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ot her conpounds with the aimof disrupting the growth cycle of the cancer
cells. Many of these drugs have significant side effects on humans

i ncl udi ngvbanes/dio®g, vomting, nausea, and reduced whi PeTow/0el4s count,
which can lead to an increased possibility of the patient receiving a
secondary infection. This is due 25 tojthe fact that many existing drug
cancer treatnents affect normal cells. The WO 2006/ 017904 PCT/ AU2005/ 001245
2 presence of these detrinental side effects can lead to | ack of efficacy
due to |lack of patient conpliance with the drug-taking regine.

Addi t i onadMBROMED ANTICANCER TREADIMENT di fficult to produce, requiring
significant investnents in both tine and financial resources that are
ultimately passed on 5 the patient. The availability and cost of cancer

treat mentBlELD OF THEANVENTIONtor in the patient deciding to proceed with
a specific chenotherapy. A mgjor extant problem of human health is the need
for inexpensive, safe and effective nethods of cancer prevention and

tr eat mentTHCHRRRAt irfWeRBA t&lafs todeMMibsiRiHaeind AR Nfedlifdrtet t, Boston,

1992). 10 The use of natural plant extracts in treating different diseases
i n known.prByidingaynproves intpbitiowof INOXP 10- 236968 di scl oses t he use of
extracts of paradicsom paprika to inhibit cancer cells in a

concentrati on-dependent manner. However, in order to achieve this it is

first snedagsatioulag tiex prexeht infvention relptdsabeconseugitonsdand methddhef pl ant  usi ng
organi ¢ solvents such as acetone and hexane. 15 |n US patent 5,830, 887
there is teaimsatotat selectivelydnhibiy X andiusighiblibe arowii efFaneap@is ti ons
enri ched '%h nat ural phyto-oestrogens or anal ogues thereof that are

sel ected m CGeni stein, Daidzein, Fornobnonetin and Biochanin A Such
phyt o- oestrogens are avail able from soya hypocotyl and red clover.

DESCRIPTION OF THE PRIOR ART

Cancer is a cellular phenomenon of uncontrolled growth. Normal cells in a
10 mature animal divide in a controlled manner. Cancer-specific cells arise by

abnormal and unregulated growth, which can eventually destroy surrounding

body tissue. In many instances, cancer may also spread to other parts of the

body in a process called metastasis.

In 2003 US mortality statistics, cancer is responsible for 23% of all deaths, with

15  the risk to men of developing cancer being 1 in 2 and women 1 in 3.

Modern therapies in the treatment of cancer involve the use either
chemotherapy or radiation therapy or surgery in an atiempt to remove the

cancer.

Chemotherapy involves the use of various complex drugs, many of which are
20 synthesized in a laboratory. Such drugs are often given in combination with

other compounds with the aim of disrupting the growth cycle of the cancer cells.

Many of these drugs have significant side effects on humans including hair loss,
vomiting, nausea, and reduced white blood cell count, which can lead to an
increased possibility of the patient receiving a secondary infection. This is due

25 to the fact that many existing drug cancer treatments affect normal cells. The



20 There is a strong trend towards the use of naturally derived conpounds
for the effective treatnment of cancer. Patients are nore likely to be
accept i ngvof2oa/dreeg that they know has been derived frecrmatorsaioi=our ces
such as plants as there is the belief that the side effects of such drugs
wi Il not be severe as those that woulgd be considered unnatural. 25

Addi tionally, when the nain source of the active conponent is avail able

from natural sourges this cap,then lead to the fjnal cancer therapy or
drug to bESENGRPl MESqSmenia it e canderd tlackst efieasy csito
Conmpounds A | iapst used as an anaesthetic WO
5006) 017 SBR BEKRHeAt I RARE G4 @e(a(ﬁgg§?g‘é§éggﬁ‘ge'4493848) . Capsi cum
conmpounds have al so been conbined w th other anal gesic conpounds, such as
non- st er oAdditionalty, syntheticrdatigs sredofiteys difffduBALRroduSe 484 a1ihG)sigrificamtoi ds (US
4599342) . The conbi nation of these different classes of anal gesic
conpoundsiN¥ESMREE I Dalky Yne @nd fivpneidl Lesouicesitiat sre ki@ alyi PasSEgPNr oduced

| .gesi| e ' I : 665378 d i b
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conpri si ng thepstieat decitiBy!td procbapial aPeciitecHipibiBerafed i ncl ude

di fluni sal, fenoprofen, 1buprofen, indonethacin, meclof'enamate, 10 naproxen

etc. Capsicum based conpounds have al so been used in other conpositions for
t reat i ng AiMaphextagt preiemaaf twinman Beallt isahanieedifar inexpansivepsaferandon t he

of ' or eansTarVE PEbERS o sARod) HreknRl A LBRBheH C qtRer R MRt Bhcee. ot ong
Wi th the [aflaneCimds Soma<anmp Bdrbt:, Baatsh, i1Do2py

10 The use of natural plant extracts in treating different diseases in known. By
way of example only, JP 10-236968 discloses the use of extracts of paradicsom
paprika to inhibit cancer cells in a concentration-dependent manner. However,
in order to achieve this it is first necessary to extract the appropriate

compounds from the plant using organic solvents such as acetone and hexane.

15 In US patent 5,830,887 there is a disclosure of a method for treating cancer
using compositions enriched with natural phyto-oestrogens or analogues
thereof that are selected from Genistein, Daidzein, Formononetin and
Biochanin A. Such phyto-oestrogens are available from soya hypocotyl and red

clover.

20 There is a strong trend towards the use of naturally derived compounds for the
effective treatment of cancer. Patients are more likely to be accepting of a drug
that they know has been derived from natural sources such as plants as there
is the belief that the side effects of such drugs will not be severe as those that

would be considered unnatural.

25  Additionally, when the main source of the active component is available from
natural sources this can then lead to the final cancer therapy or drug to be

significantly lower in price, and thus more available.

Compounds derived from Capsicum plants have been used as an anaesthetic



necessity, a second ingredient that in some way reduces the skin irritation
caused by the capsaicin. Usually this is a skin anaesthetic or a conpound,
whi ch bi mele 2v@/ti®4capsai ci n. From t he above, the nmai n POEWAI2005/001245
conpositions and net hods of treatnent 20 invol ving Capsi cum -based
conpounds has been relieving the effecgs of topical diseases. Cruciferous
veget abl es, such as cauliflower, cabbage, and kale contain sulforaphane,

whi ch i ' ' is a k i oxi dapt..  Sul f or aph d
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4 OBJECT OF THE INVENTION It is an object of the present invention to
provi de adiffgiand glasses ok ahalagsicsrrapoundgpredyped synergistic, effects, 4n thatobj ect  of

t he pres | J O\A rol Sti conbi.nation, conmposition
and & ot TSSO RG RlRER YdrGieR s el i R daao e st ul i n
provi di ngglbRea different way than hitherto inhibition of tNOX. More
specifically, it is an object of the present invention to provide for a
met hod of treating cancer by increasing the activity of sulforaphane.
Anot her 0BP&EO5378tdescribe eriranadermat besarewisreompositan, | asksinistarbdtiant i al | y
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10  naproxen etc.

Capsicum-based compounds have also been used in other compositions for
treating ailments such as arthritis, strains, bruises and sprains on the outside of
the patient, mainly in patch form but there are also a number of creams an

aerosols for topical application.

15 In most instances, along with the active Capsicum compound, there is, by
necessity, a second ingredient that in some way reduces the skin irritation
caused by the capsaicin. Usually this is a skin anaesthetic or a compound,
which binds to the capsaicin.

From the above, the main focus of compositions and methods of treatment
20  involving Capsicum -based compounds has been relieving the effects of topical

diseases.

Cruciferous vegetables, such as cauliflower, cabbage, and kale contain

sulforaphane, which is an isothiocyanate that is a known antioxidant.

Sulforaphaﬁe and other isothiocyanates are believed to be responsible for the
25 lowered risk of cancer that is associated with the consumption of broccoli and

other cruciferous vegetables.

However, the use of such isothiocyanates is merely seen as being mildly
prophylactic.



acconpanyi ng figures, wherein, by way of illustration and exanple, an
enbodi nent of the present invention is disclosed. SUMVARY OF THE | NVENTI ON
15 Accor awogotemnivdee present invention, which foll ow ng CaAGITBIT0012S5NOL
intended to be necessarily the only or indeed the broadest formof this,
there is provided a method of inhibitgng tNOX in a living entity which

I ncl udes adm nistering to the entity, wherein the entity has cancer cells

t hat expr Wcally active amount of a conbination of
bot ani cal @ﬁégtblcoégdﬂ#%gﬁ{/ﬁgHQ&ups 20 consisting of cruciferous vegetabl es
and Capsicum plants. |In preference the cruciferous vegetable is broccoli.

In prefergpcgn obpict o R reYSHAhASHt ﬂoﬁo@%&eveﬁﬁweftﬁmﬂég%@éﬁp annum

species. In preference, finely powdere ruits of ants are
used. 25 In preference, said fruits contain Capsicumvanilloids. WO
2006/ 0179lorerspRaliENIgSit (Dar object of theppresentinventicratadproaitd 4 isypdsrgistie

capsai cin_an 1 ne, I n preference, broccoli contains

/ or. nillylam sai d G
sul f or aph%g'ngﬁo'\%/va‘?%ml? fion ghdagpethiod qfﬁ(ﬁé‘i@”'ieﬂhoaﬁ@ﬂ% engties 8a¢iet a net hod
ft ti\pg: ® ' | [ 9at=YCTol A0 : l,Si ng
gdm’ L?’gt ;‘p?'ﬁgq?ggéfgf m@y @r‘g ﬁ]”%dﬁf%rl nge%ﬂhon aﬁf‘egﬁ 'Bﬁ{:bitﬁ%ne(? e jé'ct Ive
anmount of a conposition including a product of at |east two plants sel ected

from t he Momugpedificzdlysit isiam pbject sf tiedbresencintentinrstoveoeidabioes. méthod
preference, the product of the Capsicumplant is finely powlered dried
fruit. 19 fRakiNgcaneer by mereasing e aolvityefsuliaraphasenr occol i. 10 In

preference, the product of the broccoli is selected fromthe group of
finely  Another object of the invention is to overcome, or at least substantially

ameliorate, the disadvantages and shortcomings of the prior art.

10  Other objects of the invention and advantages of the present invention will
become apparent from the following description, taken in connection with the
accompanying figures, wherein, by way of illustration and example, an

embodiment of the present invention is disclosed.

SUMMARY OF THE INVENTION

15 According to the present invention, which following statement is not intended to
be necessarily the only or indeed the broadest form of this, there is provided a
method of inhibiting tNOX in a living entity which includes administering to the
entity, wherein the entity has cancer cells that express tNOX, a therapeutically
active amount of a combination of botanicals selected from the groups

20  consisting of cruciferous vegetables and Capsicum plants.
In preference the cruciferous vegetable is broccoli.

In preference, said Capsicum plants are derived from the Capsicum annum

species.
In preference, finely powdered fruits of the Capsicum plants are used.

25 In preference, said fruits contain Capsicum vanilloids.



ground broccoli sprouts, commercially available broccoli sprouts, and a
solution of broccoli sprout extract. In preference, the solution of
broccol i wpnoewto1eor act i s an aqueous extract. |n prefecenarposidoedset hod
of treating cancer involves introducing into the 15 mammal in conbi nation
at least the two said extracts to an egtent that they are active to
provi de synergistic activation and at |east over tinme there wll be

effected by these material.s i,n combinatjon gn inhibition of tNOX activity
of the CcHIE er@@??’.Sal'ivi’a‘?'@'f’gﬁé’ﬁ%é?pﬁip'(ﬁ‘ PLYHNBBAMES: ect i ve ampunt by

wei ght of dried extract of 20 broccoli as conpared to the dried Capsicum

annum fr Ulirlbbﬁ’efe?eﬁ ,v&ﬁwb%bg"@aﬁtag#e)g{gf%%ﬂé@?@ eference, said broccoli is

broccoli sprouts. 1'n preference, ‘sprouts are |lyophilised. In
preference, the conposition includes a pharmaceutically acceptable carrier.
WO 2006/ Obh7zefitHeCTéraUabDbs/ in0drtith thérd is previdedfaintaiierd bbireatofg tdvecarnvent i on
there is disclosed a thod of treating cancer in a patient in need of
cancer t HBraaW'%h'?)F‘?ggﬁbc%ﬁﬁrﬁhg'faéWiW@Qﬁ'%ﬁﬁm"ﬁé“ﬁ”@ﬂﬂoW'q Palitti on an
anti - ganggy; ' r o i UG apsai ci noi d
and sgsl for alg %%g&? Lﬁ“%‘”@@!‘.@%f gfgf?@é‘ﬁ émgg@%%féggﬁépésq'gﬁrlr'ﬁ“é@ﬂ%% In

pr ef er engsrodubieofcaisadt awo Plahts Selitéd fenf therarbhg op ORI blanis an@f a
Capsi cum annum cul tivar and/or its constituents. In preference, the

sul f or aphRiHelfypUgiVREE@H!ES: om | yophi | i sed broccoli sprouts. The term
"pharmaceutically acceptable carrier” is intended to nean, but not 10

|1 mted tlﬁi’pﬁgfe%)ﬁéé, cflzn(é Erosacdcit gf thseeEiaﬁg}cbﬁv ;%ntl iis fﬁieﬁl/ Bci)vlvcljéar%d cJCHeldjJ f?lTIES

encapsul a
In preference, the cruciferous vegetable is broccoli.
10 In preference, the product of the broccoli is selected from the group of finely

ground broccoli sprouts, commercially available broccoli sprouts, and a solution

of broccoli sprout extract.
In preference, the solution of broccoli sprout extract is an aqueous extract.

In preference, the method of treating cancer involves introducing into the

15 mammal in combination at least the two said extracts to an extent that they are
active to provide synergistic activation and at least over time there will be
effected by these materials in combination an inhibition of tNOX activity of the

cancer cell.

In preference, said anti-cancer effective amount by weight of dried extract of
20  broccoli as compared to the dried Capsicum annum fruits is between 10:1 and
100:1.

In preference, said broccoli is broccoli sprouts.
In preference, the broccoli sprouts are lyophilised.

In preference, the composition includes a pharmaceutically acceptable carrier.



material or formulation auxiliary of any type. In a further form the

I nvention can be said to reside in a nethod of treatnent of a |iving
entity towOrhedaiiroonepl i cati on of cancer cells w thin thaCcTenodsyovdaere t he
entity is of a type that has a life-sustaining process and where a tunour
wi Il 15 express tNOX uniquely in contrgdiction to any expression from
normal or non- cancer cells, the nethod including the steps of introducing

i h i effectively. agti ithin th tit t
| cast o o0t AfBer St BgaRRaon e i o charerhar o HRAEROAr o an f

. . . ai sl . ity o
g)l.(”t 1[ g(r:;pﬁ%anrg:)eﬂadjngldégggf@u% oréfgér?nggf J%Hz;ég%lyg*: ngr%angm cu%%%@%ﬁgﬁbt here is

a syner gi sdtient o fiegdstionadn aetkdandar difeetivepnwigient dombihbgorebf gct of the
cruci ferous_vegetabl e extract. In preference the extract of Capsicumis a

vani | | oi dPWHiedGansairingigendswiopnhsaednisaphysielogically apegptablem t he i nventi on
can bg safi %P@iﬁhﬁsi de in a therapeutic material for 25 the treatment of
tumours iR g entities which material (whether as a m xture or
cooperatively packaged or adm nistered or sold together) is 100 units by

wei ght  ofInlprefeg@hde, aé cagsaisindid is ABrived fromiths pbWdBRIDMLItObs £apsi cum
extract. 2006/ 017904 PCT/ A1J2005/001245 7 In preference, said Capsicum

extract s @epsigen unim cultivahandiapis canstifneniss species. In preference, said
Capsi cum extract are finely powdered fruits of the Capsicum plant. 5 In

pr ef er ence, I d Capsicumextracts contajn Si.cu anil]oids.. In
pref er engﬁ,pré‘%r%n%ﬁﬁ? ISIJ@]%@F)Q?QG CHPLReS ﬁo%qgggﬂ'ﬁ?éa\%f QWPL&ﬁPFﬂé’.tS'I n
preference, said broccoli extract contains sulforaphane.

The term "pharmaceutically acceptable carrier" is intended to mean, but not

10  limited to, a non-toxic solid, semisolid or liquid filler, diluents, encapsulating

material or formulation auxiliary of any type.

In a further form, the invention can be said to reside in a method of treatment of
a living entity to inhibit replication of cancer cells within that entity where the
entity is of a type that has a life-sustaining process and where a tumour will

15  express tNOX uniquely in contradiction to any expression from normal or non-
cancer cells, the method including the steps of introducing into the entity so as
to be effectively active within the entity over at least a substantial time together,
therapeutic materials which are an extract of a cruciferous vegetable (including
a substantial quantity of sulforaphane) and Capsicum or an extract of

20  Capsicum, in which there is a synergistic effect that leads to the improvement in

the effect of the cruciferous vegetable extract.

In preference the extract of Capsicum is a vanilloid-containing Capsicum

preparation.

In a further form the invention can be said to reside in a therapeutic material for
25  the treatment of tumours in living entities which material (whether as a mixture
or cooperatively packaged or administered or sold together) is 100 units by

weight of broccoli extract and from 1-10 units by weight of Capsicum exiract.



In a further formof the invention this can be said to reside in a

bot ani cal suppl enment consisting of |yophilised broccoli sprouts conbi ned
wi t h powdwoedos/i®oghi | | i es (Capsi cum annum speci es) i n PariAaR@00vEs ght
between 10: 1 and 100:1 whereby tunmour cell division inhibitory activities
of the broccoli sprouts on both the tfNOX and cell culture assays are
enhanced synergistically. A unique plasma nenbrane NADH oxi dase (NOX), a
uni que cell surface p ein with hydroqui non NA oxi dase and protein
di sul {1 denATBISTeRes. iSAd LAREIRED SEFAGS Bre dotived P e GARSFUE AB1HBY mone. and
growth fagtoes has been identified. Further, a hornpne-insensitive and
drug-responsive formof NOX designated tNOX, which is specific to cancer
cells has been reported. Because the NOX protein is |ocated at the

ext er nal Ipl grefereneayisaith €apsiduac extravtdre sinelyt pdwdarsadriisasiehe Tdusiain onal
role as an NADH oxi dase is not 20 considered likely. While the oxidation of
NADH provma@% a basis for a convenient nethod to assay the activity, the
ultimate el ectron physiol ogi cal donor is nobst probably hydroqui nones with

that ot nBPIPHE sl SRl AP BT C BT PolEy chnge. 25 cnox

was originally defined as a drug-indifferent constitutive NADH oxi dase

activity lagwefsranes] ssid vatiliedplars capsaioibr aooianbamirsf or med cel I's that
WO 2006/ 017904 PCT/ AU2005/ 001245 8 was the normal counterpart to tNOX

I ndeed, a 36 kD protein isolated fromrat |I|iver and from plants has NOX
activi ty hryeferanes saichbreacob exsaeigoxtaingisyifemrhanewni | e cancer cell's
exhi bit both drug-responsive and hornone and growth factor-indifferent

(tNOX) as i-nhi bl (o} or dependent
(N0 adi i BT ettt bt AR eqtPbURAR! BesBie 4 hahitR)
supplement consisting of lyophilised broccoli sprouts combined with powdered
10  chillies (Capsicum annum species) in ratios of weight between 10:1 and 100:1
whereby tumour cell division inhibitory activities of the broccoli sprouts on both

the tNOX and cell culture assays are enhanced synergistically.

A unique plasma membrane NADH oxidase (NOX), a unique cell surface
protein with hydroquinone (NADH) oxidase and protein disulfide-thiol

15 interchange activities that is responsive to hormone and growth factors has
been identified. Further, a hormone-insensitive and drug-responsive form of

NOX designated tNOX, which is specific to cancer cells has been reported.

Because the NOX protein is located at the external plasma membrane surface
and is not transmembrane, a functional role as an NADH oxidase is not

20 considered likely. While the oxidation of NADH provides a basis for a
convenient method to assay the activity, the ultimate electron physiological
donor is most probably hydroquinones with specific activities for hydroquinone
oxidation greater than or equal to that of NADH oxidation and/or protein thiol-

disulfide interchange.

25 CNOX was originally defined as a drug-indifferent constitutive NADH oxidase

activity associated with the plasma membrane of non-transformed cells that



I ndi fferent, hornone- and drug-responsive CNOX. Anmong the first
descriptions of so-called constitutive or CNOX activity of non-transforned
cel | s andwoizssumE904was where the activity of rat |iver pcaswaorsoidanes was
stinmulated by the growh factor, diferric transferrin. Subsequent work
denonstrated that the 10 observed NADHgoxi dati on was catal ysed by a uni que
enzyne exhibiting responsiveness to several hornones and grow h factors.

Unli k 1 t ochondr i id , hor e-stiml ated | Xi dase
Hetivity BRSHRE OITORk NIRRT taaNePen BESRS, AE KR eTHEOBEL A B8, The

enzyne al ) Std [ r; %ﬁ t A IS
response 'It?\?)é r\é%@ef?% ﬂé%@ﬁ?&é@@&ﬁ@? %f [ hﬁgﬁlt%ot#’\smbg@ E].h?aﬁ(?zg%'al ase,
azi de and chloroquine, as well as to various detergents e.g., sodium

chol at e, WhiltaranXef 08lsaxhibitibBth diLigkespbkdfveanddorrronecaid growdhloX is a
uni que nepbrane-associ ated protein that is capable of oxidizing NADH but

has an actacigripdiffgrent (INOX agiweleas SiponBhibiad andmprmaneansd geewtbrs. 20

o ooty ot oo P Rl QNG AeFEs NP RAGTHIrhoE se e BRo B anipitie &rli-2Verse
chenot her paigtdrest, ABAAbRe- érﬁ@ugjg—iésrpoﬁéivb RO X AN Besirstiiddcriptions

menbr ane- associ ated protein, by the above- nentioned conbination of
Capsi cum ahep-pakesteonstiutuet SNOXesdimvity af monHearzsosedd celis/and tisswas i on of
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responsiveness to several hormones and growth factors. Unlike mitochondrial

oxidases, the hormone-stimulated NADH oxidase activity of rat liver plasma

membranes is not inhibited by cyanide. The enzyme also was distinguished

from other oxidase activities by its response to several common oxidoreductase

15  inhibitors, e.g., catalase, azide and chloroquine, as well as to various

detergents e.g., sodium cholate, Triton X-100 and CHAPS. Like tNOX of cancer

cells, CNOX is a uniqgue membrane-associated protein that is capable of

oxidizing NADH but has an activity which is modulated by hormones and

growth factors.

20 There remains a need for treatment of cancer that does not have the adverse
effects generally caused by the non-selectivity of conventional

chemotherapeutic agents.

Inhibition of tNOX, an extracellular membrane-associated protein, by the above-
mentioned combination of Capsicum and broccoli products, results in the

25  selective inhibition of cancer cell growth and ultimately, apoptosis.

What is now provided is a way or method of treating cancer that was until now
unknown. The method enhances the activity, to a previously unknown level, of
sulforaphane, a major anticancer ingredient of broccoli, by combination with

Capsicum vanilloids such as capsaicin and vanillylamine. Both the sulforaphane



and the Capsicumvanilloids target the cancer-associated and growt h-rel ated
ECTO NOX protein tNOX. Efficacy evaluations are based on inhibition of tNOX
activity wbO 2oesmamoger vi cal carci nona (HeLa) cells and ofcgraaands/oi24blelLa and
4T1 (rmouse manmary carcinoma) cells in culture. Synergy of inhibitionis 5

observed for sul foraphane and the vanigloids in both systens. Specifically,
a claimis made for a novel botanical supplenent consisting of |yophilised
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same relative concentrations.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1. Inhibition of NOX activity (fully oxidized) from the HelLa cell surface by

sulforaphane.

15 Fig. 2. Inhibition of NOX activity (no H202) from the HeLa cell surface by

sulforaphane.

Fig. 3. Inhibition of NOX activity (fully oxidized) of4TI mouse mammary cells by

sulforaphane.

Fig. 4. Sulforaphane does not inhibit NOX activity of human mammary (non-
20  cancer) epithelia which lack tNOX.

Fig. 5. Sulforaphane does not inhibit NOX activity of plasma membranes

isolated from dark-grown hypocotyls of soybean which lack tNOX. (

Fig. 6. Effect of sulforaphane on growth of HeLa and human mammary

carcinoma (BT-20) cells in culture at 48 and 72 h of treatment.

25  Fig. 7. A-D. Effect of sequential additions of sulforaphane, capsaicin and EGCg
on NOX activity from the HelLa cell surface added in the order given from left to

right.



right. WD 2006/ 017904 PCT/ AU2005/001245 10 Fig. 8. Effect of sequential
addi tions of sul foraphane, vanillylam ne and EGCg on NOX activity fromthe
HeLa cel Iweundcza@oadded in the order given fromleft toPCTiAghvos/oeinys 9.

I nhibition of NOX activity fromthe HeLa cell surface by broccoli extract

5 alone (A) and in conbination with vaggp ous pepper powders. Fig. 10.
Survival of HeLa and 4T1 cells after 72 h of treatnment with different

di | ut f b tr 11. Surviv of HeLa A and C
and 4T3 (B0 fd EBPeL of SEOuSiH O ot Siicr G, Sombinige Hh EGC0
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for conbination i's one part pepper arts roccol i
sprouts. fglg. 12. As in Figure 11 except a m xture of two pepper powders.
The optinum ratio agai n is 1 part pepper powder to 25 parts |yophilised
broccol i sproui NADH, oxi dase acti vi t”y corrparl ng different ratios
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f [
Sprouts. abh8talEReh @Wél@?@%ﬁﬂﬁ%&%&ﬁ&@eﬁcaﬁggr3 cells in

culture and response to extract of |yophilised broccoli sprouts (BSL) with

and wi t holig. 1peSuevivapeeleLaRINd 41 acells: ditdrat2 & ofGreainém With différentancho.
20 DETAI LED DESCRI PTI ON OF THE I NVENTI ON This invention has as its basis

t he di scolibitipngof Rreegoli exirechalen®ADH oxi dase activity with utility as a
screeni ng nethod for potential anticancer agents. Anong the nore potent

NGX 1 nhi blj-'ib?rﬁ. %’u‘?vi%’a‘PSFH%iLQ (%S'aﬂg té‘)y Lmél\l' 4V|a|n'té la¥1|d- B} cells comparing two
different sources of pepper (Capsicum annum) powder: A, B, Ancho; C, D.
10  Piquin. The optimum ratio for combination is one part pepper powder to 25

parts lyophilised broccoli sprouts.

Fig. 12. As in Figure 11 except a mixture of two pepper powders. The optimum

ratio again is 1 part pepper powder to 25 parts lyophilised broccoli sprouts.

Fig. 13. NADH oxidase activity comparing different ratios of lyophilised broccoli
15  sprouts and pepper powders. The optimum ratio for inhibition was 1 part pepper

powder to 25 parts lyophilised broccoli sprouts.

Fig. 14. Survival of LnCap (human prostate cancer) cells in culture and
response to extract of lyophilised broccoli sprouts (BSL) with and without

pepper powder (PP) in a 25:1 ratio. G = guiallijo. A = ancho.
20 DETAILED DESCRIPTION OF THE INVENTION

This invention has as its basis the discovery of a cell surface NADH oxidase
activity with utility as a screening method for potential anticancer agents.
Among the more potent NOX inhibitors are capsaicin (8-methyl-N-vanillyl-6-
noneamide), the pungent principle of chilli peppers and EGCg((-)-
25  epigallocatechin gallate), the principal tea catechin. In this application, we

describe compositions consisting of powdered fruits of Capsicum annum



noneam de), the pungent principle of chilli peppers and EGCg((-) 25

epi gal l ocatechin gallate), the principal tea catechin. In this application,
we descrwbeoamtpmsi ti ons consi sting of powdered fruitsPofi/ATa2pesioowds annum
WD 2006/ 017904 PCT/ AU2005/ 001245 11 cultivars and/or its constituents plus
| yophi | i sed broccoli sprouts and/or tRgir constituents with potenti al
utility in the treatnent and/or prevention of cancer. L-Sulforaphane

sul foraphane), an isothiocyanate preval ent in broccoli that blocks
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CNOX activity of soybean plasma nmenbranes (Fig. 5). L-Sulforaphane
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seedlings fromorgani c broccoli_ seeds (Sun Or?anlc Farm San Marcos, CA)
ger mi nat kptyeens). €andd! mMMLyig. &) dThemeargin of safety, however, with growth of

cells was less than a factor of 10 with non-cancer MCF-10A cells being

inhibited to nearly the same extent as the cancer cells.

When sulforaphane was combined with other tNOX inhibitors from natural
15 sources, capsaicin, vanillylamine and EGCg, a beneficial response was seen
with capsaicin (Fig. 7) and with vanillylamine (Fig. 8) either preceding (Fig. 7B,
Fig. 8B) or following (Fig. 7A, Fig. 8A) the addition of sulforaphane. EGCg was

antagonistic in all combinations (Fig. 7C-F, Fig. 8C-F) as was green tea.

For development of a botanical based on these observations, lyophilised
20 broccoli sprouts were used. Dark grown seedlings from organic broccoli seeds
(Sun Organic Farm, San Marcos, CA) germinated at 25° C and 4 days old were
harvested, frozen and lyophilised directly. Finely ground and sieved sprouts or
a commercial preparation of sprouts (Arizona Health Foods) were cold water
extracted overnight prior to assay (Fig. 9). Standard broccoli exiracts 1.25
25 mg/ml were diluted 1:10, 1:20 or 1:50 and added to Hela or 4T1 cells grown in
a 96 well format at a further dilution of 1:100. The ECq, for inhibition of growth of
Hela and 4T1 cells by the broccoli extract was 1:500 (final dilution) (Fig. 10).

Combination of broccoli extract with finely powdered Capsicum annum fruits of

different varieties (pepper powders) enhanced the cell killing of the broccoli
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solution adjusted to contain 1.5 g/L sodium bi carbonate, 0.2 nM non-
essent i al pawders indeids: 11ramoma@bmvera plyong, mhiiteny r@nmsgr@m dd)wi th 10% 15
bovine calf serum (heat-inactivated) plus 50 ng/L gentamycin sulfate
(Sigma). The 4T1 mammary cancer cell line arose froma BALB/ ¢ C3H nouse
(M1 Hé&r eGrowth of cells

HeLa (ATCC CCL-2) human cervical adenocarcinoma cells were cultured in
minimal essential medium (Eagle), with 2 mM L-glutamine and Earle's balanced
salt solution adjusted to contain 1.5 g/L sodium bicarbonate, 0.2 mM non-
essential amino acids, 1.0 mM sodium pyruvate and supplemented with 10%

15  bovine calf serum (heat-inactivated) plus 50 mg/L gentamycin sulfate (Sigma).

The 4T1 mammary cancer cell line arose from a BALB/c C3H mouse (Miller et
al.,, 1987). The 4T1 cells were grown in DME-10, Dulbecco's modified Eagle's
medium supplemented with 5% foetal calf serum, 5% newborn calf serum, 1
mM mixed non-essential amino acids, 2 mM L-glutamine, penicillin (100 U mL™)

20 and streptomycin (100 mg mL").
Preparation of HeLa cells and cell-free extracts

HelLa S cells (grown in suspension) were collected by centrifugation and
shipped frozen by a commercial supplier (Cellex Biosciences, Minneapolis, MN)
in 0.1 m sodium acetate, pH 5, in a ratio of 1 mL packed cell volume to 1 mL
25 acetate. The cells were thawed at room temperature, resuspended and
incubated at 37° C for 1 h to release the protein. The cells were removed by
centrifugation at 37000 g for 60 min and the cell-free supernatants were

refrozen and stored in 1 mL samples at - 70° C.
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20 and streptonycin (100 ng mL-'). Preparation of HeLa cells and cell-free
extracts HeLa S cells (grown in suspenx on) were collected by
centrifugation and shipped frozen by a comercial supplier (Cellex

Bi osci ences, nneapol is, i 1 msodiumacetate, pH5, in a ratio of
1 nL packggeegqlwhq}‘&%ﬁ%: @%SW%N%%% #%. The cells were thawed at room
tenperature, resuspended and incubated at 37 Cfor 1 h to rel ease the
protei n: NADR coxidaseractivilyowes B¢tersdnedi asighei disappearange @ff NADIY Im n
and the cegll-fre rnat.ant s re refrozen and or i n npl es at
20 & vBesaHish et 9B i AupAvgen B s Saa i BopRbReteR Dl oy o
NADH oxi d ' kO Nal=Te | aragce o
NADH oo e At " R [Cict fo, RIS T LRI ot AR oA
buffers (Ppb0 14-2) NADHYEI BEZR € ovitinhédmiperatare lcemtrbk (010.54)t adaticingl(14)xi dase

activity, and 5 150 (J-M NADH at .37 C with tenperature control ( 0.5) and
stirri n)g; Qetiyity Wi\%fﬂ%@ﬁf‘?%@”%@ﬂé@%‘ K23 Qispegiraphaiometese Assays

spectrop AR WA rh il Ak Lok J f {th plasma
menbr anetswgnd g?% tf??zfdsﬁ’?on \ggsl\%/[g'qi/vy'feht §%rs% %%%‘Jﬁ‘ﬁgﬁ%“@h@g@eea% ‘on the
sane sanphssaysenyreliop ninin aharwérkerdpeaied bHithatsine Aafiglé isVBhAR Hiikh nction
coefficient of 6.22 was used to 10 deternmine specific activitly. Proteins
wer e est i ivatted tisje indicaledi Acrlimelay extingtiopecassticiant bf B2 massesedntal buni n
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method with bovine serum albumin as standard.
Growth measurements

Growth was determined using a 96-well plate assay as described by Lin et al.
(17). HelLa (5 x 10%) or CHO (10 cells were distributed into each plate well
15  (Costar tissue culture plate). The cells were grown at 37° C for 24 h after which
the substances to be evaluated were added followed by incubation for an
additional 48 or 72 h as indicated. Medium was removed and the cells were
washed with phosphate-buffered saline and then fixed by addition of 100 mL
2.5% (v/v) glutaraldehyde for 0.5 h followed by a distilled water wash. The cells
20 were stained with 100 nb 1% aqueous crystal violet for 0.5 h, washed
exhaustively with distilled water followed by 200 mL 33% (v/v) acetic acid for 5
min. The absorbance was determined at 580 nm using an automated plate
reader. Growth was determined according to the formula [(b - ¢) x 100]/(a -c)]
where a = absorbance of cells in medium without treatment, b = cells in medium

25  with treatment and ¢ = medium alone (background).

From these results we have established that in sera results indicate significant
synergistic effects resulting from use of the two indicated materials together and

that these results will indicate equivalent beneficial enhancement in viva.

In vivo trial results
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t he conbilgaélson of broccoli extract with finely powdered Capsicum annum
fruits of different vari eti es (pepper powders) as described previously.
Each patient ingested 700 of the conbination of broccoli extract 5 with
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extract with finely powdered pepper powders, the rise on PSA was reduced to
only an increase of 2.78%.

Anther patient had PSA levels that were recoded at rising by 5 units per day
prior to the distraction of the combination of broccoli extract with finely

15  powdered pepper powders. During the 14 days that the patient was ingesting
the combination, their PSA levels levelled off and started to decline slightly.
After completion of the trial, the patients PSA levels resumed rising at 6 units
per day.

The purpose of this description is to illustrate the invention and not limit it.

20  Although the invention has been hearing shown and described in one is
conceived to be the most practical and preferred embodiment, it is recognized
that departures can be made within the scope of the invention, which is not to
be limited to the details described herein but it is to be accorded the full scope

of the appended claims so as to embrace any and all equivalent methods.



| evel s. One patient, prior to treatnent, had a PSA | evel that was
increasing at 13.3% 10 over an 8 nonth period. During treatnment with the
conbi nati on of broccolj extract with finely powdered pepper powders, the
rise on PSA was reduced to only an increase of 2.78% Anther patient had
PSA | evels that were recoded at rising by 5 units per day prior to the
distraction of the conbination of broccolj-extract with finely 15 powdered
pepper powders. During the 14 days that the patient was ingesting the
conmbi nation, their PSA levels levelled off and started to decline slightly.
After conpletion of the trial, the patients PSA | evels resuned rising at 6
units - per déﬁ#”*ﬁ% purpose of this descriptionis to illustrate the
invention and not |imt it. 20 Although the invention has been hearing
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therapeutically effective amount of a conbination of Capsicum plants and 5

aqueous extraxt fThenmethil dfeldlins1 weigsrerbihescruéiferdbie vegétablé isfbretadlim 1,
wherein the cruciferous vegetable is broccoli. 3. The nethod of claim 2,
wherein the broccoli contains sulforaphane. 4. The nethod of claim 3,

wherei n the rati oheomnetiaskafdlaimegwherein hedypssiigantains sulforaphane.
4. The method of claim 3, wherein the ration of broccoli extract to Capsicum
plants is between 10:1 and 100:1 w/w.

10 5. The method of claim 4, wherein the ration of broccoli extract to Capsicum

plants is between 25:1

6. The method of claim 5, wherein the Capsicum plants are derived from the

Capsicum annum species.

7. The method of claim 6, wherein finely powdered fruits of the Capsicum
15 plants are used . '

8.  The method of claim 7, wherein the fruits contain Capsicum vanilloids.

9. The method of claim 8, wherein the vanilliods are selected from the group

consisting of capsaicin and vanillylamine.
10. The method of claim 9, wherein the broccoli contains sulforaphane.

20 11. Amethod of treating cancer in a patient in need of cancer therapy
comprising administering to said patient an synergistic anti-cancer
effective amount of a composition including a product of at least a plant
selected from the group of Capsicum plants and an aqueous extract of

cruciferous vegetables.



plants is between 10:1 and 100:1 ww. 10 5. The nmethod of claim4, wherein
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met hod of claim 12, wherein the fruits contain Capsicumvanilloids. 14.

The met hod of14c| dihe rhdthodrufrotdim 13)avherain the vasiliods arelseldoted frommnthehe 5
group consi sting of capsaicin and vanillylanine. 15. The nmethod of claim
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16. The method of claim 15, wherein the product of the broccoli is selected
from the group of finely ground broccoli sprouts, commercially available

broccoli sprouts, and a solution of broccoli sprout extract.

10 17. The method of claim 16, wherein the solution of broccoli sprout extract is

an aqueous extract.

18. The method of claim 17, wherein the method of treating cancer involves
introducing into the mammal in combination at least the two said extracts
to an extent that they are active to provide synergistic activation and at

15 least over time there will be effected by these materials in combination an

inhibition of tNOX activity of the cancer cell.

19. The method of claim 18, wherein the anti-cancer effective amount by
weight of extract of broccoli as compared to the dried Capsicum annum
fruits is between 10:1 and 100:1.

20 20. The method of claim 19, wherein the anti-cancer effective amount by
weight of extract of broccoli as compared to the dried Capsicum annum
fruits is 25:1.

21. The method of claim 20, wherein the broccoli extract is broccoli sprouts.

22. The method of claim 21, wherein the broccoli sprouts are lyophilised.



10 17. The nethod of claim 16, wherein the solution of broccoli sprout
extract is an aqueous extract. 18. The nethod of claim 17, wherein the
met hod of treating cancer involves introducing into the manmal in
conbination at least the two said extracts to an extent that they are
active to provide synergistic activation and at 15 | east over tinme there
will be effected by these materials in cngination an inhibition of tNOX
activity of the cancer cell. 19. The nethod of claim 18, wherein the
anti-cancer effective anount by weight of extract of broccoli as conpared
to the dried28apJdheunethod hclgimid, svheseibdoevsempositionanedude®al. 20 20. The
met hod of claim1l mhergjn the anti-cancer effective amount by weight of

extract of broccONAMACE 'ﬁﬁ‘é@f agce al'glﬁé:amqred Capsi cum annum fruits is

25:1. 21. The nethod of claim?20, wherein the broccoli extract is broccoli

sprouts.  22.24The rﬁﬁiﬂmpofctfeaiihgidéhééﬁ in%ﬁétﬁérﬂ il ABe@LPE&Ndr th&apyt s are
| yophilised. 17 23. The nethod of claim 22, wherein the conposition

i ncl udes a phar meorprisingl administeninglol the patientan spdergistioentiaxncer effectivieng
cancer in_a patient in pneed qf cancer therap conpr.i, Si dmnistering to
the paticit an sfTAHA of Aeomhinaiioh el pufiiectearsaicineid spdutararhags ibhat i on

of a purified CaBﬁ?éiBid@ﬂiffgy%@Eeﬁ%bf%ﬂﬁ@%ﬂ@n] n a physiologically

acceptabl e fornulation. e met ho claim 21, wherein the
capsaicinoid is derived fromthe powdered fruits of a Capsi cum annum
cul tivar and/Z8c iThe roethstidf glaims21, wigreiliibe capsaidinofd isiderived frommtie ei n t he

| f h rigi nat 0 hilised b | i ts...
sul Toraphane orl g 0¥ered irlfg'ba Capdftim anfim Suv&P ana P 8 doRstituents.

26. The method of claim 22, wherein the sulforaphane originates from

10 lyophilised broccoli sprouts.

27. A composition for treating cancer in a living entity, wherein the cancer is a
type having cancer cells that express tNOX, wherein the composition
incudes a synergistic therapeutically active amount of a combination of

Capsicum plants and an aqueous extract of cruciferous vegetables.
15 28. The composition of claim 27, wherein the cruciferous vegetable is broccoli.

29. The composition of claim 28, wherein the Capsicum plants are derived

from the Capsicum annum species.

30. The composition of claim 29, wherein the fruits of the Capsicum plants are

finely powdered.

20 31. The composition of claim 30, wherein the fruits contain Capsicum

vanilloids.

32. The composition of claim 31, wherein the vanilliods are selected from the

group consisting of capsaicin, vanillylamine.
33. The composition of claim 32, wherein the broccoli contains sulforaphane.

25 34. The composition of claim 33, wherein the broccoli is lyophilised broccoli

sprouts.



27. A conposition for treating cancer in a living entity, wherein the
cancer is a type having cancer cells that express tNOX, wherein the
conposition incudes a synergistic therapeutically active anount of a
conbi nati on of Capsicum plants and an aqueous extract of cruciferous
veget abl es. 15 28. The conposition of claim 27, wherein the cruciferous
vegetable is broccoli. 29. The conpositiygn of claim28, wherein the
Capsi cum plants are derived fromthe Capsicum annum species. 30. The

conmposi tion gf claim29, wherein the fruits of the Capsicumplants are
finely powderéd. The csmmﬁ@ndm&m 4, m«h@ﬁ"ﬂh&.lmmhswpéw SMOUIS Ui t s

cont aln_ Caps cuToBet it Roy el (R BOTRARE LI AN Al f bLILS T iiss 6f n the

vanilliods are se rou ing o psai’cin,

vani | Il yl am ne. 3@ej 'angemmpqs@ﬁlgmj 00 ql aim 32, wherein the broccoli
cont ai ns sul foraphane 25 34. The corrp05|t|on of claim 33, wherein the

broccoli is Iéophl | i sed broccoli = sprouts. .. .The conposition of claim
34, wherein 8 |Fpgﬁﬁm90§5@nmf@é%m 5 gmﬂet%th@dmmw%rpﬁcwbm@u&j

100: 1 36,5 The. corORBHTEEBEBRted Sufighy Chefkurlh iR ERR afotell’

sprouts 5 conbi na,@zngB fpowdered chillies (Capsicum annum species) in
rati os of weight 1. 37. A nethod of inhibiting the division of cancer

cells in a Ilv:\log ent i wherein the cancer is a type havin cancer cells
that express3t m?md@ﬂmﬁ't'ngﬁ'@ diyisign gfigangestcails Hbat"lé'"ﬂ hejelntity

a synergistic Coy &HdeP 2type having cancer cells that express tNOX, the method
including administering to the living entity a synergistic combination of
10 Capsicum plants and an aqueous extract of cruciferous vegetables so as
to provide a prophylactic treatment of cancer by inhibiting the expression
of tNOX within the cancer cells.

38. The method of claim 37, wherein the cruciferous vegetable is broccoli.
39. The method of claim 38, wherein the broccoli contains sulforaphane.

15 40. The method of claim 39, wherein the Capsicum plants are derived from

the Capsicum annum species.

41. The method of claim 40, wherein finely powdered fruits of the Capsicum

plants are used
42. The method of claim 41, wherein the fruits contain Capsicum vanilloids.

20 43. The method of claim 42, wherein the vanilliods are selected from the

group consisting of capsaicin and vanillylamine.

44. A composition for treating cancer in a living entity, wherein the cancer is a
type having cancer cells that express tNOX, wherein the composition
incudes a synergistic therapeutically active amount of a combination of

25 capsaicin and sulforaphane.



10 Capsi cum plants and an aqueous extract of cruciferous vegetables so as
to provide a prophylactic treatnment of cancer by inhibiting the expression
of tNOX within the cancer cells. 38. The nethod of claim 37, wherein the
cruci ferous vegetable is broccoli. 39. The nmethod of claim 38, wherein the
broccoli contains sul foraphane. 15 40. The nethod of claim 39, wherein the
Capsicum plants are derived fromthe Capsig:um annum speci es. 41. The net hod
of claim 40, wherein finely powdered fruits of the Capsicum plants are
used 42. The nethod of claim4l, wherein the fruits contain Capsicum

vani |l oi ds. 450 4%e caepesitionef ¢aingH4i wharein (ecialip ©f CARSAIGAIP| | ods are
selected fromt h‘asulfgfa%lﬁgng%ﬁiaﬁ/&ééﬁgﬁ’fl a%ﬁpﬁjﬁ.pmand vani |l lylam ne. 44. A
conposition for treating cancer in aliving éntity, wherein the cancer is a
type having cancer cells that express tNOX, wherein the conposition

i ncudes a sy giTse compesitiqreat clamh Uy, wbeieirethencapshiai issscwwodd fram on of 25
capsaicin and sulfora hanF. 19 45. The conposition of claim44, wherein
the ratio of cap f aéltﬁ'foraphane is between 10:1 and 100:1 w w. 46.
The conposition of claim45, wherein the capsaicin is sourced from

Capsi cum gl af7s. Theddompbsitisr?ePelaint 48NwhAbrei HaRuloraphifiess Rolifgad from

sul foraphane is sourced from cruciferous vegetabl es.
- cruciferous vegetables.





