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Anti-cancer activity of {(£3-1-(3 4 -Dimethoxyphenviibutadiene
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This i International PCT application clamming priveity from US Provisional Patest
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BACKGHOUND OF THE INVENTHIN

()
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S

| Freld of the invention

{3021 The invention in general redates {o cancer therapeutics. More specifically, the present
mvention relates to the shility of (E3-1-{3" 4 -Unimethoxyphenyl} butadiens [DMPED 10
: YPIony:

exert anit-tumorigenic and anti-meiasiatic activity.

{0031 Dreseription of prior art

10041 1t 13 well knowsn that chrowe inflammanon merenses the nisks of cancer and ehiminating

milammation reduces the nisk for cancer development. Hence ant-inflammatory agents arg

encouraged 1o be used in tandem {as adjuvanis) with chemotherapeuiic agents wheremn these
ant~-inflanumatory agenis exert thewr achivity by reducing toxicity of sssocisted chemotherapy,

3 o

by glienng the pharmacokineties of chemotherapeutics resulting i better efficacy and due

shmination and also by sensitising cancercus ceolls to chemotherapy gsell {(Elisabeth R
3 g b {

Rayvbum et al,”Anti-inflammatory agenis for cancer chemotherapy”, Mol Cell Pharmacol.

%]

2009 1 (1) 29-43. B 15 also known from prior ant that snti-inflammatory substances can also

have anit~-cancer effecis. For example, Nonsterowds! anti-inflamumatory drugs (NSAIDS

3

mshice apoptosis m various cancer celis. Despite many suggested mechanisms for the anti-

cancer effect of NSAIDS imncludmg covelooxygenase inbibifion, reactive oxygen species

infnbition, and NF-xB mediated signal inhibition, i remams gncertam how they induce cell
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cycle arrest and apopiosis in cancer cells. In other words, there i hittle information on the

selectivity of anti-inflanunatory agent mediated anii-cancer effects although this mformation

's

is very critical for sucvessful anti-cancer therapy and future cancer therapeuine advances (M,

Adachi et al, “"Nonsteroidal anti-inflanvoatory drugs and oxudative stress in cancer gells’

Histol Histopathol {2067 227 437-44% . Thas, the prediction of the divect effect of such anti-

milammatory modecoles I cancer growth or metastasis 1 difficult (Laorie £ Walker,
WSAMDS ags anticancer drugs”, m olinician’s brield and needs comsiderable scientific
evaluation. The amt-mflamunatory propertiss of {Ep1-3 4d-dimethoxyphenyvly butadiene
{DMPED 13 well known from prior ant (Jeenapongsa et al, “Anti-inflanmatory activity of

N
H
;

{(E}1-3 4-dimethoxyphenyhy  buladieng from Fingtber  casswmonar Roxb”,
Ethnopharmacel, 2003 Aug 8T2-31 143-8), Also, the efficacy of the wans dimer of DMPED

samely, ¢4/} rans-3-(37, 4 -dimethoxyphenyD-4-{{ERS, 477 -dimethony-styryl] evclohex-

f-ene has been discnssed i terms of &

Falaiy
i1
130

s antiproliferative effocts in long cancer (Joumal of

Pharmacognosy and Fhyvtochemisiry 2018, 4 (1) 01-06),

{0051 The present inveniors for the first time demonstrate the concentration dependant in-
vitro anti-iamorigenic activy of (H) <13 d-dimethoxyphenvl) buiadiene on cancer cell lines
PANC-1 {(pancreatic carcinoma), DUL145 (prostate carcinomsa) and SKOVI {ovarian
cavcinoma} through cell prohiferation assays. Further, the unigue alality of DMPBD 0 cause
signiticanm fold decrease in the expression of cell adhesion molecules (P-selectin, E-selechin
and L-selectind as evaluated by flow cviometric studies on pancreatic carcimoma cells poings
to the molecule’s specific funcHion s an anli-moelastetic agent Dbuoportant prioy ant

2

amphasising the role of selecting 1 fomor metasiass include,

a. H Laubll et al, “Seleciing promote humoy metastasis”, Sernin Cancer Biol 2010 Ry
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b, Hanrt & et al, "Radiation guided P-selectin antibody targeted to hng canvet”, Ann
Biomed Eng. 2008 May; 36 (5% 821-838%;

Chen M et al, "P-selectin mediates adhesion of lencocyies, piatelets and cancer celis

L]

m inflapymation, thrombosis, cancer growth and metastasis”, Arch Immume! Ther Bxp

{Warsz) 2006 Mar-Apr; 54 (2% 75-84; and

d. Okegawa T et al, "The role of cell adhesion molecule in cancer prograssion and s

apphication m cancer therapy”, Acta Biochim Pol. 2004; 51 (2} 445.57.
{36] These scientific developments are imporiant given that cancer therapy objective

depends on

[

. Specificity of chemotherapeuiic agent (o a particular cancer type; and

&

[V

Twin efficacy of smd agent in proventing undoe cell proliferation and also tomor

metasiasis.

idated above clearly fulfil the

{0071 The ventive features of the present invention a3 eh
sforesaid objectives by dewonstrating the ant-tomorigesic speaificity of DMPBD for
pancregtic, ovarian and prostate carcinomas and also the ability of DMPED 1o prevent spread
or metastasis of these carcimomas or others by shibntion of cell adhesion molecules P-
selectin, B-selectin and  L-selectim thos providing novel and non-obvious {echnical

') ')

mformation useful for chematherapy of pancreatic, ovarian amd prostate cancers andd

prevention oi metastasis thergof

SUMMARY OF THE INVENTION

{008 The present mvention pertaing to the apti-lumorigenic and anti-matastatic properties of
(EW 103 4 -Dimethoxyphenyl) hutadiene [DMPHEDL Speaifically, the invention discloses

the ant-tnorigenic propertigs of DMPED against pancrealic cartinoma, prosiaie carinona
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anid ovarian carcinoma. Further, the invention also discloses the ahility of DMPBEID 1o cause
significant fold decrease in the expression of cell adhesion molecules (P-selecim, E-selecin

and L-selgetin} as evaluated by How cylomstric studies on pancreatic carcinoms cells. The

fatter studies discloses the anti-matastatic property of DMPRD.

{0091 The advantages of the present invention includes the discloswre of the anii~-tmorigenic
specificity of DMPRD for pancreatic, ovarian and prostate carcimomas and also the ability of
DMPBL 1o prevent spread or metastasis by mhibition of cell adhesion meleculss P-selectin,

E-selectin and Leselectin,

1010] Other featwres and advantages of the present inveniion will become apparent fronn the

following move detled descripnion, 1aken in comjunchion with the scoompanying images,

wiuch ilhustrate, by way of example, the principle of the avention,

BRIEF DESCRIPTION OF THE DRAWINGE

...1

{0011 FIG.Y shows the offect of DMPRD in reducing the

¢ expression of adhesion molecule

E-selectin {1 6281

{021 FIG.E shows the effect of DMPRD in reducing the expression of adhesion molecule

>sefectin (U0 629),

{013 FIGLS shows the effect of DMPRD in reducing the expression of adhesion molecule

Leselecun (O3 621)

DESCRIPTION OF THE MOST PREFEERRED EMBODIMENTS (Fidn L FIG2Z and

FiG3;

{4 In the most prefarred embodimeny, the present invemtion relates o a method of

pudueing anti-bimorigenic effect on human cancer cells, said method comprising step of
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treating said cancer cells with effective amount of (E3-1-{37, 4"-Dimethoxyphenyl) butadisne,
in preferved embodiments, said lnwoan capcer cells are selected from group comsisting of

prostate carcincina cedls, ovarian carcinoma cells and pancrestic varcinoma cells.

~

t another most preferred embodiment, the present imvention relates 1o & method of

o
el
oY

R

o
i
[

o

o
'l

mhibiting the progression and yoetasiasis of human cancer cell) said method comprising step

~

of freating said cancer cell with sffective amount of {(E3-i-{3", 4 -Dimethoxyphenvl}
butadiene fo bring about the effect of sipnificant reduction in cell adhesion molecule
expression thereby inhibiting canver progression and meiasiasis. In preferred embodiments,

.' i {3
H

the cell adhesion mnlecule is selected from group consisting of P-seleciin, E-selectin and L-

selectin
100161 In vet other most preferred smbodimenis, the present invention relaies io

~

TO{ERING, 4 -Dimothoyyphenyl) butadiene for use in a method of tresting pancreatio

[
P
ne
et
i
i
s
Aes
]
[
Purd
P
oot
P’
taad
5 X
...1
("\

hoxyphenyh) butadiene for uwse v a method of esting ovanan

30 (EyiM®, 4 -Dimethoxyphenyl}y butadiene for uwse i a method of freating prostate
1t : 3 ¥

CUFCIIGMA,

-

4 {E31-37, 4 -Dimethoxyvphenyh) butadiene for use i ireating cancer metastasis wheren

{(ER1-(37, 4" -Dimethoxypbenvl) nnadiene arvests melastasis by inhubinng the expression of

¥

coll adhesion molecules selected fom gronp comsisting of P-selectin, H-selectin and

¥
H
LI

selectin,

5. Compositions comprising (E3R1-037, 47-Divoethoxyvphenyl) buladiens v effective amounts

foruse i g method of treating panereatic carcinoma,
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&, Compositions comprising (B 1-{%

e

. 4 -Dimethoxyphenyl) butadiens i effective amounts

for use  a method of treating ovarian carcinoma.

/. Compositions comprising {(E3-1-(3, 4" -Dimethoxyp! o effective amounis

envl) butadieng

ot

for use i a method of treating prostate carcinama.

§. Compositions comprising {(E31-037, 4"-Dimethoxyphenyl) butadione n effective amouns

~

for use a8 mothod of arrgsting cancer metastasis by inhibiting

he expression of cell

P

aithesion molecuies selected from group consisting of P-selgctin, E-selectin and L-selectin

G, Use of (E3-1-037, 4" -Dhmethoxyphenyl) botadiene i effective amounts for the wanufhcture

of a medicament oy use in ireatment of "ﬂ*?\?(bdi O CHETCITONmE,

10 Use of (F31-{3, 4 -Inmethoxyphenyl) butadiene i effective amwounis for the

mamfacture of a medicament for use m Greatment of ovarian carginoma.

2
S

Use of {(E}1-{3", 4 -Dhmethoxyphenylt bufadiens in effective amounds for the

)

maniiacture of a medicarnent for use o teatment of prosiate carcinoma,

2
S

12, Use of (E}i-(3°, 4 -Dnmethoxvphenyl} buoladiene v eifective amournis for the

aifacture of a medicament for wse in arresting cancer metastasis by indnbiting the

-

expression of cell adbesion moleaules selected from group consisting of Peselectivg, Heselechin

i

and L-selectin.

100171 Specific dlosirative examples snunciating the most prefearred embodiments ars

meinded herein below,

{0013 EXAMPLE 1 In-vitre anti-fomongenic effect of DMPBD on human cancer cell Hines

PN Q] Human pancreatic PANC-1 cancer cell Hne {pancreatic carcinoma celis), human

prostaie DUN4AS cancer cell ling (prosiate carcinoma) and homan ovarian cancer SEQOV3
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{ovarian carcinoma) cell Ime were grown and cultured using siandard protocsis known in the

art. The cancer celi lines were treated with DMPERD v varving concenfrations for measuring
cytotoxicity, The estimation of the viabality assay of the cells was done by the MTT {3-{4,5-
dimethyithiarol-2-vii-2 S-diphenvitetrazoliom bromide} colorimetric assay. The MTT Assay
measures the cell proliferation rate and conversely, when metabolic events lead fo apoptosis
or necrosis, the reduction v cell wviability, The dala v analvred by plotting cell number versus
abaorbance allowing the quantification of changes wm cell proliferation. The rate of

teirarelium reduction s proportional io the rate of cell profiferation.

{00201 Calealation:

{00217 Cyiotoxrictty of the sample 1s expressad as 105, vahie, the concentration whuch inhibus

0% of the cell growth.

E-T/AEYX G0

bt

%% Cytotoxictly =

Whers,

E = Cell viability m the absence of the saraple.

T = Cell viabnility 1 the presence of the sample

{00221 The MTT Assay as performsed was adepted from {1} Tim Mosmamn Rapd

Colorimetric Assay for Cellolar Growth and Swrvival Application to Proliferation and
Cytptoxicy Assaya. Journal of hmmumological Methods, 65 (1983} 5563, {2} A A van de
Loosdrecht | RHI BHeelen | I (ssenkoppele | MG Brogkhoven . MMALC
Langendnujsen. A fetrazolnnm-based colonimetnie MTT assav o (uantitate hurnan monoeyie

medigted oviotoxicity againat {eukeamic cells from cell hnes and patients with acuie myelot

feukemia, Jownal of Immunclogical Methods 174 (1994) 311320 and Denis Gerlier and
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Nicode Thomasset. Use of MTT colonimeiric assay to measwrs vell activation. Foumal of

Immunclogical Methods, 94 (19863 §7-63

P23 RESULTS

TABLE®

Serial Nanber Ceil Lines Description Com (pgmby
PANC-} Pancreatic carcinoma | 4.2

2 DU i4s Prostate carcinoma 8.6

3 SKOV3E Chvarian carcinoma t3.5

{00247 EXAMPLE 20 Bffect of DMPBD on the expression of adbesion molecules E-sglectin,
F-selectin and L-selectin {anti-meiasiatic effect of DMPEBD-ILLUSTRATIVE EXAMPLE

ON PANCREATH CARCINOMA CELLS (FIGL, FIG.2 and FIG3)

J0025] Plating of the Pancreafic carcinoma ceils was done. The confluent cullures were

=

harvesied by trypsinization and expanded during two more passages before they were used

for the sxperimenis. Mediom and other culture compoments were renewed after 48-72 ko All

cell cultures were maintained at 37°C in 958% air and 5% CO2 in a COZ mncunbator. {0ng/iml
of recombinant human TNF-alpha and L-1beta was added to the cell culture. DMPBD was
added at praded concentration. Afler 72 hours the cells were meubated with specific
sutibodies PE labeled O 628, FITC labeled CD 62F and PE Iabeled OD 621 m different
sets for 3 howrs. The cells were then trypsinised and acgured on Flow covitometer for
analyzing the effect of DMPBD. The Flow cyiometnic analysis was adapied from the
teachings of {1} Carvers §, de Wildt-Eggen [, Hegremans [, Scharenberg §, de Korie I, van

der Meer PF. Flow oviomainc weanwement of CDO2P (Puselecing expression on plateleds: a
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N

nuilticenter optimization and stendardization effort. Transiusion 8. 48T 143046, (3
Chead YW, Kim HE Park S5 Chang HW. Lee SQ, O BS, Kim IB. Kim HY . Clhamg BF. Yu
Ch. Kim SY. Inhibition of endothelial cell adbension by the new anti-inflanunatory agent
aipha-iso-cubebens. Vasen! Pharmacal, 200951215224 and (3} Yen YT, Lise F, Hsiao

CH, Kao CL, Chen Y, Wu-Hsieh BA. Madeling the early events of severe acute respivatory

syndromne coronaving mfection in viro, § Virel, 2006 Mar; BO{6). 268493,

{00267 DMPBD used in the aforesaid experiments was obdfained from the rluromes of

Zigber cassomumar Iy proprietary process, the steps of which are lighlighted herein below.

{. Pulverized matenal of 2. cassumunar rhizome was exiracted with methanoel 4 volx

4y with comstant string at 60-70°C. The methanolie exivact was pooled and

concentrated.

2. The concentrate of step | was then washed with hexang {4 vol x 4} at §5-60°C and
resuitant product (hexane extract) pooled and concenirated;
3. The hexane extraci of step 2 was then solubilised in methano!l and muxed with

veladexirin m a ratio of 2:3 with proper refluxing amd vaccurm dried at 55-60°C 1o

vigld 90% water soluble final product with vield 7.79% and assay of DMPBE 13.73%

and assay of DMPB-T-gn 6.44%,

{0271 While the mvention has been described with reference to a preferred embuodiment, it s
o be clearly understood by those skilled in the art that the invention 13 not hndted thereto,

reted only in conjunction with the appeaded

Rathear, the scope of the mvention 15 1o be inten

claims.
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We claim,

1. Use of an effective amount of (E)-1-(3°, 4’-Dimethoxyphenyl) butadiene in
the manufacture of a medicament for inducing anti-tumorigenic effect on
prostate carcinoma cells, ovarian carcinoma cells and pancreatic carcinoma
cells in a subject in need of such effect.

2. Use of an effective amount of (E)-1-(3°, 4’-Dimethoxyphenyl) butadiene in
the manufacture of a medicament for inhibiting progression and metastasis of
prostate carcinoma cells, ovarian carcinoma cells and pancreatic carcinoma
cells by significant reduction in cell adhesion molecule expression in a subject
in need of such effect.

3. The use according to claim 2, wherein the cell adhesion molecule is selected
from group consisting of P-selectin, E-selectin and L-selectin.

4. Use of an effective amount of (E)-1-(3°, 4’-Dimethoxyphenyl) for the
manufacture of a medicament for the treatment of pancreatic carcinoma.

5. Use of an effective amount of (E)-1-(3°, 4’-Dimethoxyphenyl) butadiene for
the manufacture of a medicament for the treatment of ovarian carcinoma.

6. Use of an effective amount of (E)-1-(3°, 4’-Dimethoxyphenyl) butadiene for

the manufacture of a medicament for the treatment of prostate carcinoma.



