ANGELICAE SINENSIS EXTRACTS USEFUL FOR TREATMENT OF
CANCERS BACKGROUND OF THE INVENTION Field of the Invention 5
The invention mainly relates to a new ude of an acetone extract, chloroform
extract or hexane extract of Angelicae sinesis and the active components
purified therefrom in the treatment of cancers. Descrri‘gtion of the Related Art

Cancers & EbfofthallbeiNoliferatiorsTthatyesdl: g thE atilimdistion 10

of genetic changes in cells endowed yitoprgliferative potential. Treatment of

cancers has relied maiﬁllxé)lgcjs[y{)qﬁ\% Bgeﬁ}%qi?gg?g%ﬁotherapy and more

recently immunotherapy. However, new approa eating and
prevdritinpofcdwedersigtienstill desired. Angelicae sinensis (Dangqui) is one of

sthe most fregpently. pEGHTHRGh 1T >rOEHES 1B heREESEIPPNG Ohtaditonal act,

Chinese medicines. The traditional uses of Angelicae sinensis include those
to profete o d Prsduetidit *pretectingerofioivigr ise d iessud Kiebagidtia,
ease paipdRaRtlyfarisensttiahdisoidesdmanosremangd lower cholesterol

(Chingse Herbs, Shanghai Scijence and Technology Publication, Inc.

%ar?ﬁﬁ%ﬁ‘f‘&%?ﬁﬁ\?&‘@%@é"ﬁ999). 20 CN1053747 disclosed that

Angelicae Sﬂaem&@ﬁ@@iﬂkpmlﬁmmhes ASDEBNtcABDEesuefidttire
1oC°mp&”%?&§19fcﬂQn§94 YyanivaspieRaiat pdaatid BEURES @B reatment of

immunological adjuvant to genetically-engineered hepatitis B vaccines. It
was r&pestedin aled 0038l tRAt tHEETe ERVBUBHTTYN el qHEiBRE A SPIE),

extragteshiromARgslicas siNgswIS (0lNwigisiAds faulddaedisadRev@Ring
immunological E@j#}alant, which can enhance the immunogenicity and help
Iowercat%%ﬁ&tqﬁ.e gﬁg\e/\c}a et al. provided immunostimulating polysaccharides
separated fioge hotewaterexttReb gfulngehoaesitdensisswinégheody | dmmised

1535 2 RLeNh ARUYNANLIGEIS BPH:IMMOLAERYINAH QREGNEAN Weiitional uses

prolongation of the survival period of mice bearing Ehrlich ascites cells (Y.
Kuma&Zatiaeétas) sinarmmahidfogipsv &, eremetzshlagBpiodysinsy dYofrts Brisr
art refekenagopIOpIERS QN B ganesrabaessiintiansal the kratmentaisancers

wih the palvsaprharides SeoRratRd Tom Andglicas siesis trekgh el
Publication, Inc. Shanghai, China, Vol.5, p.8§93, 1999).

20 CN1053747 disclosed that Angelicae sinensis (Oliv) Diels, ASD, and the

ASDP and ASDE as effective components of an adjuvant was prepared, and

could be used as immunological adjuvant to genetically-engineered hepatitis B

vaccines. It was reported in CN1109356 that the effective component, lactones

(ASDE), extracted from Angelicae sinensis (oliv) diels, ASD, could be used as

25 immunological adjuvant, which can enhance the immunogenicity and help lower

toxicity. = Kumazawa et al. provided immunostimulating polysaccharides

separated from hot water extract of Angelicae sinensis, which could be used as a

potent adjuvant for its anti-tumor activity as observed in the prolongation of the

survival period of mice bearing Ehrlich ascites cells (Y. Kumazawa, et al.,

30 Immunology, Vol. 47, p.75, 1982). However, this prior art reference provides

only a general description of the treatment of cancers with the polysaccharides

separated from Angelicae sinesis through their immunostimulating activity,
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without sufficient evidence regarding the mechanism. SUMMARY OF THE
INVENTION This invention provides that an acetone extract, chloroform
extract or hexane extract of Angelicae dinensis, and the components purified
therefrom, 5 such as n-butylidenephthalide (BP), can also inhibit telomerase
activity of cancer cells and further induce their apoptosis so that they can be
used YO PHATIGRER dpRG IR erthe fRsshanisR acetone extract,
chloroform extract or hexsime gt AMIgelivasiaenses, and the
componentﬂourjfied ttherefro , Slﬁc):q as n- t%ut IidenethtlﬁftlidF, are totetnt for
manufacturing of MEdICinEYS th€ e itment To Srdihcers and tan B uded
in commbimratiextradtho€ hermdther apedrsgsnthrbaglontheicsistipitiés dnhesliroycie
requiglian. AndisiRmeAsE. BN Ackerdiiabe nmebicclal e pesent

invention is to provide a method for inhibiting cancer cell proliferation and

migraidn ddrHbetssyes MaisrPF b se ot theYruskhtiad éntiet maldenant
provigdeopimethorhiarols, inhibiting telespetasaastivitkef canaetsellsiriatof
another object of thegprese tti vention is to provigledat ethod for ir]}ducing_
apopfdHi& B CatiléEdNs Andtfier BBREE B thR BreSentiivantion S to ProVide
the ubetyidenepbétane, extnawtncitonofoufae@xtracvdntedicams &xtrbetwhtment
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n-butylidenephthalide, for manufacturing of medicines for the treatment ogh
cancéiSir ARAVHE BANLELETIE isRtHiin atid i iRAsTach &BiHEPapy drugs
through theietivitigs, ORCoY) Ly clarepriatiomantotelaneiase: inhibitienfor
BRIEF DESCRIPTIOIE OF .THE.DRA%VINGS 29 Fikg#re laé)rovides the results
of the HRR AR KA Rl T B FEH  YetAO AU FAIES tRATHREUERY with 70 gg/m
AS-C (the chiorbfornbjextrattibé pregalicae sinensis)tenpancied cetlatyale for
ccurny|alion AGRIRL RIRSE drAR%)01;CBM cells (DBTRG-05M) (*p <

a

0.05) with a Concurrent decrease in S phase. The results on G5TNGH were

about the s3fie*BtHeAGETOWh ThetRES Y HPIY 01 Eigisr& | BioNddsde sneiBork Seilts

of thakRitiaycIs.pRAlY sissakicbeidemonstrates that the treatment with 400gM

BP enhanced cell cycle accumulation at GO/G1 phase (> 90%) in GBM cells
Nioep Lot e of

(DBTRG-O present invention 1s to pr0v1de the use an acetone

extract, chloroform extract or hexane extract of Angelicae sinenses, and the

20 components purified therefrom, such as n-butylidenephthalide, for manufacturing

25

30

of medicines for the treatment of cancers, and as an adjuvant in combination with
chemotherapy drugs through their activities on cell cycle regulation, and
telomerase inhibition.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1la provides the results of the cell cycle analysis, which
demonstrates that treatment with 70 pg/ml AS-C (the chloroform extract of
Angelicae sinensis) enhanced cell cycle accumulation at Go/G; phase (> 90%) in
GBM cells (DBTRG-05M) (¥*p < 0.05) with a concurrent decrease in S phase.
The results on GST/VGH were about the same and not shown in the graph.

Figure 1b provides the results of the cell cycle analysis, which
demonstrates that the treatment with 400uM BP enhanced cell cycle
accumulation at Go/G; phase (> 90%) in GBM cells (DBTRG-05M ) (*p < 0.05,



**p < 0.005) with concurrent decrease in S phase. Figure 2 shows the effect
of BP (n-Butylidenephthalide) of 5 to 800 M, in inducing GBM tumor cell
(DBTRG-05MG) apoptosis, as assessed by TUNEL method, using propidium
iodide as a counter staining (*p < 0.05, ** p < 0.005, 5 *** p < 0.0005).

Flgures 3a-c Erowde the results of the analyses of apoptosis pathways
induced ByPAREViHD GRAYERHEISTITDBTRBIOSMG cell line was used.)

Figures 3d-garevidadig teselis@bineranaiiagsRhaneRIBs Mashways uM,
induced by BP, 400 M (Whereln DBTRG-05MG cell line was used,) 10 Fi

4 shoR&HHE TS BB B R TAS-EN A FRER SO Eness BiNH Ntor
sizesﬂml’mdedsm@rp'rgpembﬁuteaheous HBNhtemisi (R G2 x(0.65, G:0p)<Kigose 5
5showe*t,h |vaI rate of the AS-C treated mice (dose - 500 mg/kg) was
significantly prolon)ged as compared with the control group 15 (p < 0.0001),
wherein DBTRG08MGPIaEledbe. Fplireb Showalyss inhitityeffeathofays

AS-Ci{iRatas) 'A(s5@07mg %9) (WS ABYRADVRITYF BM DRLRG2)
volume on rats p < 0.001). Figure 7 shows the |nh|b|tor£ effect

of the AS- thgéa%%g(Bwﬁ?g% Wulzﬁo Ghitae puAbs e AToPRSRESLR

adminigtiatiosy) e thepanqaiailtiPeTaewiMaf@ligméRvasQ4a), wherein
DBTRG-05MG cell line was used. FI% re 8 shows the inhibitory effect of the

98P treatment (3B GHY) Wér‘ihetd‘mg’rl Bl b R Csifer s 0N Ptk

which was teloaulatedzadtin Mi’dé HendgengtusitageechGipldnanamaBiGae capability
(* p < 0.93)5)° p < 0.001). 25 Figure 9 shows the inhibitory effect of BP
treatment, a%'different dosages (70 to 800 mg/kg), on xenograft tumor growth

on mice (p < 010881 WHErsHthp BERGO3MEH thiné Wadreried nigg (dest o
shows m@ﬁ%ﬂé@fﬁﬁ’ deatnent (101 2AQmefkeranths rrelongatinmef
0

survival %en ude mice with xenoglraft tumor (subcutaneous 30
DBTRG b5 FERNIEN B EECEPTION OF THE INVENTION
This invention Ergwelésﬁhm theiohianic stikve i exsracisamhimngel itaagke)

on the growth of in situ GBM tumor (RG2) volume on rats (* p < 0.05, ** p <
0.001).

Figure 7 shows the inhibitory effect of the AS-C treatment (500 mg/kg by

20 intra-peritoneal or subcutaneous administration ) on the xenograft tumor growth
of mice (p < 0.005), wherein DBTRG-05MG cell line was used.

Figure 8 shows the inhibitory effect of the BP treatment (300 mg/kg) on
tumor volume of GBM in situ (RG2) on rats, which was calculated with MRI
imaging using echo-planar imaging capability (* p < 0.05, ** p < 0.001).

25 Figure 9 shows the inhibitory effect of BP treatment, at different dosages
(70 to 800 mg/kg), on xenograft tumor growth on mice (p < 0.005), wherein
DBTRG-05MG cell line was used.

Figure 10 shows the effect of BP treatment (70 to 800 mg/kg) on the
prolongation of survival period of nude mice with xenograft tumor (subcutaneous

30 DBTRG-05MG) (p < 0.001).

DETAILED DESCRIPTION OF THE INVENTION

This invention provides that the organic solvent extracts of Angelicae



sinensis, the components purified therefrom such as n-butylidenephthalide
(BP), can inhibit telomerase activity of cancer cells and further induce their
apoptosis. Therefore, they can inhibit cAncer cell proliferation and can be
used to treat cancers. 5 Preparation of Angelicae sinensis Extracts
Angelicae sinensis (Dangqui) has long been used in blood diseases and
femal¥diséadess cRRiRaNt, RHETF b BoEr WAk afdatewEASISRIEIRITDIER),
belongingniobibefamiiyseftimipelifetaee s dIRethdANgRICR GIDENSIE PSHiSIs.
appregiate byt hose skille, .itn this art. ﬁ\ vaﬁi?t tof techdwigiue are \cllvetzll I§no¥vn
in 10 tRe &t for e%&rﬁ%l%iﬁré,lslep?%l ?ﬁgc,ean%f or [coﬁrll ninagn indiVidbal active
companetits of Angelicae sinensis. The organic solvent extracts of Angelicae

sinenﬁ}gpg}gtyog%fgpl@;?gég by 20y gtapdard procedures commonly used in the

field. According to the Invention, Angelicae sinensis is extracted with
acetone, cHigRsfisith, GreHExERESA die Snpdarmertbi tHEabehiiarstad

driedfepdipeivdayad rNizemes oifvageltas sinenss WakesRXI@siodDdth
acetone as.a solvent to give extract as AS-A. Furthermore, AS-A was .
o A i STt R P DTS o st ALTRCCE e R
furthapm@rﬁméd}v\tlthshe&id!aémdrgim. afy eadray:pfae.cmﬁth_:s thriﬁchﬂimnmf in
joACtivg,C 9@%9%%%&%&%&%&&9& RRAYEH Eﬁlﬁfﬁ]{%&%ﬁﬁlﬁ!ﬂfé@é éHﬁx}S&h%ms

isolated and/or purified from the organic solvent extracts of Angelicae
sinendigiBgelistiganyste CHiti QuEik syt theclrel e ddicas e Borp shranbs
may BeHeied HgmiiHIgRligaR cgiReNSimINGHNY IR MinRAEtGHIRrA86rding to
rhizomes.. Varjouséechpi%les that may be eraplo%ed in the fugrer
purifiér%“tidﬁvﬁ?&ﬁ‘ae IiFaticn, SErdetvdpralititation s st erioh UithBrg Shic
solvemsamextrdotion withodousows beluerts|colhmdrighromhpiegeaghshimgtes

15perfo&@ﬁ%ﬁiﬁ%’i%ﬁ&?%@99&%&%&%&9&@% £ GSIAINBL0I0E JRVSRHeN.
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some active components were purified from the organic solvent extracts of

Angefit 4 gineReidiestiors ad hobi StrdBraki pstmtsfldeite shierafRie Wrer @n

inducsta0i0k ol @pariasisaly anaambogineat whaldhadovepfiennkxand
Z-geomgg_:%al isomers of n-butylidenephthalide (BP) were separated with

colunih ‘¢Rrdmatography and characterized with HPLC and NMR. -5
Purification of Active Components

20 Active components of Angelicae sinensis may be isolated and/or purified
from the organic solvent extracts of Angelicae sinensis by using any techniques
known in the art. The active components may be purified from Angelicae
sinensis in any form, particularly the rhizomes . Various techniques that may be
employed in the further purification include filtration, selective precipitation,

25 extraction with organic solvents, extraction with aqueous solvents, column
chromatography, high performance liquid chromatography (HPLC), etc.
According to the invention, some active components were purified from the
organic solvent extracts of Angelicae sinensis, such as ligustilide and n-
butylidenephthalide, which can induce tumor cell apoptosis. In one embodiment

30 of the invention, E- and Z-geometrical isomers of n-butylidenephthalide (BP)
were separated with column chromatography and characterized with HPLC and

NMR.



Mechanisms of Cancer Treatment Telomeres, the extremities of eukaryotic
chromosomes, are essential for maintaining the integrity of the genome and
are a key determinant of cellular aging &nd immortality (N. W. Kim, M. A.
Piatyszek, K. R. Prowse, C. B. Harley, 5 M. D. West, P. L. C. Ho, G. M.
Coviello, W. E. Wright, S. L. Weinrich, J. W. Shay, Science, 266, 2011-2015
(1994¥cchamme leHSl aididlrate of its reduction vary among organs
and individgaisnleasgatiptetabramessameak Mabati@RrdmdsdaBeradengthtRXisss
in mice and humt ns atlnd.tan ?bt rration of a telomere in tsinr%le chromﬁ) ome
can 18548 ABRC I A ERPSIMAs Ot 4 SR e AAtAR (. \Y SEREBMaph ¢, RIular
Zakiargi@elhd7/im@@ii3I X1 903l Meréfdreitiskcdh dudedviisatCtis Harley,
sequlgfio apdymaintepange of iglomera lengthvariatan #1ay animeartaRy.

role in cancer development. Apparentlg cells have a system to protect

againfiPothcierifcathottdhingland risl sy darsh ot dhelbisert its
Telomekasehagyheghidatiiethasmaneebielteleneedaogitsseaulaieis dG.
B. Morin,ICeII, ?9, t5 521-529 (0198%)%. Hence,da\nI}/ ¢ompound or ubstance
having & SSEHASIRABIHG RIonIEralEBeniy LAASHRBR T o B G dhin
and thogléurbinanorthicecéihd pogtosisaf dunmmorosils. sépegtosis(is hndihéxll,
jomechan @%ﬂﬁﬂﬂﬁ%ﬁlthﬂaﬁf@%ﬁ%W%be‘fﬂ@&&&en% the.PrRuestiareas of

cell bioI%%y_ research. 20 The activation of the apoptosis program is regulated
by vaiieus &g A MORTI68R fitHeamritdrat exirten N8t mRAF AOSINN

rﬁlgewe@r%ﬁw@g' ﬂféﬂtihs Ibggi]faﬁmsg @Eylliaqul@tﬁﬁmttt?@we@r@ﬁﬁgha%

all) agents of cancer c other Y KI tumour. cells aunc the

T B SO S S P Aol ase s
expebted tdebéfmst @ﬁecdf\xbﬁﬁtgainswumgursegﬁlm HigBpdhiferatiel, refies.

isManyssucheandidaies g eind SIEERSHILYSEINLIE tsehnent gheanser

(Ricardo Perez-Toma's*, Beatriz’‘Montaner, Esther Llagostera, Vanessa
SotoCRiRiARE BlOEHENTCAPHANTRCHBEY 687128y ook Thua dBiskesis

is monieceddmapagaiabisimel twascommonly used endpoints- 30 the
morphologjcal changes c%cells conder(gation of nuclear C.%oma in, formation

of apoptotiePBBIE Mt BN A AGMER RS TRt R FAY R 568 A 850
kbp) ahth¢mend¢sr atigonlictdsolvmsizedrifagments (multiples of 200 bp),

20Wh|Ch -6 The activation of the apoptosis program is regulated by various signals from

both intracellular and extracellular stimuli. Indeed, in recent years evidence is

beginning to accumulate that many (and perhaps all) agents of cancer

chemotherapy kill tumour cells by launching the mechanisms of apoptosis. New

drugs associated with apoptosis are expected to be most effective against tumours

25 with high proliferation rates. Many such candidates are being screened for use in

the treatment of cancer (Ricardo Perez-Toma’s*, Beatriz Montaner, Esther

Llagostera, Vanessa Soto-Cerrato. Biochemical Pharmacology, 66, 1447-1452
(2003)).

Apoptosis is monitored by the analysis of two commonly used endpoints-

30 the morphological changes of cells (condensation of nuclear chromatin, formation

of apoptotic bodies) and DNA fragmentation into large fragments (300 and 50

kbp) and then to oligonucleosomesized fragments (multiples of 200 bp), which
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appear as a "ladder" of DNA bands upon agarose gel electrophoresis.
Although observation of these endpoints is an indicator of apoptosis,
quantification of the percentage of apoftotic cells in a population by such an
assay is impossible. For this purpose, we also used the TUNEL assay during
which fluorescently 5 biotinylated nucleotides were added to the ends of DNA
fragnf@RE&THitiin FLEer cal®TAGGNEs writesrose eelridogisrrRfEs SAnAKhRseh
Vantigghemivnlepamriveadpoieiiastabiiend. faisiziogestinigifiveheneal

Pharmacol%%ﬁ; ?6, 16t5t1- 1%39. 2003 .l'I;he elativl(le contribution of ti‘\ﬁ
recegtor andthe itechondrial' patways to' 10 g inatited 4poptodis has

beenthiswaj&uso,f mtabversyd Iltlah_eﬁéﬁ‘dlEIoraStm tyipangf mbyWMWdMQ
itself g AaReant KRR OIS nReS BE Y eMACRUAINL tE W RIS Fixed

which affects the cell type dependent signaling in the Fas/FasL pathway.
Apopt6Yts PataeayRiest be fSitaie & trstighifelient \sieis shers akethe! 185
plasmagnenpangnly Paay.of deatarscantenemesinteshsigoaling, (wcemsr—
pathvxfﬁg' Jé@% aslL/caspase-8/caspase-3 pathway), the mitochondria
(mitochondra B)‘athway; Bax/AlF/caspase-9/caspase-3 pathway) and cell
cycle regUlationa(ineluindypss, & bhturrepsuppressonstopidiid p2hveyslite

lokina%m{aﬂ@&f %%BMQ'H}/SCQ&H%' LG¥RlG SREGKBOUNS) (2ITeNE Bi'da 20

Matroulea,Klaus-Micheal Debatin. Cancer Letter, 197, 131-135 (2003)). 1t has
beentehstE@RXihaHekatlréhtdRsscatbacist racn EHISFererPeNtPaR CooRIn
hexageexipé&s, ohhibgelitass sinensis afd itepordsiiverampanems raye.anti-
angina, anti-agglutination and certain other activities on the cardiovascular
syste%?%’éurprisingly, we found in this invention that the acetone extract,
chloroformiexprasis qratiexanecextbachofated gblicagh siiénens, sikes, actitieas  the

1s5COMRANGHYS (RIS thereliom SHGR a8 @é?éﬁbg}dﬂ{%ﬁﬁ@éﬁaéﬂﬁalﬂ%s (receptor

anti-cancer activities. According to this invention, the growth of several =
cancérediRlines Vet sldsterpstgditisPie heetbribveRtract, (Bhlordraiehentiat
0 hr he?ﬁﬁ@cﬁé{)ﬁ@f?l qfatﬁwﬁngﬁ%@ﬁﬁ:ﬁjm@?&%ﬁ%@ﬁyqﬁmmmwu iied
therefrom n butylidenephthalide. It was found that they were cytotoxic to
R R AR B oS g BRI ot oA AP Lo SR A obiRs

Examphébitpreheynd? cyclin/cdk  cell cycle check points) (Simone Fulda,

20 Matroulea,Klaus-Micheal Debatin. Cancer Letter, 197, 131-135 (2003)).

25

It has been reported in the literature that acetone extract, chloroform extract
or hexane extact of Angelicae sinensis and its the active components have anti-
angina, anti-agglutination and certain other activities on the cardiovascular
system.

Surprisingly, we found in this invention that the acetone extract,
chloroform extract or hexane extract of Angelicae sinensis, the active components
purified therefrom such as n-butylidenephthalide, has anti-cancer activities.

According to this invention, the growth of several cancer cell lines were

tested against the acetone extract, chloroform extract or hexane extract of

30 Angelicae  sinensis, the active components purified therefrom n-

butylidenephthalide. It was found that they were cytotoxic to cancer cells; they

inhibited telomerase activity of cancer cells (as shown in Example 7); they



suppressed cancer cell proliferation (as shown in Example 2) and they also
induced cancer cell apoptosis (as shown in Examples 3 and 4). Furthermore,
animal studies also showed they were €ffective in suppressing cancer growth
(as shown in Examples 5 and 6). They are therefore potent for treating
cancers, 5 particularly human malignant glioblastoma, colorectal cancer,

leuketRRIeHetreblsditcivih, PRIFSTVAA, GreshvayHriBnaRRIa Moiadnteys also

Pharmageddicahoaposipnsid he aseioneekiaablehioraform. exirastabre,
hexane e rac{tof ,glngeﬁcae sPnenS|s aﬁtlve comslaonrents %urlfled therq{r&rsn,

ni studies [$ ective 1 SSING canger erowt
and tﬁ 'Berlva Ives accor y]‘fﬁﬁe presentin % &

administenet Hi/xamplcmrﬁvenm dnallteyteref tadwfmstpatm fncludangg bahert,
slimitegdh 19, Qtly pﬂmr%ﬂgﬁwr@%s@sma INTEAYERAHS LKl INtrRmUGGYIar

(im), subcutanieous (sc), pulmonary,_transdermal, buccal, nasal, sublingual,
oculaRCHELHAR gi AP EP Bth BFSBLIRET R b e S8IEF Tapparent to those

skilleghinthe artdhat amyosiasage or frequency of administration 15 that

provides th% deswed therageut effect is suitable for use in the preient _
one extr, loro HF %Xtract or,hexane extract ilgﬁg{zclge
invention. In & preteifed emibotiment &f the' itivehtidn ey ars' atmitfstered

by oratdelveryivasiongrrethte gsuikhalwhae frioos euskilheddimi thevast @t drdiggoio
10food delivend, FQn P& BHRARESOf IRSIARRYIS %Q”H&S%H%n%la?@&%‘%f

extract, 20 chloroform extract or hexane extract’of Angelicae sinensis, active

compBiTEAtEr A B YT Al é%rﬂfahmgem%wlb@mﬁﬁét%?ﬁ# @GP
tabletinBilleGaRSWS, lﬁf@ﬂui@,ml (lagwﬂ@bu&t@éd@s Re¢ L HambSeERMRErmal,

suspension, meter soI r liqu ors ositor nd|n

Mgy e e R G e e
presappmwnnomsthskdkghm Mﬁ&WemE&Mgme@aWaﬁ ginenisisjtion
1sactive components purilied,thereliam. Arife;d %ﬂ}{%ﬁ‘ée?oﬁﬁ?sé‘%m{ﬁg%%ég}l@

pharmaceutically acceptable carrier according to conventional

pharridgaititalecsrafsstiFisg hoeHRfgl ek e hryetH e e At ad iy tisked Py

wide yarieRfidiormmelenensingQwine fafmeafkpiepasanernaesiadg for food
admlr% thratlon Suitable pharmaceutically acceptable carriers are well known

30 in the"8K: Descriptions of some pharmaceutically acceptable carriers may
be found iFdihehklamaBesk of Rirarpaside utibaintsweipientsepubtishedelyratte

d“‘meréﬁ?c!}op QA PACRL UGN ATROCAIRR 8P 1D8:ERAIMASEUUCAl S GG Rhis

Great -8
purified therefrom, and the derivatives may be in the form of a tablet, pill,

capsule, granule, gel, powder, sterile parenteral solution or suspension, metered
aerosol or liquid spray, or suppository, depending on the administration route. To
prepare a pharmaceutical composition of the present invention, the organic
25 solvent extracts of Angelicae sinensis, active components purified therefrom, or
the derivatives are admixed with a pharmaceutically acceptable carrier according
to conventional pharmaceutical compounding techniques, wherein the carrier
may take a wide variety of forms depending on the form of preparation desired
for administration. Suitable pharmaceutically acceptable carriers are well known
30 in the art. Descriptions of some pharmaceutically acceptable carriers may be
found in The Hand Book of Pharmaceutical Excipients, published by the

American Pharmaceutical Association and the Pharmaceutical Society of Great



Britain. For instance, the tablets, capsules, gels, solutions or suspensions
may also include the following components: a pharmaceutically acceptable
excipient or carrier, which is a non-toxi®, inert solid or semi-solid , diluent,
encapsulating material , a gel base or formulation auxiliary of any type. The
solutions and 5 suspensions may contain auxiliaries, such as water for
injectiIHaBalihe sERINRS; HEIRRHetPTIFeoRs Y IYRRHAND RS pYRISBSHIYE AT
otheragynihatigesoly e REOtOINPoUER: as IRkt albtN N MO 6 eipient
solubilitx; antibalilehrial agen_tts such as Qedﬂlzyl alcoh Idor (H?]ethtyl arab ns,
antioXidahts suth As a8corbid acid st S8diufh *BISUIIte: vufers sUSAPRE e
acetategsicitrate gdriphospHatewlafhchagemntisrfopfhayl Oyaeljddten extuwivtoniody
such g8 SAdiAm SRIPLR.A1 ARAIARS; TN% SOWHAP @F SHIREASGH e solution,

preparations can be enclosed in ampoules, disposable 'syringes or multiple

dose RABIEkde ShxgRlss By pEBtiRrIMdcattbivel eXtradteTrbfdmselgaist
or heyana®diachofAngelisaginsiv ensiscassiveitempeneatsi pUlied such as
therefrom, and th deri\{ﬁt'ves cco.rdirtl.% o, 1t5 thehpresentgnvengon may
also B 4TS oL AL A R AR R RS IBIRANSR Hhifs QR era sy
drugsisutite adettinonmjcing adriamyciiala<, iHlepmycinandaspeustifior the
cisPlafin, exelRPhoRRRamide dALROMME BnRMYCLdRXR! RblasHRng elf-
The acetone extract, chloroform extract or hexane extract of Angelicae 20
sinendigP At RISAPHINBhtSP Ui SBCRE LD R BRI thelHepRARIR S5 S rling

to theprigseabisvantianday alse igfaipulated in any dietary compositions
by using any technigues known to those skilled in the art. The fog(;%/vin ,
? Hihets

Examples a eg?\?%tﬁl}%reﬁ%rémﬁuf; 558 GRS Ul 8ﬁi§?‘§n8’“éar°et il
to IimﬁﬂheimmgﬂﬁmW@emlmmmfﬂﬁnwmltiaislam@ﬂweftmdsrding to
1sPreParatan gl ARASIEAe SIS RSISEXHRAGH AN ICOMPAURLE e L8R Rlion

Angelicae sinensis (Oliv.) were supplied from Chung-Yuan Co., Taipel,
TaiwaYithrrdametberdehtifees b§F At ofe SSHIAAIC RIfIYE A Yothdtleamycin,
herbasiHsRecitiglias dopesiedriHe Scaaabafyeharmatmhtationaks)
Defensr:]'3 edical Center. The dried and powdered rhizomes of Angelicae
sinen$i% {{Isél%?t\?vere extracted 3 times with acetone (24 L/time) to give
acetone extractcadied asrAS-ohldBiAnvasttine osliojeate dxivach i diagehicae

ZOeXtragﬂzggs%;gctive components purified therefrom, and the derivatives according to

(9]

the present invention may also be formulated in any dietary compositions by
using any techniques known to those skilled in the art.

The following Examples are given for the purpose of illustration only and
are not intended to limit the scope of the present invention.

25 Materials and Methods

Preparation of Angelicae sinensis extracts and Compounds
The roots of Angelicae sinensis (Oliv.) were supplied from Chung-Yuan
Co., Taipei, Taiwan and were identified by Professor Han-Ching Lin. A voucher
of herbarium specimen was deposited at the School of Pharmacy, National
30 Defense Medical Center. The dried and powdered rhizomes of Angelicae
sinensis (12 kg) were extracted 3 times with acetone (24 L/time) to give acetone

extract called as AS-A. AS-A was then subjected to chloroform extraction 3



1

1

times (24 L/times). The latter extracts were concentrated under reduced
pressure to yield 31.67 g of chloroform extract, called as AS-C (from 100g of
acetone extract). A hexane extract (ASH) was obtained by extracting AS-A
with hexanes. n-Butylidenephthalide (BP) was purchased from Lancaster
Synthesis 5 Ltd. (Newgate, Morecambe, UK) and used without further
purifit@for 2E LAHF: %?Wﬁﬂﬂfé?é”%‘p%ﬂ%ﬁ%@% Wleffsluced pressure
chromaiegmphyRRbLoRKR6TBHA M it JallldC RNAINMiRokheyowerecetone

dissolved in DMSO, incubated vggg_%;aking q?ttZS (Ci: Lor 1 hour an %gred.%t
nt.

4C bee%rraecgacr‘?inh?/’ffj‘r%ee%)ﬁrear‘f}n ell'Broliteration X\s%xé?‘fﬁl}ﬁtro HUman

umbilicabnvasculBushidotaphitihbdd I BHUWEGs) theral puvohagechsfeorynthesis
Cascage RIQgieSMBG AR RN ESEMWE IR MANARSE-RMRAIUR 2007

(Cascade Biologics, Inc. USA) supplemented with 10%fetal bovine serum
(FBSfomIheb BRY§ aePrinicsetihGromF Ringsiaphy raG8areisizgdavith
Biologipsngd WSMR). Husyancdeamalifirobpms (HREmawereipuekiasedfram
Cascade 15 Biologics, Inc. (USA). HDFs were maintained in Medium 106
(CascaderBibogivyl sieeUs A sbygplerrshted ittt XIBYBRRS and low serum
growth supplement (LSGS ; Cascade Biologics, Inc. USA). The human colon
adengfgrgﬁ%‘méaé'éﬁ HHEQYHA Y38 yere purchased from the ATCC

o(Manassas H¥AanUbb)lithT -28 avareentatittixiectin QUbeem's WModifiedizagle

Medium 20 (DMEM :.Gibco) su m ith 10%FBS and.1 /m
SRR ieHE MaRehe AR Aiedai e shin s o Mmoo,
NY, USANFOB B gREOlEratiny assavnfiealNmion arauyhy (G ks ¢etis ;

were harvested at 60-80% of confluence. 100 | of cell suspensions were

dispegsicd BRIO) ﬁxﬁqmgeﬁﬁﬁ%?ﬁwm%i%%llﬁgn@%%@@% wate.8oplas.s8 Ishwvell
in Medium 200 (for HUVECSs), and 9 25 X 103 cells/well in Medium 106 (for

HDFg)sand 5puds crisiwellirhMEMKFs Hva29) suppiesaentad Wikcade

10%FEBS. The cell -incubated for 24 h in an.i
g R i N S oy (SR
variow&&gi@@nt@tiqm/yeg@p?mtwo“m Qs nediimef thaplaiewine

cell cultures were incubated for 48 hours. 10 | of the Cell Counting Kit-8

(CCKs8,, ROAINRQLSOILtonwas addrgiandiiie sailgulturgs inchated for

4 hours In the incubator. The absorbance was measured at 450 nm, using a
5 micsapiatarcarper With @ eference WaRIRREITRLOHE AMCEr Q¥&fassas, VA.

USA). HT-29 were maintained in Dubecco's Modified Eagle Medium

9]

20 (DMEM ; Gibco) supplemented with 10%FBS and 100 ng/ml penicillin and 100

ng/ml streptomycin (Life Technologies, Inc., Grand Island, NY, USA). For the

proliferation assay of cell in log growth (G1), the cells were harvested at 60-80%

of confluence. 100 pl of cell suspensions were dispensed onto a Falcon 96-well

plates The densities were 6 X 10° cells/well in Medium 200 (for HUVECs), and 9

25 x 10° cells/well in Medium 106 (for HDFs), and 5 x 10? cells/well in DMEM (for

HT-29) supplemented with 10%FBS. The cells were pre-incubated for 24 hours

in an incubator (Humidified atmosphere, e.g., at 37°C, 5%CO;). 10 ul of toxicant



Extraction of RNA from HUVECs Total RNA was isolated from the cultured
stromal cells using a modified guanidium isothiocyanate method (Trizol,
Invitrogen). Homogenization: The cells Were lysed directly in a 6 well culture
plate 10 by adding 1 ml of trizol reagent to a 3.5 cm diameter well, and
passing the cell lysate several times through a pipette. Phase separation:

The KOHBIRNISERFSHFARNSS Wefeiflediate difof Biusimadymtof shiopite tdhe

permicihegamplatgdissesiaionoipurgaproteincomplexes: Chanid: kmkof
chloroform (Riedel-de-haen) per 1 ml of trizol 15 reagent was added. Sample

tubed GifekedcapydiNdeQurelytidine 18 bédeward thigorbuslushakerbitychdod!for
15 seconds and incubated at 15 to 30C for 2 to 3 minutes. The samples
were téntituehatratabre thin AP Obmcy o1 15eHiHGted! 409 wrgesing a

sFollowingeh sRALTIEGRtRIM therbibstidre Serakad #otonlemsered,
pheng]-chlorofor ase, an | ase, and a colorless upper agueous
phasgxﬁﬁcﬂW&mﬁjﬁ%%c%%y in the aqueous phase. RNA
precipitatioivih& dgueeu s ghaddiwaglitandferéditonzfresh tube. aThelRBA
was preciiiated o0, e Aguenss Phase fvijxing with isopropyl alcohol

(Fluka). 0.5 ml of isopropyl alcohol was added for every Iml of trizol reagent
which was SemegesizatiangdhezeglbrvpitidsediHeshniplad wetecphure plate

rincubgiedahd 3 ia13Gien Xy gpinutes andaaniiugedal nadaceitbane cell
12,000x %for 10 minut?g at 2 to 8C. RNA wash: The supernatant was
remobe TRERNABRIEeYFAL RRSHED once with 75% ethanol, using at least
1 ml of 75%®bkékarsepiontimery Thalleintrgzolzebgenplevhichewascatided for the
homogenization initially. The sample - 11 was mixed by vortexing and

centrﬁﬂﬁ%tﬂsai‘tn65rﬁ8r (’Ei’%rf"/,%él'& &%F%“?ﬂ%ﬁﬁté‘?%‘f@@%. ‘F&‘él-‘iﬂg%i’\’??ng
the RNA: The supernatant was_removed, and.then the [RNA pellet was dried.
T ANl e o e e TR AR
15at 551 80C Wik cAmipdestobesl wery @apree|bedmety Hulianttbesor werlt
lines (MCF-7, CL1-5, HT-29, Caco-2), human .umbilical vascular endothelial

cells (W%’sgm%m%mglsﬁﬁ?ggﬁa@g incubated at 15 to 30 8 for2 to 3

minutes. The samples were centrifuged at no more than 12,000x g for 15 minutes

at 2 to 8°C. Following centrifugation, the mixture separated into a lower red,

phenol-chloroform phase, an interphase, and a colorless upper aqueous phase.

20 RNA remained exclusively in the aqueous phase.
RNA precipitation: The aqueous phase was transferred to a fresh tube.
The RNA was precipitated from the aqueous phase by mixing with isopropyl
alcohol (Fluka). 0.5 ml of isopropyl alcohol was added for every 1ml of trizol

reagent  which was added for homogenization initially. The samples were

25 incubated at 15 to 30°C for 10 minutes and centrifuged at no more than 12,000x g

for 10 minutes at 2 to 8°C.

RNA wash: The supernatant was removed. The RNA pellet was washed
once with 75% ethanol, using at least 1 ml of 75% ethanol for every 1 ml of

trizol reagent, which was added for the homogenization initially. The sample



(HDF) were tested for sensitivity on Angelicae sinensis extracts, ligustilide, n
10 butylidenephthalide and its derivatives in vitro. The DBTRG-05MG, BCM,
HL- 60 and J5 cells were grown in RPMIL1640 medium containing 10% fetal
calf serum and 100 ng/ml penicillin and 100 ng/ml streptomycin at 37 C in a
humidified atmosphere with 5% CO2. The G5T/VGH, RG2, N18, SVEC and
Balb/33REI Rereriintgeddr OMEREdthne 0us reanc AR Ebtunimamineyes
ng/mlaéLgtg%n&illin and 100 ng/ml streptomycin at 37C in 5% CO2.
Mycoplasma infection of the culture cells was excluded by PCR screening

methods bateIgi&aRneXRETERGM. EXANFLFdn ARl SIS RIVEE iy tataxigity

The effects on cell viability after the treatments with different 20

concENARSHE of (s AhigdiicddsRBRsi ax st ot iR EenbteAtd
spurifigd. thereftom yaigupvaliuaied ycnadilig M LT, 3ssaydR Hipkeate. Briefly,

the cells (5 x 103) were incubated into 96-well plates containing 100 | of a
growihenesiidsn. The cells were permitted to adhere for 24 hours, then treated

with 100 | of the herbal extracts or th tive onents dissolved in the 25
e, TAEB B e o BB L o o] ot 32 3 THE ¥ 1
incubatibilicttheveleigacantiitiel g ined iuthl WEECepladebulya b Qi¢midr gdiroblasts

mediy, el Gells iy Qews‘?éid{wr@niﬂ%%?ﬁé?g 19,22 k%&%?%gg{gﬁ%ﬁl for

6-8 h. The medium and MTT were removed later and 100 SO was

10addebuylikappiisidnantithdcsyatsrs (6 diseoVeethB SBIublaNbmipoMedts:

Absogpanie 13t &9 388866 then SRWipnsiyas-meastsediwith MeXrdictaliter
Plate Luminometer -12 (DYNEX, USA). The absorbance of untreated cells

was censidendd 149 100%. Toiclaluaté tHY efféols wicthenaximcts 3f Hein a
active components on cell growth rate of GBM cells, 5 x 103 exgonentially

growigredisdvaraarehaeaifin dtefint dsnEetratihdifer- 2] &red ¥FF2nd

The ayinioxigity1nf waeh itst-auIHANER Wad DodeiRtmiaedtasandd bl valdg,
which represents the drug concentration required to cause 50% inhibition. All

15expe ipnembisn aghid Qg lverpparfernied irbtiphitatd): Thbleonlaayadebsitny
(IC50) of the different Angelicae sinensis organic solvent extracts, BP and its

derivAfivES GHIBferelt c&tfs i EhROIGE, TESH R eds)Betarscaieh

cells experiment.

EXAMPLE 1: Analysis of Cell Cytotoxicity
The effects on cell viability after the treatments with different
20 concentrations of the Angelicae sinensis extracts or the active components
purified therefrom were evaluated by modified MTT assay in triplicate. Briefly,
the cells (5 x 10%) were incubated into 96-well plates containing 100 pl of a
growth medium. The cells were permitted to adhere for 24 hours, then treated
with 100 pl of the herbal extracts or the active components dissolved in the
25 medium. The control contained DMSO of < 0.02% (v/v). After 24, 48 and 72 h
incubation, the drug-containing medium was replaced by 50 pl of fresh medium,
and cells in each well were incubated in 50 pl of 400 pg/ml MTT for 6-8 h. The
medium and MTT were removed later and 100 pl of DMSO was added to each
well and to the control, to dissolve the soluble components. Absorbance at 550

30 nm of the solutions was measured with MRX Microtiter Plate Luminometer



HUVECHDFCaco-2MCF-7RG2 ExtractAS-A91.85> 100> 10092.066.83
(g/ml)AS-C44.1985.0851.17> 1007.22 AS-H> 10066.55> 10062.4230.49 >
100300> 20 (>106> 201.4 BP (>532iM){2596 M)M)(>106pM)(7.45 M) > 100>
100> 20 BP-E form(>532M)(>532(>106pM) M) > 10065.25> 20 BP-Z form
(>532 %%47%)1‘%06 M) 10 HUVEC: Human umbilical vascular endothelial
cells (ABRENy A absiEParsSisietraes celliman «<orirsdendarkinbtna
MCF<fatdugae bifreastocaieinamas RG@w &atdralignasigbamal browiBriihie

ity (1G50) 0 the vent t f Angeli
o AR rant ot ISR RS Kb TR Co L

A549©£01<?@]1@8HDES(&2 84, 83.31tM2) AT 000 OXiSitE3( ZaCHchtM)bstance was

5957080150048 IéQQa%MMﬂQH

HT-2921-94203015-9

(79.8-5

%Qse’]n%o gl% §IQI é]c%ﬁcgntl%ﬁgn%mred to

cause 50% 1nh1b1t10n All experlments 1n this study were performed in triplicate.

Table 1.

solvent extracts, BP and its derivatives on different cells lines.

Cytotoxicity (ICsp) of the different Angelicae sinensis organic

Cytotoxicity, ICsg
Normal Cells Cancer cells
HUVEC HDF Caco-2 MCF-7 RG2
Extract AS-A 91.85 > 100 > 100 92.06 6.83
(ng/ml) AS-C 44.19 85.08 51.17 > 100 7.22
AS-H > 100 66.55 > 100 62.42 30.49
> 100 300 [>20(>106 > 20 1.4
Be (>532uM)|(1596 uM)[  uM) (>106uM) (7.4510 M)
> 100 > 100 > 20
BP-E form|(>532uM)| (>532 (>106uM)
M)
> 100 65.25 >20
BP-Z form
(>532uM)| (347uM) (>106uM)
10 HUVEC: Human umbilical vascular endothelial cells

HDF: Human dermal fibroblasts

Caco-2: Human colon adenocarcinoma

MCEF-7: Human breast carcinoma

RG2: Rat malignant glioma

15




CL1-5292228>100 (>532iM ) DBTRG- 40-11044>4007-10 (37.2-53.2M)
05MG G5T/VGH50-22346-60 N1811135 BCM300142>400 HL-60367173
RG235301.4 (7.45M ) SVEC7686 Balb/A3T338>400>400>300 (>1596pM )
A549, AT12: Human lung adenocarcinoma cell lines 5 (AT 12 and A549 are
taxol-resistant subclones) J5: Human hepatoma cell line HCT15: Human
colonTa8krocarésHsicefF el fiy oganf kRt SieFR e ehdearérismaces -
line GAdLBY Muntanchingirdaspcarcinoma 10 DBTRG-05MG: Human

glioblastoma multifform cell hhe G5T/VGH: Human ghoblastoma multiform
cell line N18: Neutob|adtotna A% H BM: Human breast carcinoma HL-60:
Human promyglogyfic/{gpkamiagsll) RG2: Rat magl@E 1glioma SVEC: 5V40
transformed mouse lymph nade endothelial cell Balb/3T3: Mouse fibroblast
cell Pefidle 3| T tésults of ETS-1, MMP-2, cell IiratioéBandviube formation
ofr HUVECInhibition “T-PC“PAEgratieﬂubW T3 LETIRSH VS i
ExtrAtIAS-A1130%0 2= P8
J5 70-90 15-20 (79.8 — 106.4 uM)
HCTI15 80-100 25-30 (133.0 - 160.0 uM)
HT-29 21-94 20 30 15-97 (79.8 — 516.0 uM)
CL1-5 29 22 28 >100 (>532uM )
DBTRG- 7-10 (37.2-53.2uM)
40-110 44 >400
05MG
G5T/VGH| 50-223 | 46-60
N18 111 35
BCM 300 142 >400
HL-60 367 173
RG2 35 30 1.4 (7.45uM )
SVEC 76 86
Balb/3T3 38 >400 | >400 >300 (>1596uM )

10

A549, AT12: Human lung adenocarcinoma cell lines

(AT12 and A549 are taxol-resistant subclones)

J5: Human hepatoma cell line

HCT15: Human colon adenocarcinoma cell line

HT-29: Human colon adenocarcinoma cell line

CL1-5: Human lung adenocarcinoma

DBTRG-05MG: Human glioblastoma multiform cell line

GS5T/VGH: Human glioblastoma multiform cell line

N18: Neuroblastoma



(9/ml)AS-C3030110 AS-H1001003010 BP53.13 159.4 531.3 (282.6
M)(847.9 M)(2826 M) BP-E form159.4-- BP-Z form159.4531.3159.4 10 Both
the n-butylidenephthalide (BP) and the Kngelicae sinensis extracts (AS-A,
AS-C, AS-H) generally displayed a lower value of IC50 to a number of
human tumor cell lines (Table 1 and Table 2) in comparison with the normal
cells (HUVEESNEnH'HBRPresst Girgariular, exhibited strong cytotoxic effect
on human FraspiumeieeisnBBovascalseaitotexic to two taxol-resistant

human Iunq{&a.

human colon™adenoc

enoc
at ma

t

cinoma

q.rcino a cells, a human hepatoma cell and two
man 10m

L8ils The IC50 of AS-C and BP to brain tumor

cell lines wéneERS S8 Yfrmsianded. houkd kyinih resipeotiveigliallvitd those to the

9]

normal cell ling AR MEBB5130Q8/ml, (p < 0.0001). 20 - 15 Among the

normal cells, the vascular endothelial cells (IC50 = 44.2 0.1 g/ml) were more
sensitive than fibroblast cells (IC50 = 85.1 g/ml) to AS-C (p < 0.05). The

inhibitigi e fects@freanmustinT@ CNiNand Jaxeliwaienalsa iestetbrane of

com

carmustin

e

e results showed that GBM tumors were not sensitive to
50> 100 g/ml) but DBTRG-05MG and G5T/VGH GBM cells

were|sensitive to Taxol (IC50 = 61.0 3.&bibiti@and IC50 < 0.1 g/ml,
respectivety—HoweverFaxoHpducedarery-hjgh—cytote L,i"i‘iy' HC50<60+1
) . . - { b
g/ml), which is much greater than that induced by AS-C ar‘%L ,l(frr11 vascuEslur ©
endothelia cells. 10 After treatmenBARHLAS-C dMBP2the GBM cells Formation
(DBT Foivh e topedetachedandftoatingrimtheyrediarat 3
different points of time within a [72- hour pefriod of obseryation. The extent o?
GBM celligatachment adeflotation wis 30 1 10
AS-H 100 100 30 10
53.13 159.4 531.3
BP
(282.6 uM) | (847.9 uM) (2826 uM)
BP-E form 159.4 — —
BP-Z form 159.4 531.3 159.4

10

15

20

Both the n-butylidenephthalide (BP) and the Angelicae sinensis extracts

(AS-A, AS-C, AS-H,) generally displayed a lower value of ICsg to a number of

human tumor cell lines (Table 1 and Table 2) in comparison with the normal cells

(HUVEC and

HDF).

BP, in particular, exhibited strong cytotoxic effect on

human brain tumor cells. BP was also cytotoxic to two taxol-resistant human lung

adenocarcinom

adenocarcinom

a cells,

a cells

a human hepatoma cell and two human colon

The ICsp of AS-C and BP to brain tumor cell lines were 35 ~ 60 pg/ml

and 1.4 ~ 10 pg/ml, respectively, while those to the normal cell line (HDF)
were 85 ~ 300 pg/ml, ( p < 0.0001).




found to increase with time, and with the increase in dosage (in the case of
BP when an observation was made at 3 hour). 15 The GBM cell detachment
and flotation after treatment with AS-C &% BP, can be attributed to
morphology change in the tumor cells. In the above experiment, BCNU
(carmustin) was used as the system control. EXAMPLE 2: AS-C and BP
enhance the\aelhgyotenariestcall G G h phaseidoGBM cells (ROsBrain. 2umait
cell lines DBTRG-05MG and G5T/VGH were cultured in the growth medium
with algliionteroneachntatyatdicthtedlad MBO Wwasdddedg/and tthé $éhtent
is lesg 3@3.0.02% (v/v). For the AS-C and BP treatment, 70 g/ml of AS-C
and 400 pM of BP were added, respectively. All were cultured for 48 hours.
The analysi&hst EbibERIecHRAHItIMIPAEHE oL andy TORPA Weainthy Wit S5
spropidilaméagisledPlrRriefiyii? shddeiagheepicellmweredetasheshiive to

trypsinization. The detached cells and the floating dead cells were

centrfitiER AN WASHEL RIS Witk T 67 GE51dm RS e s G,

Inc.). t Spirgted, el ISRER IR0 8. '
5SS 00 B aciiion (60 S 08 o SR AL Sina

Chenigale30: ConlVasiacides andiie eslltovers refrigeraed ahdl: Quarpight.

The cells were incubated while protected from light at room temperature for
at leaBHNRi5atd 2 S NAUCRARSAS AfSBinih GO NA W&%tﬁf‘é;tjéﬁ?éla- and

1oquantified emiztkPORithtal-cels BB aCBACSIaN{BERGHNTEINSEB seen to
Immynocytometr stems, San Jase ifarnia,. USA) and Cell t
M Ol b e e ST Ty T
were Ryated] o Mbsefx@otheltstakewiisol&iBMatel iitMBIEIS whiSotons M3s

(M 10%8%&%8_%&9&5\5, Halie ﬂnﬁé}aﬁﬁd(mp&%siﬁ&@el@m'%sggé% iReMgke Tpesgell
cycle analysis demonstrated that both 70 g/ml of AS-C and 400 M of BP

enhaMtd&l tRERSIVAYEIE 4 BRI EY Go/G1 phase (> 90%) in GBM cells.
15Figures la anietlgBRDWadithatbeth AJ-ToandnBienkancad aigigndficasitBP)
GO/GlEBg% rrest with a cqncug)%gt decérlgesse of S.phase after treatment

for 15*hours b%g tgl?rlgrf)él%()@.}b pg<eff l.nE%&lE’LE 3: AS-C and BP

inducke GBN@elkxppoptosi8 ANbtetio e deathswhesahabyzethgsirtpln Situ
Cell %@&mﬁtﬁ%om’and BP enhance the cell cycle arrest at Go/G; phase in

GBM cells

20 Brain tumor cell lines DBTRG-05MG and G5T/VGH were cultured in the
growth medium with a diluent. For each test and control, DMSO was added, and
the content is less than 0.02% (v/v). For the AS-C and BP treatment, 70 pg/ml of
AS-C and 400 uM of BP were added, respectively. All were cultured for 48 hours.
The analysis of cell cycle distribution was performed by DNA staining with

25 propidium iodide (PI). Briefly, 2 X 10° adherent cells were detached by
trypsinization. The detached cells and the floating dead cells were centrifuged
and washed twice with 10 ml of cold 1 x PBS (Life Technologies, Inc.).
Supernatant was aspirated, cells were re-suspended in 0.8 ml of 1 x PBS, and
then 200 pl of PI solution (50 pg/ml PI + 0.05 mg/ml RNase A; Sigma Chemical

30 Co.) was added, and the cells were refrigerated at 4°C overnight. The cells were

incubated while protected from light at room temperature for at least 2 h before



POD (Roche, Germany). Changes in DNA chromatin morphologic features
were 15 used for quantification. The procedures were performed in
accordance with the manufacturer's instfuctions. Briefly, cells were cultured
on culture dish and analyzed 72 hours after treatment with AS-C (70 g/ml)
and BP (5 - 800.g/mlé, respectively. In AS-C and BP-treated groups, the
suspéNR drdhg wetdEotaetag. DN ansa dlstrsicgranpastridieht b At -
cells wareusalectelc IhanBheaairRAsseImiatonithard %yiasmaldahysie, at

room temperat for 1 in.on saline . coated slides, hed once in Ix
ee A D S SRR R i B et B
0.1%isddiuprsiicatly) pifteesreducngactivily (32) ethdogrehailis peroxidesa With

3% H202. The cells w S 5 I ain, and incubated with
Sermitd B e eaniieraet G SR P Bea
labelimgMFUNEL) reaction mixture for 60 minutes at 37C. Then, the cells

were washegwith 1P BrncauitRisiained WIHWRIRRE WM& @ %nﬁoc{o%e”

counting. For quantification of apoptosis, the results were viewed under
fluoreS¥epfcarsiirtsed phereiksrc Ik asrasikitiongal)y GvRb e onitdare ente BM

untregifid egligealmosialbdgirchethis BMhcalsAmiaes BRthanle PR gnificant
BP-treated groups were found to have undergone anptosis . The E;'%)poptotic

1Ocells Ghtfy WEEctPESIMBHE IS dBtER 8RBT SsRR e s FsatBy vy 12
(400xhomstto U8B BiturT (Y NBLOStgiriasd propidium iodide cell counterstaining,

and Vi Jey dight fi . Likew; P induced apoptosis in GBM cells
was ﬁ%@%@%@ﬂﬁe@tﬁé gﬁ%%@&%ﬂ%g%ﬂ%ﬂgdide as a counter
stain. The GEPRIGE el deatexissadlyges msisad8tio MylidPudHoniestivarkie 5
assesghieodiie ceaHls, e shawn NI QHIS et WS HHOE RSk @8s were

compared _to the untreated cells (control), the apoptosis rates of GBM cells in
Sthe BP et HERIGFBLANwERE AR HRSHEF e ARIBEE R AASTEange"aip the
induceapoptosis dhrsugttite. adsinatipnoeflsnwdtp ke pathivay A0k elste ranblot

analysis, of tosis molecules DBTRG:0 cells (hu Bl gell
overe B SRS e R s S S o YU
test, DRGNS MG delsané RP-trezieddzwiths Bhe (10pepity kello wers collgstad,

24 and 48 bewtrs e seliRglptanwarads:susranded dndysis bpffar (10
20Tr|s-HCI, pH 7.5, 1 mM EGTA, 0.5%

were fixed with 3.7% formaldehyde at room temperature for 15 min on saline
coated slides, washed once in 1x PBS, and incubated in cold permeabilization
solution (0.1% Triton X-100 + 0.1% sodium citrate) after reducing activity of
endogenous peroxidase with 3% H,0,. The cells were washed with 1x PBS

again, and incubated with terminal deoxynucleiotidyl transferase (TdT)-mediated

25 dUTP nicks labeling (TUNEL) reaction mixture for 60 minutes at 37°C. Then,

the cells were washed with 1 X PBS, counterstained with propidium iodide (PI)

for cell counting. For quantification of apoptosis, the results were viewed under
fluorescence microscopy (Nikon, Kawasaki, Japan).

When compared to untreated cells, almost all detached GBM cells in the

30 AS-C and BP-treated groups were found to have undergone apoptosis . The

apoptotic cells with AS-C treatment were detected by fluorescence microscopy



15 CHAPS, 10% (v/v) glycerol, 5 mM (3-2-mercaptoethanol and 0.1 mM
phenylmethylsulfonyl fluoride) and incubated on ice for 30 min, and then
centrifuged at 13000x rpm at 4F] for 20lrhinutes. The protein concentration of
whole cell lysates was measured with BCA protein assay kit (Pierce,
Rockford, IL) following the manufacturer's instructions. The cell lysates (20
gg/laf e r&i 908 ¢  FRBre séingre o Pup e PAdE i Garagrstaining,
HerculeBoks&)eR raigins se reldrangiarsaskéo pohninydepsiivaside ¢BVDRE)Is
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(Santa Gz Bietechedldgsoniel) Cie @PSpRYisplassprio-pHM (Sdls] 5in1ttro B8
dilutior), ANdRReSPRRRB(REH SRr1/2000 dilution) (Cell signaling
Technoloi?éI MA, Uf{bﬁ)) for 2 hours at room temperature. Antibody recognition

LEyAh & AgdnBImindice ApoRinsis{roehe the aftixation of

anti-maldplegnithiablit, anti-goat 1gG secondary antibodies (1/1000 dilution;

oSanta Cruzpigieehnglogy e Gt S A eenjuoated to horseradish
peroxidase, } isualized with the ECL Plus
18 chemill}RIRGENIE spdte thymanetshMhteAslington tHeighteith 14$-€dr/0

systeag/rﬁgrﬁfpb, 3D PAGE 98l50ieY. eNENIESE RAMPIBTIEISRIEPAIRRre
duplicate, co,ntainigg the same amount ofeﬁ)rotein; and the control gel was
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was monitored. The results indicated that the 10 amount ofé))rocasggse-S

was oHI9IsIFGHtY SHEPeBReBeRs B¢ afidh RSACPERsihsHRY FiheH Attt
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reHS
of theRcliRieHh casPastubves K eaibdtcreased atibihsakie26\ polatkgaterent

2O(see_Figlgr(()e ﬁg‘) eTcPe %)igfogsgg}onéén@S%?n%{éb ‘gfr:otﬁn ere. o w
monifATEHR S e hated) e AL Kidh talSn A tsla e
proteimatférilzdaftap  polyvinyldenefluoride (PVDF) membranes (Amersham
Lifesciences, Piscataway, NJ). The membranes were masked for 1 hour at room
temperature with 5% skim milk as the blocking agent, and incubated with the
respective antibodies of Fas (FL-335), Fas-L (C-178), caspase 3 (H-277), caspase
25 8 (H-134), caspase 9 (H-170), Bax (B-9), pl6 (F-12), p21 (F-5), p53 (DO-1;
1/100 dilution) (Santa Cruz Biotechnology Inc., CA, U.S.A.), phospho-p53
(Ser15; 1/2000 dilution) and phospho-Rb (Ser795; 1/2000 dilution) (Cell
signaling Technology, MA, USA) for 2 hours at room temperature.
Antibody recognition was detected, by incubating the membranes with the
30 respective anti-mouse, anti-rabbit, anti-goat IgG secondary antibodies (1/1000
dilution; Santa Cruz Biotechnology Inc., CA, U.S.A.) conjugated to horseradish

peroxidase, for 1 hour at room temperature, and visualized with the ECL Plus



15 treatment. Furthermore, the amount of total p53 protein was increased as
well at 6 h and then gradually decreased. However, phosphorylated Rb
protein was seen to decrease at 6 h, ah®l-became undetectable at 12 h after
AS-C treatment. These results indicated that AS-C could trigger the cell
cycle checkpoint machinery. The amounts of p16, p2l and Bax in AS-C
treaté@@ﬁ%%%é&ﬁ?e%@ﬁ%% r’ﬁé‘é{%?éd ighH Sethebertivstem
proteiawers ixIpAdEinerease atey tfesatmeipleweré\&@a(eae kgugidhy,

Flnallé/0 the actl}t{??tlons of rocaS[I)ase -9 and %cas n?r%? ere also

algllﬁ € same amount rotein; an as stained Eh6
determined. Botl priocaspase-oan procadpasesswere righlactivated

h afteroBsGditdatnidat(ihigee 8a).2&lfpihiEcsase l&lemauhje;ltse§tlnl¢sr8thed
sthat B 40Qgihg '(%%t'é{n%ﬂ%@ %‘?ddgﬁ?lt&ﬁ%sﬁ%‘ LEEEMm A MESAle

1.5 hto 27.9 times at 48 h), while suppressing the expression of the Fas

ngarlaeﬁﬁtﬂﬁ%e@%@‘b"élﬂ%y(ée@ Hif. 339 s akie-Badern/dy thet BPhetisdibad

the agi/atigpnai Cagpase Gsvhieh cxyps&ing easmMe AR .OibY sheAD buivbile
procaPsEPaE,e 8 declined see F|t 3d). 30 ;I'he studg %f thde Ie of rrtntoc onddrlal
pathway 1n BB ed Bpaitoes oddadhial sb RaEad BaeBg AL
expregsipnsiwhitieihcresased-to Wostimestaed 2. Immesltespetw%/ oy thhe

1048 1. A0S ACKVBIES GRSPRSE:O Y él% INGR Ahsethtie A} WRIE (reatment,

procas ase-9 declined (see Fig aspase-3 was also observed to
incre A4ERMiEprBAEH A %ﬁé@ﬂﬁé&{ﬁ@%@)w‘i’hé@%ﬂ&iy”@f%f@dréfédf e

cyclem@w@aﬁﬁ[@ﬁlf’gégmgeg apoptosis showed that BP increased p53, p2l
and pl6 e s 5 respectlve at the 48

o morondll DA AT b e e B i g
h, , btﬁsdes:rﬁwsmdl thh&s(phoc;damdmiby)@m)nmw a8 ro@nicat INh after
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seen to decrease also cdk?2, cdk4, cdk6 cy c?) %I and cycline E. In

concl@igiapd W@&E@éﬁ%@&%‘éﬁ%tﬁ%@ﬁ?él emﬁélepfkﬁﬁéé%é BIgITEr Y® scen
transglugtiopaRahwaysmineiicat bniiaise s Whichreonsistsihdrath These

eceRot TP el ey, CAMELE S A
were Thsathimam wﬁallém%rmeme(tm mditoedted GiBiMueiomactiitiesqfcAGC
zoand Sl%asured and all of these three proteins were found to increase after treatment
with AS-C (see Figure 3b).

Finally, the activations of procaspase-9 and procaspase-3 were also
determined. Both procaspase-9and procaspase-3 were highly activated at 6 h after
AS-C treatment (Figure 3c).

25 In the case of BP, the results showed that BP 400uM greatly increased the
expression of Fas (from 5.2 times at 1.5 h to 27.9 times at 48 h), while
suppressing the expression of the Fas Ligand on the GBM cells (see Fig. 3d).

It is also observed that BP enhanced the activation of caspase 8, which
was increased to 137.9 by the 48 h, while procaspase 8 declined (see Fig. 3d).

30 The study of the role of mitochondrial pathway in BP-induced apoptosis
showed that BP induced Bax and AIF expression, which increased to 16 times

and 2.4 times respectively, by the 48 h, and activated caspase-9 by 25.8 times at



15 Male F344 rat (230-260 g) and male Foxnl nu/nu mice (10 - 12 weeks)
were obtained from National Laboratory Animal Center (Taipei, Taiwan). All
procedures were performed in compliar@e with the Standard Operation
Procedures of the Laboratory Animal Center of Tzu Chi University (Hualien,
Taiwan). Animals were kept under pathogen-free conditions and fed a

stand8fd3 b P DS UIRSE T He ST IRer HEME el PREFaNAS BRI RE 2
cells {sahctzBMMWeIprpcepared ot RwdeFiicRixenografts and rat allogenics,
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Chem. & Pharm,, Tainan, Tajwan) (control 30, graup), at a spot distant from
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implantationnTemdnsime swyehemsasusettwging racdalipé rtba cptipeoviolyigel
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tumor volume exceeded 25 CM and the day of sacrifice was assumed as the
final SeifQRPardEy mdtpRl aMfsARh TR results showed that AS-C treatment

had mwmﬂtgnnmmsm@ on tumor growth whr(]an compared with the
untreate ntrol) gr P <.0.05 igure_4). The ayerage r size
at ooy 26 w302 S e R s lar s g Colortte
treatmexdtigroupatespettigely (Suoriitat dierans-tmtbreadiS4Getretitet @ rodBRas

1sSignifiganthaprolangeg aeH WD Hose Hh/ﬁh%ﬁ?é‘gﬂi 9TPHR (4Q) Svlre
days vs 30 2.1; p < 0.0001) (Figure 5). With a dose of 500 mg/k

subcetitiedisAchsH WA SaboR BrugY@atelienortdlititrs &@g@%seﬁéd
in thepratsmseeVidercad iytha resultsptbebodymweightsiand-bistylegicsi
analyl§rigcg!ht1?ees \g%atlhgrg%'osrhtory Animal Center of Tzu Chi University (Hualien,
Taiwan). Animals were kept under pathogen-free conditions and fed a standard
20 laboratory diet. The DBTRG-05MG cells (human GBM) and RG2 cells (rat
GBM) were prepared for nude mice xenografts and rat allogenics, respectively.
For AS-C treated group
Experiment 1- Effect of AS-C administered by subcutaneous injection on the
survival rate and tumor size of rats bearing subcutaneous GBM tumor
25 Syngeneic F344 rats in two groups (6 /group) were implanted
subcutaneously on the back with 1x10° RG2 cells. The animals were
administered by subcutaneous injection either with AS-C (500 mg/kg/day)
(treatment group), or with the vehicle (50 mg/ml propylene glycol and 100 mg/ml
Tween-80 in distilled water; Standard Chem. & Pharm., Tainan, Taiwan) (control
30 group), at a spot distant from the inoculated tumor sites (>2 cm), on day 3, 6 and

9, after tumor cell implantation. Tumor sizes were measured using a caliper and

the volume was calculated as L X H X W X 0.52. The animals were sacrificed



Experiment 2 - Comparative effects of AS-C administered by subcutaneous
injection and by intra-peritoneal injection on the tumor size of mice bearing
subcutaneous human GBM tumor 15 N&féfe mice, in two groups (6 /group),
were implanted s.c. with 5 x 106 DBTRG-05MG cells, and administered with
AS-C (i.p. 500 mg/kg/day), AS-C (s.¢. 500 mg/kg/day) or vehicle (s.c.) on
day 54RB Aoy bEmnsFRsstedion T uiRbihsidas Al ete irsa¥ Bt @gr LsRitpathe
calipemanéhttievaiiner wassalgnlated as L x H x W x 0.52. The animals

were sacrlf.?ﬁ:-d when tumor VOIUH#? xceeded 1000 20 mm 3.in mice, "él#}dc%he
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AS-C s.c. (500 mg/kg) treated group. The results were shown in Figure 7.
ExpeHhetitt®L Eorrctioras daye vinlbtetdd by 9@9LLtAREs s hjection, on
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Wiscopsiedhodhs ifumnBy s tedgd:Chi General Hospital (Hualien, Taiwan).
Briefly, rats were anesthetized with chloral hydrate (400 mg/ml, 1 mI/lOO%}
r

ISFunctional M€ S¥SANRGHEE LBHAGCHEa NS TadP B €Ch6, BcHoptal
acqUIBIITR GAFWEOCRII Mmbichitvaisepedivam thseonap. B0BaeL e £5HD
e as 192 mepohs maii nage as 30025 e hyisutes

Tumor sizes were measured using a caliper and the volume was calculated as L X
H X W x 0.52. The animals were sacrificed when tumor volume exceeded 1000

20 mm’ in mice, and the day of sacrifice was assumed as the final survival day for
the animals .

The results showed that there were significant suppressions of tumor
growth in the AS-C i.p. (500 mg/kg) and AS-C s.c. (500 mg/kg) treated groups
compared with the untreated group (p < 0.005). The mean values of tumor sizes

25 at day 38 were 849.9 + 150.1 mm? in the control group, 295.5 £25.3 mm?® in AS-

C i.p. (500 mg/kg) treated group and 155.1 £ 56.4 mm’ in AS-C s.c. (500 mg/kg)
treated group. The results were shown in Figure 7.

Experiment 3 - Effect of AS-C administered by subcutaneous injection, on
the tumor size of rats bearing in situ GBM tumor (intra-cranial allogenic

30 GBM)

The cytotoxic effect of AS-C on in situ tumor was determined with RG2

cells. Syngeneic rats in two groups (6/group), were implanted i.c. (striatum) with
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10 resolution was 80 gm. Twenty slices, each 1.5 mm thick, were obtained
every 19.5 seconds for 6.5 minutes for each rat. Significant declines of tumor
volume in the treated group were obserded in the MRI image data,
compared with the untreated group (p < 0.05) (Figure 6). The mean tumor
volumes at day 14 and day 16 were 70 4.8 mm3 and 126.4 1511.1 mm3 in
the contril JFod dltssiid geaedgimisand o Bkg B thidss ¢ Hearet
groups, EXpermenkd - ixiciigraldva: CragminisigiRd RYSURGHIANEUS

injection, on the tumor size of mice bearing xenograft human GBM tumor In
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Experiment 1- Effects of BP on intracranial (i.c.) rat allogenics GBM tumors
in F3MthedYERIEMagsedrbtsRMNECg rotip sheerg FsaiswerePimptahtad Fégure 6).
(striathwith AotV AMRGR &81184 and dandembtdranted svithBRE30Q 4 +

mg/kg/day) oy vehicle s.c. in the hind flank re%ion after tumor cell .
SimplahtatiBi at™tidy 20 LMY ive tdud a2 Altior VaIomewasS-
measokeshiendeaiculated by MRI. MRI was performed with a 3-T unit
(General Electric, Wisconsin, U. @% with E(L)J- %par imaging capabijlit
(Signi PG g of MR TGS CUSRPRBETEA Y sibcutarons
injection, on the tumor size of mice bearing xenograft human GBM tumor

=)

In this experiment, the tumor was allowed to grow to a larger size to

20 simulate a clinical condition where surgical removal of tumor was not an

acceptable option.
As described above, DBTRG-05 MG cells (5 X 106) were implanted s.c.
on the backs of nude mice. The tumor-bearing mice were treated with single

dose of AS-C (500 mg/kg) or vehicle (s.c.) only when the tumor volumes were >

25 250mm°. The mice were sacrificed to determine the cytotoxicities in tumors by

H&E tissue staining at day 10 after treatment of AS-C. The tissue sections were
observed and photographed under light microscope at magnifications of 50x and
400x.

The photographs of histology analysis showed that AS-C had induced a

30 nucleic degradation, a cavity cytosol and tumor cell death in the tumor cell mass.

In contrast, the control tumor were growing very well and the cytotoxic effects

as seen in the AS-C treated group, were not found in the tumor mass.



10 rats were anesthetized with chloral hydrate (400 mg/ml, 1 ml/100g).
Functional MRI scanning was conducted with a fast spin echo, echo-planar
acquisition sequence in which the repetition time was 6000 msec, the echo
time was 102 msec, the matrix image was 256 by 256, the field of view was
5 by 5 cm, and the in-plane resolution was 80 gm. Twenty slices (1.5 mm
thick BacBP\isaters2soitRined every 19.5 seconds for 6.5 minutes for each rat.
Finallgxgeeimvbilel -tuRffeaized (BIMpveia-mpatilreal@neaalgdgéafocBach
group. The res |J§, indicated that there was a significant reduction of tumor
vqurﬁ'élﬁlr?%gléJ ﬂé’é‘fgeqr 6?oup as compared with the untreated group (p <
0.05), as c@leutatechusingiRé seanmipyvand bghapdhnar @sidesorivetl 5 x
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20 Each column in Figure 8 represents a mean + SE (*: p < 0.05; **: p < 0.001).

N

The mean of tumor volumes at day 14 and day 16 were 69.9 £ 4.81 mm’ and
126.43 + 11.07 mm® for the control group respectively; and 46.6 £ 1.8 mm® and
91.68 + 8.3 mm” for the BP-treated group respectively. MRI image data showed
that the tumor volume in situ of BP-treated group had a smaller region than
25 control group.
Experiment 2: Effects of BP on supressing the growth of s.c. xenograft
human GBM tumors in nude mice, and on the survival rate of the mice.
Animals (Foxnl nude mice) in six groups (6/group) were implanted
subcutaneously (s.c.) with 1x10° DBTRG-05MG cells, and randomly treated with
30 BP s.c. (70, 150, 300, 500, 800 mg/kg/day) or vehicle s.c. at a site remote (>2 cm)
from the incubated tumor after tumor cell implantation, at day 4, 5, 6, 7 and 8 for

all five dosages. Tumor size was measured every 2 days and tumor volume was



10 human GBM was prolonged up to 200 days upon treatment with BP.
EXAMPLE 7: Effects of AS-C on telomerase activity of human malignant
tumor cell Assay for telomerase activity2dy TRAP The telomerase activity was
measured by the modified telomere repeat 15 amplification protocol (TRAP)
assay as described in the literature. The pelleted cells were I%sed with 200 gl
of iceSel5iagsis DR 1BerANRITCRiC e trrsorexspgrelGPR onsy, dlmp's,
10% Efﬁ@tﬁwﬁﬁrﬁioﬁltﬁiw Po2-mamaptasthesnel n@ﬂﬁhc@;ﬂcgdlMAnd survival rate
phen Isug I ﬂuoib%;@é and incubated on ice for 30 minutes, and then
centr uge afvi 966/5 BN gat Yfor 20 minutes. The supernatant extracts 20
were quantified If@mb:romwa@lrd@fatm Wecteigiisay Kip(Rievioss |bf USAY.
TRAPI@%MHW@@@#&E@%&%U 4 ERAPERR BRIAMRAS RRIPHHRN KD,

(Intergen Co., Purchase, N ) and th%{)rocedures were followed in
accorddite \f\ﬂfﬁ%é%ﬂﬂﬂ‘&%m@% HioibeslegrEbABFUBVoiNEoMHBI Rt
contadoiagiéhéngenof proteln was added to 50 gl of reaction mlxtures

containing 25 0.1 é\i e oI onucleot %S pr mer
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PO SERSEABRIAIR BHBRCPERAONF0 MR RIS 3, 1.5 MM
MgC12, 63 mM KCI, 0.005% v/v Tween 20, 1 mM EGTA, 50 gM each of 30
deoxytiMbide ?r.&f&%&f&@ﬂm}e@m@%agem gfslmlwrmahmt
Ci/mmgh&?@giqinElmer Life Science, Boston, MA, USA). The reaction mixtures
-24 were in ed at 94C for 2.5 es and then amplified for 30 cycles of
polyn‘igesfggéc WHS ﬂmgﬁﬁcﬂ?tfﬁg@mcaﬁon at 94C for 30 seconds, 59C
for 30 secdridsieamoe#R€ fo3Q§ seconsssiral DN A¢henidiedyclon(@Ge nepdanp
PCR Mﬁﬁ?%@o‘}p roﬁ)%glf gﬁiﬁ‘ﬁg a@& %oég\@lh)eg-[n H§ﬁ?eryﬂ?e1-w elleted

products were 5resolve 5% (w/v) non-denaturing E@yacr amlde gel

electSHRYRSIY PAGH) Qﬂ%%aﬁé}emlﬂalbﬁm@lsfﬁemw T™HY- 8541

MM barcEGith aneolHmpg EllaaiAVM%lg@émas q{mcﬁqnlﬁ&e&m@@%mr dnd
the -film (Bio- kRoc ester, NY, USA) at
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TRAth%%MtQﬂNg%Aaﬂdﬁfoé@ P'?QLU@@ WaSayantified l?}{eﬂgﬁp@ﬁ’aaﬁ‘?félxtracts

Biolight imaging analysis software,
20 were quantified for protein using a BCA Protein Assay Kit (Pierce, IL, USA).

(9]

TRAP assay was performed using a TRAPeze Telomerase Detection Kit
(Intergen Co., Purchase, NY, USA) and the procedures were followed in
accordance with the manufacturer’s protocol. In brief, a volume of the extract
containing 0.5 pg of protein was added to 50 pl of reaction mixtures containing
25 0.1 ug of substrate oligonucleotide (TS) primer (5'-
AATCCGTCGAGCAGAGTT-3"), 0.1 pg of TSK1 template (internal control),
0.1 pg of reverse oligonucleotide primer (RP), 2 U of Takara Tag DNA
polymerase (Takara Shuzo Co., Japan), 20 mM Tris-HCI, pH 8.3, 1.5 mM MgCl,,
63 mM KCI, 0.005% (v/v) Tween 20, 1 mM EGTA, 50 uM each of
30 deoxynucleotide triphosphate (dNTPs), and 1.25 pCi of (y32P) ATP, 3000

Ci/mmol (PerkinElmer Life Science, Boston, MA, USA). The reaction mixtures



V2000.01 (Vulber Lourmat, France) and compared. Statistics Data were
expressed as the mean SD or SE. Statistical significance was 15 analyzed
by Student's t-test. A p value of <0.05-Wés considered significant. Survival
was compared by log-rank (Mantel-Cox) test. Median survival time was
estimated from Kaplan-Meier analysis. While embodiments of the present
inventiere hausheénil s Cated 2addmileseribad tharianpiifiedificatons dad of
improvements can be made by persons 20 skilled in the art. It is intended
that therpreeaBtiNeRtRNdE MRtMitesl iR inenaricdaoiamgandlusvaad:
and that all the modifications not departing from the spirit and scope of the
presefi iQuSRROMAre iR HasscRRe Asdsfineddmihe. RRPQEIRIIAIBER
-25 WHAT IS CLAIMED IS: 1. A method for inhibiting cancer cell proliferation
and rsigtaitiornt 00, RineiHissueSoln Nosubjieat T Used. theke R &bpRIdsHIg were
admirr]iggfriragbsai 2S§J&ject/ snn%gge on 1(raxtrac('g1 %QIrO{é)I{lor@ egitralct or kl]l((e)xasnse
extraCt 0 V,&ngéiicaé sfnévﬁsv s'Or's the %é?ﬁ/eocgmp\éneﬁ S ﬁuri ied 1rom the
Angeliaekinendadfextettsnateadv and dnts-&ffd ctitiedfOr ihibvlibgroantér aal|
prolifgration Pr¥Ronissues .2 dAMSHRR IR RN LRIOMPIRREF I T
cancer cells in a subject in need thereof, comprising administering to said
subjext fima@toMa xL MR Kadh ke Riatafaem EXtradoOr haxane 8XiCatirad hours
Angelicae sinenses or the active components purified from the Angelicae
sinensél axirdensiinmseistounkheffegantasintibithegliidhisras O éilnddast
10caNCerSRlSs a6 FastheddyiNAUENIRPEPIRISAl GARSAE CRllsyRsassHRIgE! In
need thereof, comprising administering to said subject an acetone extract,
15 chg B St CIAHBRR AL BSRHABE SPRAYEficae sinenses or the active
components purified from the Angelicae sinenses extracts at an amount
effective for inducing apoptosis of R %%{igsells. 4. A method for the treatment
of cancers in a subject in need thereof, prising administering to said
subject a madiciviernraneiacdaethérowrar J0 eicttoMtaestiraksi ehftaiesrvias

1sextraghayhexapeetrast plAnoalicae.sinenses 6 the aCiVRIGRMRRRRRIS.

purified from the Angelicae sinenses extracts at an amount ) )
Survival was compared by log-rank (Mantel-Cox) test. Median survival time was

(9}

estimated from Kaplan-Meier analysis.
While embodiments of the present invention have been illustrated and
described, various modifications and improvements can be made by persons
20 skilled in the art. It is intended that the present invention is not limited to the
particular forms as illustrated, and that all the modifications not departing from
the spirit and scope of the present invention are within the scope as defined in the

appended claims.



9]

effective for the prevention and/or treatment of cancers. 5. A method for the
treatment of cancers in a subject in need thereof, comprising administering
to said subject an acetone extract, chlo#dform extract or 25 hexane extract of
Angelicae sinenses or the active components purified from the Angelicae
sinenses extracts as an adjuvant in combination with one or more

chemBtHeYAY SR EVERIR}h their activities on cell cycle regulation,

telomerase] inhibitiope holiTerMetBRM @ccrrling toaN ARG i fdlaBadotPiR,
wherein the, 30 active components purified from the Angelicae sinensis .

extraltE RS M BUIREER BORFAITES : FOMIBINGE FOPYRE Pasirbf capiect
cancersarz@msubjeattichnesddhe keoici26 bompristngaadimnigibrings ioegaidor
S“bJet%%%zQNB/BQI%ES%'I#EQ%%%&f f%‘n?‘[ﬁé)}#%eﬁﬁaeec DSk %ﬁ%‘g&%taﬁf ount
cancers. 8. A method for the treatment of cancers In a subject in nee
there®ffectbimfsvisiepHin iRty moddsrsapacenBtyiidénephthalide as an
adjuvant in 5 combination with one or more chemotherapy drugs, through
their activities on cell cycle regulation, and telomerase inhibition. 9. The
method acc?ordingf%d%%odf fefarhd1ins &l Yanlcetacare stidetad
from thejgroiip weasistirgfpicbmammalighsisicghgblastsimaubgaiomctakione

1o°a”°ee§<tr'§‘§)k&%%f8re”%%(?J%%%%%x?eé"%ﬁe@? gx?@%ﬁbcoé’as%aeﬁ and 'ynd, 10,

15

cancers. e method according to Claim wherein the cancers are
selectethfroxnthpugifcrdoison distitreg of dadrriaenmakiginagit gliobkstonigffective
coloregtalhfaiceliGH eIz Neyranlasionahepatoma, breast, ovarian and
lung cancers. 11. The method according to any one of Claims 1 to 5, wherein
the 15 Angtlicae AiriiBed (x1indisine HoReterEsAsenesits Punifebisroin
the AngalicraesineuagsiSxl aaimaieadipinistarad Jigiahpateesabx ract,
intrav%noug giv). intraperitoneal (ipzrﬁ’ intravenous léi\q, intramuscula¥1 img,[.
subcTTAASE (S IR o AR Gr SRS e ABREHC ndEEr SuBtinglalictve
oculaspmgetaintsgginfitdfrothehe rdugel/@0 2eshe axiethioctagcardimg tdf€Claim
11, W&?ﬁﬁ&ﬁé&% é&&%g{;@gf Sihehsegextracts or the active components

n

purified from the Angelicae sinenses
4. A method for the treatment of cancers in a subject in need thereof,

comprising administering to said subject a medicine manufactured from an

20 acetone extract, chloroform extract or hexane extract of Angelicae sinenses or the

25

active components purified from the Angelicae sinenses extracts at an amount
effective for the prevention and/or treatment of cancers.

5. A method for the treatment of cancers in a subject in need thereof,
comprising administering to said subject an acetone extract, chloroform extract or
hexane extract of Angelicae sinenses or the active components purified from the
Angelicae sinenses extracts as an adjuvant in combination with one or more
chemotherapy drugs, through their activities on cell cycle regulation, telomerase
inhibition.

6. The method according to any one of Claims 1 to 5, wherein the

30 active components purified from the Angelicae sinensis extracts include n-

butylidenephthalide.

7. A method for the treatment of cancers in a subject in need thereof,



extracts are administered via oral, parenteral, or intravenous route. 13. The
method according to Claim 7 or 8, wherein n- butylidenephthalide is
administered via oral, parenteral, intravéfous (iv). 25 intraperitoneal (ip),
intravenous (iv), intramuscular (im), subcutaneous (sc), pulmonary,
transdermal, buccal, nasal, sublingual, ocular, rectal, vaginal or other route.
14. THIPRIHSI4EEBIYmG o Tt 1Dissharaihhidbugaistisnihaidamarat
admigistetied rsianenahdpargntaals or intravenous route. 30
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8. A method for the treatment of cancers in a subject in need thereof,
comprising administering to said subject n-butylidenephthalide as an adjuvant in
combination with one or more chemotherapy drugs, through their activities on
cell cycle regulation, and telomerase inhibition.

0. The method according to any of Claims 1 to 5, wherein the
cancers are selected from the group consisting of human malignant glioblastoma,
colorectal cancer, leukemia, neuroblastoma, hepatoma, breast, ovarian and lung
cancers.

10. The method according to Claim 7 or 8, wherein the cancers are
selected from the group consisting of human malignant glioblastoma, colorectal
cancer, leukemia, neuroblastoma, hepatoma, breast, ovarian and lung cancers.

11. The method according to any one of Claims 1 to 5, wherein the
Angelicae sinenses extracts or the active components purified from the Angelicae
sinenses extracts are administered via oral, parenteral, intravenous (iv).
intraperitoneal (ip), intravenous (iv), intramuscular (im), subcutaneous (sc),
pulmonary, transdermal, buccal, nasal, sublingual, ocular, rectal, vaginal or other
route.

12. The method according to Claim 11, wherein the Angelicae
sinenses extracts or the active components purified from the Angelicae sinenses
extracts are administered via oral, parenteral, or intravenous route.

13. The method according to Claim 7 or 8, wherein n-
butylidenephthalide is administered via oral, parenteral, intravenous (iv).
intraperitoneal (ip), intravenous (iv), intramuscular (im), subcutaneous (sc),
pulmonary, transdermal, buccal, nasal, sublingual, ocular, rectal, vaginal or other
route.

14. The method according to Claim 13, wherein n-butylidenephthalide

are administered via oral, parenteral, or intravenous route.



