak area vs. concentrations) of the a- anyrin

t rans- p- hydroxy GHemest deadla st hBpneid- 255t GnBYS dor Fadél%%r@ﬁ{l@)z@ézto 1

ng/m, revealed a good linearity and R2 values (> 0.98) (data not
ShOWn) I HRUARL( 'irfD?@}:'oog)pﬁ‘f) g (16 efisdRt @HL ), sRd§XHCQPO WISy, B oA HUAg and EA

fraction was perforned based on the known concentratl on of the specific

fractian d for. HPLC. apal IcuI k areas

of "t he > barinahd SaHpGhes ot DEEon b thal VS § KA neb R dutad Bieal o

by our HPLC profiling analysis. Each gram of AH- sup fraction of A

formosanus contains 0.72 ng (0.072% and 3.4 ng (0.34% of adenosine and

| sorhammeti n 3-0-0-D gl ucopyranosi de, respectively. EA extract of A
Isorhamnetin 3-O-B-D-glucopyranoside

10 Yellow amorphous; mp 162 °C; EIMS for C5,H,0), found 464.38; THNMR (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, /= 7.0), 3.72 (1H, dd, /= 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 Ca9Hss05 found 572.43; 'HNMR (CDCls):
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 (5).

20 Isorhamnetin:
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+ 20 fornosanus was found to contain 4.9 ng (0.49% and 52.3 ng (5.23% of
a-anyrin trans-p- hydroxy cinamate and i sorhametin, respecti ve@y |2zﬁ7pe
gram of the extract. 29 1.0 JAN 2007 The spectral data of adehB AN
| sorhammetin 3-0-(3-D gl ucopyranoside, a anyrin trans-p-hydroxy cinamate,
and i sorhametin are summari zed as fol | ows: Adenosi ne 5 Col orI ess needl e
crystal; np 234-235 C, EIM for 1 off 13N504 found 274, 2 HNVR (
D20): a (ppm 8. Melloy amorphousy FéMS(@rﬂnsléx)z@ fugd 3(126H HHM% (CDé?lzo ﬂ;_(ppmh 28
(1 H dd, J = 5.2, 3.0 Hz), 4.15 (1 H, dd, J =5.2, 3.0 Hz), 3.78 (1 H, d,
J = 1. 57.9@()d, J3.249, '(.16 Kid,d,= 8-0,:11}3 THA)(d, J¥ §dt),ffa3191@t i/ 2.0),6.20 (d, J=12.0).
3-0-(3-D gl ucopyranosi de 10 Yel |l ow anor phous; np 162 C, EIMS for C21 H20012
found 464.38; 1 HNWMR (in D20): a (ppm 7.96 (1 H d, J =20 Hz), 7.56 (1
H dd, J =8.0, 2.1 H), 7.04 (1 H d, J =7.8), 6.39(1H d J =20
Hz), 6.20 (1 H d, J =2.0Hz), 539 (1 H d, J =7.0, 3.72 (1 H dd, J =
11.5, 2.0 Hz), 3.54 (1H, m, 3.44 (2H, m, 3.23 (IH, m. 15 a-amyrin
trans- p- hydroxy ci namate: Wite solid; np 105-106'C, EIM for C29H5603
found 572.43; "HNMR (CDCI 3): a (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 Isorhametin: 30
1 0 JAN ' 2007 :
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- Yel | ow anor phous; EIMS for C16H1207 found 312.6; 'HNWVR (CDC13): CF (PPM
7.96 (d, J =2.0), 7.56 (dd, J =8.0, 2.1), 7.04 (d, J= 7.8) 4 06'{5,92@ J=
2.0), 6.20 (d, J=2.0). 31 1.0 JAN 2007 References Al -Rubeai, (ked.)
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* The terns and expressions which have been enpl oyed are used as terns of
description and not of limtation, and there is no intention L@#Be e of
such terns and expressions of excluding any equival ents of t am res
shown and described or portions thereof, it being recognized that various
nodi fications are possible within the scope of the present 15 invention.
The references referred to herein are incorporated by reference in their
ent i r etWright38. 3., Bhonan 2asi7Largrial IV . 1199%) rhétigléi@n of apnngepircasrigmeghagisar efct
conpri sing: honobgeni zi ng plant tissue of Anoectochilus fornpbsanus;
ext r acttumgr promotiborRASHEB 268 664602 W th an aqueous nmediumat 90 to 100 C to
forma crude extract; and further subjecting the crude extract to a
stepwi se gradient fractionation with an organic solvent to formone or
nore fractions, wherein the organic solvent is ethanol and one of the

fracti ‘%Qa%gCP”@L' ie%hﬁﬁfurtﬁn&y%ﬂ Kf%rQ&”'liEtl\}tI {:§19 i>§n% e g?o%QXrﬁrip 2.

The nmet of “clai’'m er “comprt si ng pa o]l

cti e.or npre organic,s bt ain one _or
p ti tﬁgwé“?ézb%%gf%wn%f ap Slﬁet/ﬁ%&é feleapepbISamRes fom M edurdee of
the one or nore fractions is evaporated to dryness, resuspended in an
aqueoudlassediSivienand7ext F&ctldd- with at | east one of ethyl acetate and
n-butanol to yield one or nore subfractions. 4. The nmethod of claiml
wherein the fraction conprising adenosine and isorhammetin
3-0-(3-D-gl ucopyranoside is evaporated to dryness, resuspended in an

aqueouyhaRE \(ENGuARNY EXaiA6t RY ai tyin S W boAGEE B Betk Qiohi & AboBroitaligiagh i on.

Fluorescent Conjugate of Annexin V. BioTechniques 23: 525-531.

10
The terms and expressions which have been employed are used as terms of
description and not of limitation, and there is no intention in the use of such terms and
expressions of ex.cluding any equivalents of the features shown and described or portions thereof,
it being recognized that various modifications 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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¢ 5. The nethod of claim4 wherein the subfraction conprises a-anmyrin
trans-p- hydroxy cinamate and i sorhametin. 6. Use of an extrﬁﬁtJA(Nf 2007
Anoect ochi l us fornosanus for the preparation of a nedicanent Tor
controlling tunor growth in an organi smhaving a tunor or is at risk of
having a tunor. 7. The use of clain1éﬁ)yy= ein the extract conprises a
fraction obtained by a hot water extractton of Anoectochilus fornpbsanus to
forma crude extract, and a stepwise 36 10 JAN 2007 fractionation of the
crude extract with an organic solvent to forma fraction of the crude
extract. 8. The use of claim7 wherein the organic solvent is ethanol. 9.
The use of clalm 8 Mmetkodofipreducing@niestmadt sol8prises: et hanol sol ubl e and t he
fracti on conprises adenosi ne and isorhametin 3-0-(3-D gl ucopyranoside. 10.
The use of claim9 wiesgnlzidgh@laht aigsue0df id0bdibdHias femidsamise dximhdtingethby |
acetate to produce a subfraction and said extract conprises said
subfract i fdmogkhized ASsul AP £&JuRbD rhEUiNRSH 60 o 1DE S YO TERCS LRGe COTRE; 28S
a-anyrin trans-p- hydroxy cinamate and isorhametin. 12. A conposition
conprisin >t L [ h i . .
Anoect ochiirist SICUAR EPLAUTERRY (8 Gtk Bladfht FRGRBo it ap organic
fractionation of_ the crude xtract wth ethanol, wherein the fracthn IS

87. 5% et hiHGINt PR 08 QhPorEA%irns, (hsrein the SrganssolvaRbls SRl anf gne o

i sorhammetin 3-0-(3-D- gl ucopyranosi de. .
fractions comprises adenosine and isorhamnetin 3-O-B-D-glucopyranoside.

2. The method of claim 1 further comprising partitioning the one or more
fractions with one or more organic solvents to obtain one or more partitioned subfractions.

3. The method of claim 1 wherein 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 subfractions.

4. The method of claim 1 wherein the fraction comprising adenosine and
isorhamnetin 3-O-B-D-glucopyranoside is evaporated to dryness, resuspended in an
aqueous solvent and extracted with ethyl acetate to yield a subfraction.

5. The method of claim 4 wherein the subfraction comprises a-amyrin trans-p-
hydroxy cinamate and isorhamnetin.

6. Use of an extract of Anoectochilus formosanus for the preparation of a
medicament for controlling tumor growth in an organism having a tumor or is at risk of
having a tumor.

7. The use of claim 6 wherein the extract comprises a fraction obtained by a hot

water extraction of Anoectochilus formosanus to form a crude extract, and a stepwise
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* 13. A conposition conprising a subfraction obtained by a hot water
extraction of Anoectochilus fornobsanus to forma crude extracf( JANS2EPW Se
fractionation of the crude extract with ethanol to forma 87.5% et hanol

sol uble fraction conprising adenosi ne and isorhametin

3-0-(3-Dgl ucopyranosi de., an further extr ] oneof 1t 87. 5% et hanol
sol ubl e fﬁ%cgltolr%{nonvé}? eecflﬁiﬁexggét%ﬂé%n \%F%a?ué:i Sr??‘%l&?{e%sﬂqb r%?r? ?tg)ﬁl %o@lﬁg)rc f@gs
a-anyrin trans-p- hydroxy cinamate and isorhametin. 14. Use of a

conposi ti B3 br the preparation of a nedicanent for .controlling tunor
grow h in an organi sm havi nlg. a tunor,. wherein the conposition is produced
by the proces8 conphq esewdclay 7whgreimiie poggnic sabwpge athasalg pl ant ti ssue of
Anoect ochi |l us fornobsanus; extracting the honogeni zed tissue with an agueous
medi um at 90 t 9 100Thke uee Hfoclaima 8 cwhedein eld fraction is SAIHVe ethang dohble anddthe
extract to a stepwi se gradient fractionation with ethanol to formone or

nor e frackhRfcofYARRRAE BB hAEiseMBmAstiI RS II-ghicbPRandsRiedr yness;
resuspending the dried one or nore fractions in an aqueous sol vent; and

extracting the, resuspende ne ,Qr, Nor ractions with at l.east one of

othy acerat o Wing RRGHEahsRE o fhelfhhe oA E Whe  stibe Rl oy By 288af e o

a conposition for the preparatjon of a nmedi cane for controlling tunor
O%%C@éﬁ}l‘gtﬁﬁcﬁ% ad

growt h i nodH PYRHCOMPRETSSAT SEHEACEBAposi tion i s produced

by the process conprising: h_om)geni zi ngn pl ant tissue of Anoectochilus
f ornosanus; exltlact Thgyusehef claim 10 wherein the subfraction comprises a-amyrin trans-p-

hydroxy cinamate and isorhamnetin.

12. A composition comprising a fraction obtained by a hot water extraction of
Anoectochilus formosanus to form a crude extract, and a stepwise fractionation of the crude
extract with ethanol, wherein the fraction is 87.5% ethanol soluble and the fraction
comprises adenosine and isorhamnetin 3-O-3-D-glucopyranoside.

13. A composition comprising a subfraction obtained by a hot water extraction
of Anoectochilus formosanus to form a crude extract, a stepwise fractionation of the crude
extract with ethanol to form a 87.5% ethanol soluble fraction comprising adenosine and
isorhamnetin 3-O-B-D-glucopyranoside, and a further extraction of the 87.5% ethanol
soluble fraction with ethyl acetate, wherein the subfraction comprises a-amyrin trans-p-
hydroxy cinamate and isorhamnetin.

14. Use of a composition for the preparation of a medicament for controlling
tumor growth in an organism having a tumor, wherein the composition is produced by the

process comprising:
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* honogeni zed tissue with an aqueous nediumat 90 to 100 Cto forma crude
extract; and subjecting the crude extract to a stepw se gradl eh_&]

fractionation with ethanol to formone or nore fractions. A Y AAY;
claim6 wherein the medicanent is admnistered to the organlsn1 by one of

intra-tunoral, int MBS er' t%neﬁl "isQUs al of ?%id ec'?oc tilftsatj‘l?rmosanus exg"gctllrll th(gf

claim 14 Wnerelnthe |samn|s ere he“organi sm By One of
intra-tunpral, ra- toneal or raI %8 ?@Qf;({ don. 18 The use of
ol ai m 15 OHEPENTSR Fevhaanaa davrous medu o0t & fPrR 2 6RgaRKGHE by one of
intra-tunoral, intra-peritoneal or oral adm nistration. 38
subjecting the crude extract to a stepwise gradient fractionation with ethanol
to form one or more fractions;
‘evaporating the one or more fractions to dryness; resuspending the dried one
or more fractions in an aqueous solvent; and extracting the resuspended one or more
fractions with at least one of ethyl acetate, and n-butanol to yield at least one subfraction.
15. Use of a composition for the preparation of a medicament for controlling
tumor growth in an organism having a tumor, wherein the composition is produced by the
process comprising:

homogenizing plant tissue of Anoectochilus formosanus; extracting the

homogenized tissue with an aqueous medium at 90 to 100 °C to form a crude extract; and

subjecting the crude extract to a stepwise gradient fractionation with ethanol
to form one or more fractions.
16. The use of claim 6 wherein the medicament is administered to the organism
by one of intra-tumoral, intra-peritoneal or oral administration.
17. The use of claim 14 wherein the medicament is administered to the organism
by one of intra-tumoral, intra-peritoneal or oral administration.
18.  The use of claim 15 wherein the medicament is administered to the organism

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