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(54) Titulo: COMPOSICIONES QUE COMPRENDEN FITOESTROGENOS SELECTIVOS PARA RECEPTOR BETA

Se describen composiciones orales que comprenden una asociacién de uno o de una mezcla de fitoestrégenos, selectivos
& para ¢l receptor-beta de estrogenos, con fibras dietéticas. Las composiciones de los mismos se pueden usar de manera ventajosa para
el tratamiento profildctico y terapéutico en mamiferos, incluyendo humarios, de condiciones de salud caracterizadas por un alto riesgo
de comienzo y recurrencia de ademomas intestinales (adenopoliposis coli), y del progreso de los adenomas hacia carcinoma

O colorrectal. En la presencia de lesiones pre-cancerosas en ¢l colon, cardcterizadas por mutaciones del supresor de tumor de APC y

definidas como pélipos o adenomas, las composiciones orales descritas se pueden usar en realidad de manera ventajosa para reducir

el nimero y volumen de los pélipos, y para impedir su progreso a tmnsfomnacxén neoplastica, reduciendo su grado de displasia.
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COMPOSICIONES QUE COMPRENDEN FITOESTROGENOS SELECTIVOS PARA

RECEPTOR-BETA DE ESTROGENOS Y FIBRAS DIETETICAS

|
Campo _de la Invencién

La presente invencién se refiere a composiciones que
|

comprenden uno © mas fitoestrbébgenos en asociacién con fibras
|

dietéticas, insolubles y resistentes a digestién enzimatica, y al
i _ : :

uso de estas composiciones para el tratamiento profildctico y/o

\
terapéutico de la mucosa intestinal y en particular de

. . . | .
adenopoliposis coli, y de su progreso a carcinoma colorrectal.

Antecedentes de lla Invencidn
L1 adenocarcinoma, O parcinoma colorrectal (CRC),
es la tercera causa de muerte en el mundo. La patogénesis de

CRC incluye formacién de pédlipps en la mucosa intestinal,
I

consideradas lesiones pre-cancerosas. Cuando se diagnostica
|

por colonoscopia, los pbélipos intestinales usualmente se

remueven de manera endoscédépica. Después de la polipectomia,

) . | .
la frecuencia de recurrencia es de aproximadamente 10-15 %

por afio. Entre los pélipos récurrentes, 10 % se presenta
como adenoma avanzado, caracterizado por un didmetro 21 cm e
histolégicamente velloso. La presencia de un adenoma
avanzado, o la presencia de dosinuevas formaciones después de
la polipectomia, independientemente de sus caracteristicas
histolégicas, caracteriza la poﬁlacién con el mas alto riesgo

de desarrollar un CRC (Vogelstein B et al. Genetic

| REF.:212051
|
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|
alterations during colorectal-tumor development. NEJM 1988,
319: 525-532).

La poliposis adenomatosa familiar (FAP) humana se
provoca por una mutacién germin%l del gen supresor de tumor
de APC (Poliposis Adenomatosa C%li). La FAP se caracteriza
por el desarrollo de un gran numero (de cientos a miles) de
adenomas en el colon. En tantg que el substrato genético
favorece el inicio del proceso tumorigénico y no se puede
modificar de manera farmacolégica 0 nutricional, se puede
controlar la promocién de 1la tumorigénesis, frustrando de
este modo el progreso hacia la Fes—diferenciacién celular y
la transformacién neopléastica. ! El objetivo principal del
examen colonoscédpico es el moni?toreo de los adenomas y su
progreso a formas avanzadas y a CRC. Ademas del examen
colonoscédpico, la necesidad iclinica de intervenciones
quimiopreventivas, sequras y efeftivas para mantener baja la
frecuencia de recurrencia de lbs adenomas, es ciertamente
alta, pero aun estd insatisfecha. La inhibicién de
ciclooxigenasa-2 (COX-2) por cglecoxib y rofecoxib, aunque

efectiva, se asocia con un r%esgo insufrible de efectos
secundarios cardiovasculares (ﬁance P. Chemoprevention of
colorectal cancer: some progreés but a long way to go.
Gastroenterology 2008, 134: 341-343).

Una mayor prevalencial de CRC en hombres, y una

incidencia reducida en mujeres que se someten a terapia de
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reemplazo hormonal  (HRT) sopo;ta la hipbtesis gque los
estrbgenos juegan un  papel iprotector en el proceso
tumorigénico del colon. Comol una prueba adicional del
concepto del papel protector de los estrdédgenos en la mucosa
intestinal, se debe citar la‘ evidencia reciente en la
regresiéon de los adenomas en uné mujer Jjoven, efectuada por
FAP, después de terapia estro—progestinica para propbsitos
anticonceptivos (Giardiello F, ﬁylind L, Trimbath J et al.
Oral Contraceptives and Pol;p Regression in Familial

Adenomatous Polyposis. Gastroenterology 2005; 128:1077-

1080) . Desafortunadamente, en ﬁos estudios epidemioldgicos

llevados a cabo en mujeres post-menopdusicas que se someten a
terapia estro-progestinica, se ha observado una alta
incidencia de céncer de mama y jaccidentes cardiovasculares,
requiriendo de este modo la terminacién temprana del estudio
para proteger la salud de los pacientes enroladas (Writing
Group of the Women’s Health Initiative Investigators. Risks
and benefits of estrogen puus progestin in  healthy
bostmenopausal women. JAMA 2002, 288: 321-333).

Los receptores de estrdgenos existen en dos formas
(alfa (ERx) y beta [(ERB), dgferentemente localizados vy
expresados en los varios distritos anatdmicos. El ERox esté
principalmente localizado en la mama, sistema cardiovascular,

huesos, sistema nervioso urogenital y central, en tanto que

se expresa ERB en préstata, glandulas salivales, testiculos,
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ovarios, en el sistema inmunitario, y de manera predominante,

en el intestino. El 17B-estradiol (estrbgeno) es un ligando

no selectivo para ambos recéptores, que desempefia una
I

actividad proliferativa en la 'presencia de ERx y anti-
i

proliferativa en la presencia de ERB (Koehler KF et al.

Reflections on the discovery ahd significance of Estrogen

Reéeptor B. Endocr Rev 2005, F6: 465-478). Los efectos

benéficos observados en los estudios mencionados

anteriormente en 1la incidencia reducida de CRC pueden

depender por lo tanto especificamente de la activacién de

ERB.

La implicacién de ERB én la poliposis adenomatosa y

en CRC se demuestra por su expresidédn reducida, con respecto a

\
mucosa intestinal normal, en pacientes con polipectomia ya en

la etapa pre-cancerosa (Di Leo A et al. ER-B expression in

large bowel adenomas: implicatibns in colon carcinogenesis,

|
Dig Liver Dis 2008, C40: 260-266). De manera significativa,

la reduccidén de ERP se relaciona con una proliferacién

incrementada y una des-diferenciacibén celular progresiva,

demostrando que esta comprendida la lentificacién de ERB en

el progreso tumoral. Las

lesiones pre-cancerosas,
colorrectales, por 1lo tanto son avisos tempranos del
desarrollo de CRC en una parte!pertinente de la poblacién.

También se observa la declinacién dramdtica de ERR en las

etapas mas avanzadas de la| transformacién neoplastica
|
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|
(Konstantinopoulos PA et al. Oestrogen receptor beta (ERB) is

abundantly expressed in normal Eolonic mucosa, but declines
in colon adenocarcinoma Earalleling the tumor’s
dedifferentiation. Eur J Cancer 2003, 39: 1521-1258).

Los estudios experiméntales llevados a cabo en
ratones transgénicos C57BL/6J - APC Min/+, que tienen una
mutacién de la linea germinal 5el gen de APC, soportan el
papel protector de los estrégehos en la prevencién de la
transformacién neopléastica en células epiteliales colénicas.
En particular, Weyant et al. (Méyant MJ et al. Reciprocal
expression of FERa and ERB i§ associated with estrogen-
mediated modulation of intestindl tumorigenesis. Cancer Res
2001, 61: 2547-2551), wusando ﬂatones transgénicos hembras,
demostré que los adenomas intestinales se desarrollan
esponténeamente después de la o%ariectomia. La ovariectomia
dio lugar a un incremento de i77 % en la neoformacién de
adenomas intestinales, en tanto que la administracién
subsiguiente de 17-B-estradiol provocé una reduccidén en los
adenomas intestinales.

Ademds de las causas jgenéticas, se conoce que la
exposicién a carcindégenos dentro del lumen intestinal o a
agentes potencialmente genotdxicos a las células epiteliales
de la mucosa intestinal es un evento epigenético que facilita
la inactivacién de ambos alelo§ o la mutacién somdtica del
gen de APC, tanto en la forma e%porédica como de FAP. Estas

I

40
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6 |
|
sustancias peligrosas normalmenté se ingieren con la dieta, o
se pueden formar en el lumen intestinal como un efecto de la
digestibén, en particular de grasas, o por la degradacibén de
dcidos biliares. :
|

Por esta razdén, una dieta rica en fibras, que se
cree que ejerce un efecto protec¢or en la mucosa intestinal o
que absorbe xenobidticos poténcialmente genotbdéxicos, se
considera Util en la prevencidén de CRC (Robertson DJ et al.

Fat, fiber, meat and the risk of colorectal adenomas. Am J

Gastroenterol 2005, 100: 2789-2795). Sin embargo, las

|

evidencias <clinicas de esta leficiencia no son siempre
convincentes. Esto depende frecuentemente de la pobre
calidad de los varios protocolos experimentales, donde no se
ponderan los efectos esperados ?ontra la ingestién total de
fibra dietética, comprendida de %ibras solubles e insolubles.
Por lo tanto, son bastante inciertos los efectos esperados
debido a la adicién a la fibragde una cantidad conocida de
una fibra calificada por su est;uctura, grado de solubilidad
y digestibilidad, con sus propiaé propiedades de formacién de

gel y viscosidad en el lumen intestinal. Todas las

caracteristicas mencionadas %nteriormente {es decir,
estructura, grado de solubilidad y digestibilidad, viscosidad
y propiedades de formacién de gel) afectan en exceso las

propiedades de la fibra, asi como sus efectos bioldégicos en
la fisiologia intestinal de los| organismos complejos (Jones

1
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JR et al. Dietary reference Ihpake: implication for fiber
labeling and consumption: a summ;ry of the International Life
Sciences Institute North America Fiber workshop, June 1-2,
2004 Washington, DC. Nutr Rev 2006, 64: 31-38).

Breve Descripcién de la Invencién
|
De acuerdo con los inv?ntores, se puede cumplir la

-
necesidad terapéutica al administrar de manera local agentes

capaces de actuar como agonistas selectivos al receptor-beta
de estrbdgenos comprendido en el progreso de la adenopoliposis
hacia céancer colorrectal, reduciEndo de manera significativa
la absorcidén sistémica de estoé agentes y favoreciendo de
este modo su accién farmacolbgicé en la mucosa intestinal.

Las composiciones para administracién oral que
comprenden una asociacibén de 51 menos un fitoestrégeno,
selectivamente agonista al recepﬁor—beta de estrdbégenos (ERB),
o més fitoestrdgenos con las propiedades anteriores, y fibras
dietéticas insolubles, es decir, fibras resistentes a la
digestién enzimAtica en el 'tracto intestinal, pueden
satisfacer la necesidad en el campo médico de herramientas
utiles para la prevencién o tra£amiento de la condicién de
adenopoliposis coli y su progreso a cédncer colorrectal.

Por lo tanto, en un prﬂmer aspecto, es un objeto de
la presente invencidn, composiciones que comprenden al menos
un fitoestrégeno o) una &ezcla de fitoestrdgenos

selectivamente agonistas del receptor-beta de estrébdgenos

12
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8 |
|
(ERB), y al menos una fibra inso{uble e indigerible o mezclas
de la nmnisma seleccionadas del grupo que consiste de
polisacéaridos sin almidén.

Aun, es un objeto adicional de la invencién, el uso
de estas composiciones administﬁadas de manera oral para el
tratamiento tépico de la mucosaiintestinal, y en particular
el tratamiento de condiciones dé adenopoliposis coli, y para
la prevencién de su progreso a cancer colorrectal.

Como seréa fécilmentei evidente a partir de la
descripcién detallada de 1la |invencién informada en la
presente, en 1la presencia de ?lesiones pre-cancerosas del
colon caracterizadas por mutaciones del supresor tumoral de
APC, definidas como pélipos o adenomas, las composiciones
para administracién oral se pueden usar de manera provechosa
para reducir el numero y volumen!de pélipos y para impedir su
progreso hacia la transformacié# neoplastica, reduciendo su
grado de displasia.

Las composiciones para administracién oral, objeto
de la presente invencién, se pueaen usar de manera provechosa
para restaurar la expresién de ERP sobre la mucosa de colon,
de otro modo deficiente o lentificado cuando se presentan
adenomas intestinales, y para restaurar una relacidén de
expresibén entre el receptor beta y alfa de estrbégenos a favor

de la actividad anti-proliferativa.

|
Ademas, la asociacidén de al menos un fitoestrdgeno,

v
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selectivo para el receptor-beta ée estrbgenos, y al menos una
fibra dietética insoluble, que forman las composiciones para
administracién oral, objeto e la presente invencidn,
representa un sistema preferenci?l de administracién para el
fitoestrdédgeno selectivo de ERP hacia el colon, donde esté
preferentemente localizada la! adenopoliposis, con un
enriquecimiento de los componentes sobre la mucosa intestinal
y en los colonocitos. Las compo%iciones orales, objeto de la
presente invencién, por lo tan;o son un sistema seguro y
efectivo de administracién paralel tratamiento tépico de la
mucosa intestinal, en condiciones en alto riesgo de
desarrollo de adenomas y su progreso a adenocarcinoma, por lo
tanto Utiles en el tratamientd de sujetos afectados por
adenopoliposis c¢oli, en formas‘ esporéddicas y familiares,
reclutadas a examen colonoscépic$ y después de polipectomia,
para impedir el desarrollo de Eadenomas avanzados, y para
impedir su transformacidn Leopléstica potencial en
adenocarcinoma, también se conOfe como cancer colorrectal

(CRS) .

Breve Descripecién ée las Figuras

Figura 1. La Figura muestra la expresibén génica

(ARN mensajero, ARNm) de redeptores de estrdébgenos en

intestino de ratén APC Min’*. Los niveles de expresién del
|
ARNm de ERB y ERx se expresan! como unidades de densidad

6ptica en comparacidén con las unidades de densidad éptica de
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ARNm 188 constitutivo, con relacién a wuna proteina
estructural no modificada en las condiciones experimentales
del presente estudio. Los resultados muestran: un incremento
significativo del ARNm de ERP eﬁ el grupo de silimarina 200

ppm (p = 0.03), con respecto al| grupo de control alimentado

con dieta estandar; una disminucién significativa inesperada

de ARNm de ERx en el grupo alimentado con sélo fibra
insoluble, lignina (p = 0.04); un incremento significativo de
ERB en el grupo alimentado con %a composicién formada por la
asociacién lignina + silimarina ép = 0.04).

Figura 2. La Figura muestra la relacién entre los
ARNm del receptor alfa y beta de estrdgenos, en el intestino
de ratones APC Min’*, Por cémparacién con el grupo de
animales tratados subcutédneamente con estrédgeno (que se
conoce que no son selectivamentg activos en ERB y ERa), los
resultados confirman la selectivﬁdad de silimarina para ERB,

que es el receptor incrementado por el ligando. Ademés, los

resultados demuestran que la aso%iacién de silimarina (aun a
bajas dosis) con la fibra insoluble lignina, por si mismo es
sorprendentemente activo en redﬁcir la expresidén de ERx que
posee una actividad proliferativa, facilita la restauracién
de una relacibén de expresiéq entre los receptores de
estrbgenos a favor de la actividéd anti-proliferativa. -

Figura 3. La Figura mbestra la relacién entre el
|

nivel de proteinas de receptor ahfa y beta de estrbgenos, en

15
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el intestino de ratones APC #in“) como se detecta por
andlisis Western Blot. Con resﬁecto al grupo de control de
animales alimentados sdélo con d%eta estandar, se observa un
incremento de la proteina de ERBiversus la proteina de ERx en
animales alimentados con diferentes dietas, este incremento
que es mayor en el grupo tratado subcuténeamente con 178~
estradiol; en el grupo alimentadé con silimarina; en el grupo
alimentado con lignina; en ei grupo alimentado con 1la

composicidén que contiene lignina + silimarina, aun a bajas

dosis. ‘

Figuras 4A-4B. La Figura 4A compara la relacidén de
ARNm de ERB/ERx en el intestino delgado de grupos tipo
silvestre (WT) y APC Min/*, alime%tados con diferentes dietas.
La silimarina (SIL), 1la ligninai(LIG) y silimarina + lignina
(SIL+LIG) restauraron el ARNm de ERB/ERx a niveles
comparables con la nmucosa s%ludable WT, También se
incrementd la proteina de ERB eﬁ todos los grupos dietéticos
manejados (Figura 4B), en comparacidén a los controles.

Figuras 5A-5D. Ensayé TUNEL (figuras 5A-5C) vy
valoracién de caspasa-3 escindida (CC-3) (figura 5D) de
actividad pro-apoptética en la mucosa no adenomatosa vy
adenomatosa de animales APC Min“éalimentados con dieta normal
(control) o diferentes dietas! (SIL, LIG, SIL+LIG), en

comparacién con ratones tipo silvestre (WT) alimentados a la

dieta estandar. En la mucosa no adenomatosa, la silimarina,

16
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lignina, y la combinacién de los dos restaurd la apoptosis a

niveles comparables con la mucosa saludable de ratones WT.
En la mucosa adenomatosa, sélo la asociacién de silimarina y
lignina restauré la apoptosis a‘valores comparables con la

mucosa saludable de ratones WT. iEn tanto que CC-3 disminuyd

de manera notable en ratones APC Min/* alimentados con dieta

|
estandar, se observé un incremento sorprendente en los grupos

dietéticos manejados.

Descripeién Detallada de la Invencidén

De acuerdo al estadoi de la tecnologia descrita
anteriormente, y considerando‘ los efectos secundarios
potencialmente experimentados co? agonistas no selectivos de
receptores de estrbdgenos, las composiciones orales objeto de

\
la presente invencién comprenden al menos un fitoestrégeno

selectivamente agonista del rgceptor—beta de estrbégenos
(ERB), o mezclas de estos fitoeétrégenos, soportados por un
amplio uso que sostiene su cﬂara seguridad y perfil de
efectividad.

Para el propbésito de ila presente invencidén, los

fitoestrégenos preferidos se seleccionan del grupo que
consiste de flavolignanos, especificamente silimarina,
silibinina, iso-silibinina, silhdianina, silicristina, la
isoflavona genisteina, el flavonolide resveratrol, cumestrol y

mezclas de los mismos. E1 fitoestrégeno o fitoestrdbdgenos que

componen la mezcla pueden estaripresentes en la composicién

5
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tanto en su forma purificada como en extracto vegetal. De
|

manera mads preferente, el fitoestrbé4geno es silimarina, tal
.

como o como un extracto de cardo lechero, el mis preferido

|
que es el extracto de cardo lechero que consiste de una

|
mezcla de flavolignanos, silimarina, silibinina, iso-

|
silibinina, silidianina y silicristina.

1

Se conoce que la’ silimarina, una mezcla

estandarizada de flavolignanos éxtraidos de los frutos del

cardo lechero, ampliamente usados en medicina tradicional

como hepatoprotectores, poseen! un perfil documentado de
seguridad y tolerabilidad, asi también se han descrito
propiedades de los mismos como agonista selectivo de ERB, sin
ninguna actividad pertinente en | ERq, (Seidlova-Wuttke D et

al. Wilymarin 1is a selective |estrogen receptor fB (ERfB)
agonist and has estrogenic effe?t in the metaphysis of the

femur but no or aniestrogenic| effects 1in the uterus of

ovariectomized (ovx) rats. J Steroid Biochem Mol Biol 2003,
!
86: 179~188).

La “silimarina” es la denominacién comin usada para
un extracto vegetal que contieneiuna mezcla de flavolignanos:
silimarina, silibinina, iso-sulibinina, silidianina y
silicristina en c¢oncentraciones & relaciones variables. En
las composiciones, objeto de ha presente invencién, la
“silimarina” significa 1la mezbla de flavolignanos que
componen el extracto, en diﬁerentes concentraciones y

|

18
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relaciones, con referencia partikcular a un extracto de cardo

|
lechero c¢con un perfil analiFico caracterizado por un

contenido de silimarina mayor dque 70 % y un contenido de
|

adicionales a y/o sustitutos de silimarina en las

|
composiciones, objeto de 1la presente invencibén, son otros

silibinina A+B mayor que 30 %. K En general, los componentes

fitoestrégenos, con la condicién que sean selectivos para ERP

y con una actividad anti—estrogéqica, que no sea inductora de

una actividad proliferativa significativa en tejidos que son

|
objetivos o dianas clasicas para |los estrdégenos, tal como los

fitoestrébgenos mencionados anteriormente, en concentraciones
|
similares como aquellas de silima;ina.

|
El otro componente esencial de las composiciones

\
para administracién oral de 1la| presente invencién es una

fibra insoluble e indigerible, es decir, resistente a
|
digestidén enzimatica en el tracto‘gastrointestinal. La fibra

insoluble puede estar presente en! una forma purificada o como
i
un componente de un extracto natural, con la condicién que en

las composiciones, el contenido de fibra insoluble est& entre
i

1 %y 30 8. Esta fibra se selecc%ona de fibras vegetales con

una naturaleza polisacarida sin dlmidén y entre estas fibras

\
estdn preferentemente fibras selgccionadas en el grupo que

consiste de lignina polifenilpropanoide (llamada mas adelante
|

también lignina), celulosa, inuli#a e inulina de cadena larga

y mezclas de las mismas. Se da preferencia particular a la
\

19
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|
|
i
lignina. La fibra insoluble puede estar presente como un
componente purificado asi co@o un constituyente de un
extracto. En este ultimo caso, las fibras insolubles
mencionadas anteriormente puedeb estar presentes como una
mezcla y asociadas con otras sﬁstancias nutricionales. En
particular, las fibras se pueden usér para las composiciones
de la invencidén como sigue: en Ll caso de lignina, como tal
en la forma polidispersa o como ;salvado de trigo; en el caso
de celulosa, como tal o como un 'extracto de soya; en el caso
de inulina, es preferible la inulina de cadena larga, con un
grado de polimerizacidén de 10-65 y una longitud promedio de
cadena de 25, como tal o como un extracto de alcachofa,
extracto de achicoria o polvo deiraiz de diente de ledn.

Las fibras presentes én las composiciones orales,
objeto de la presente invencién, se consideran de cualquier
manera aditamentos a la dieta, pero independiente de la
ingestidén total de fibra dietéti?a.

Las composiciones de %acuerdo a la invencién han
mostrado propiedades bioldégicas inesperadas, puesto que estas
composiciones, caracterizadas sustancialmente por la
asociacién de al menos un fitoestrégeno, selectivamente

agonista al receptor-beta de estrbdgenos (ERB), o mezclas del

mismo y al menos una fibra dietética insoluble seleccionada

de fibras que tienen una naturaleza polisacaridica sin
\

almidén o mezclas de las misﬁas, probé tener un efecto

20
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sinérgico en los parametros usados para la validacién
experimental necesaria de su utilidad.

En realidad, 1la fib;a dietética insoluble (en
particular, lignina) probd sér activa en mantener la
expresién proteica de ER(, evidincia desconocida a la fecha,
y probdé ser sinérgica con el fitoestrégeno, silimarina, al
mantener de manera significativ; bajo parémetros de control
que son marcadores de la proliferacién y progreso
neopléastico, tal como por el eiemplo el volumen y grado de

|
displasia de pdélipos adenomatosoé.

Ademds de que se han visto efectos sinérgicos,
similares, inesperados entre lo; fitoestrb6genos y las fibras
en otros parémetros biolbgicos pertinentes, tal como 1la
restauracién de una actividad pro-apoptética en la mucosa
adenomatosa y de manera aln mas interesante en la mucosa no
adenomatosa, a nivel comparable con aquellos observados en la
mucosa intestinal saludable. Ja relacién desequilibrada de
proliferacién/apoptosis, observaLa en la mucosa intestinal no

|
adenomatosa de ratones APC M?in’+ alimentados c¢on dieta
estandar, un modelo experimental validado para valorar tanto
los mecanismos patobioldégicos asi como la eficiencia de
intervenciones farmacéuticas y/o%nutracéuticas de pertinencia
clinica humana, puede explicar | la recurrencia clinicamente

|
|
documentada de los pdlipos en pacientes introducidos al

programa de colonoscopia de examen, debido a la deteccién

2
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|
anterior de los pdbélipos y a 1la bolipectomia, considerado como

un riesgo incrementado del progreso y desarrollo de CRC.

Los resultados obtenidos, mencionados anteriormente
soportan en resumen, ampliamente, el uso contemplado de las
composiciones, objeto de la; presente invencién. En
particular, en mamiferos, humanos o no humanos, una
composicién para administracién oral de acuerdo a 1la
invencién puede inducir la expresidén del receptor-beta de
estrbogenos directamente en la mucosa intestinal, cuando este

receptor estd pobremente expresado o ausente debido a la

|

presencia de lesiones pre-cancerosas en la mucosa del colon,
|

debido a una mutacién del supresor tumoral del APC, tal como

por (FAP) familiar y adenopoliposis esporadica.
i

. .
Ademés, las comp051c1?nes orales de acuerdo a la

presente invencién pueden ser un sistema util para

seleccionar preferentemente com¢ objetivo la administracién

de los fitoestrédgenos al area intestinal afectada del
desarrollo de pélipos, que es esta &rea el intestino delgado

en el modelo experimental de ra@én y en el colon en humanos,

|
donde se digieren parcialmente 'las fibras insolubles. Las

fibras insolubles contenidas en las composiciones de acuerdo

a la presente invencién, y en pa#ticular lignina, actuan como

un escudo en el tracto gastrointestinal superior, donde de

otro modo de absorben de . manera preferencial los

fitoestrbégenos. Ademés, este ’efecto protector permite un

92
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|
contacto prolongado de los fitoestrbégenos comprendidos en las

composiciones de acuerdo a est@ invencién sobre la mnmucosa

intestinal y sobre los colonocitos. Como una prueba del

concepto, en tanto que la fibra!insoluble, y particularmente

la lignina, fue inefectiva per se al contraatacar la

|

neoplasia intestinal, como se valora por el numero de pdlipos
desarrollados y su volumen, las komposiciones de acuerdo a la
invencién, y en particular, la cpmbinacién de silimarina a la
dosis efectiva mas baja con liggina, determiné una reduccién
maxima en el numero y volumen deilos pblipos, comparable a la

obtenida al adicionar la dieta esté&ndar con silimarina a la

|
dosis efectiva mas alta. |

Las composiciones de acuerdo a la invencién, por lo
|

I
tanto, se pueden emplear de 'manera util, ya sea como

productos farmacéuticos o} cho nutracéuticos, en el

tratamiento de pacientes afectados por adenomas de colon,
. L] i z 0
diagnosticados a través de examen colonoscdépico, con la

finalidad de reducir el numero y volumen de los pélipos, de
|

, . \ .
impedir su progreso a adenomas avanzados, y posiblemente, a

adenocarcinoma. Las composicion%s de acuerdo a la invencién

también se pueden emplear para impedir o reducir el
21z | . )

desarrollo de nuevos pdlipos y para impedir su progreso a una

forma avanzada, y posiblemente aiadenocarcinoma, en pacientes

con polipectomia, reclutados éctualmente al programa de

colonoscopia de examen, en el periodo entre las colonoscopias

|
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\

programadas de examen. :
|
|

Las composiciones para administracién oral de 1la

|
presente invencidén pueden estar tanto en forma liquida como

sélida. Independientemente delltipo de fitoestrdégenos usados
y de la forma de los mismos (es‘decir, en forma purificada o
como extractos), las composici&nes, los fitoestrégenos y las
mezclas de los mismos esté&n comprendidos de 0.1 % a 10 % en peso,
de manera m&s preferente de 0.5 % a 5 %, y de manera més
preferente de 1 § a 2 §%.

En realidad, cuando el:fitoestrégeno es silimarina,
estas composiciones orales so6lidas y liquidas comprenden de
manera preferente de 0.1 % a iO & en peso, de manera mé&s
preferente de 0.5 $ a 5 &, y de!manera mads preferente de 1 %
a 2 % de silimarina, independigntemente del extracto usado
del mismo. i

En el caso del uso de genisteina como el
fitoestrbgeno, las composiciones s6lidas y liquidas de 1la
presente invencién comprenden de‘manera preferente de 0.1 % a
10 % en peso, de manera mas preferente de 0.5 % a 5 &, y de
manera mas preferente de 1 % a 2 % de genisteina,

independientemente del extracto usado.

|
Las composiciones sblidas y liquidas, objeto de la

presente invencibn, comprenden dg manera preferente de 0.1 %
a 10 % en peso, de manera més préferente de 0.5 $ a 5 &, y de
manera mas preferente de 1 i% a 2 % de cumestrol,
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independientemente del extracto Lsado.

Las composiciones sél%das y liquidas, objeto de la
presente invencidén, comprenden de manera preferente de 0.1 %
a 10 % en peso, de manera mas pﬂeferente de 0.5 % a 5 %, y de
manera mas preferente de 1 % a 2 % de fitoestrdbgenos
mezclados, independientemente deh extracto usado.

Con referencia al componente de fibra insoluble,
las composiciones sbélidas de la Eresente invencién comprenden
de manera preferente de 1 % a 30 % en peso, de manera més
preferente de 5 § a 25 %, y de Lanera més preferente de 10 %
a 20 % de la fibra dietética indigerible, independientemente
del tipo de extracto usado (es décir, purificado o como tal).

Las composiciones liquidas de la presente

invencién, comprenden de manera preferente de 1 % a 20 %, de

manera mas preferente de 2 %| a 15 %, y de manera més

‘preferente de 5 % a 10 % de fibra dietética indigerible e

insoluble, independientemente del tipo de extracto usado (es
decir, purificado o como tal). ‘

Las composiciones so6lidas pueden estar en la forma
de polvo, polvo efervescente oi tabletas masticables. Las
formas de polvo pueden ser a su vez en bases de multiples
dosis (botellas, recipientes, ijarras) y de dosis Unica
(sobrecitos). Las formas liquiqas pueden estar en la forma

|

. . | . .
de jarabes, soluciones, suspensiones, o dispersiones acuosas.

En estas formulaciones, las composiciones pueden comprender

|

25
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adicionalmente excipiente, idiluyentes, conservadores,
sabores, agentes espumantes, |agentes correctores de pH,
farmacéuticos o de grado alimenﬂicio, etc., dependiendo de 1la
forma elegida, adecuada para la administracién oral.

Ademéas, las composiciénes de la presente invencién

|
pueden comprender ademas probidticos, tal como por ejemplo

lactobacilos y/o bifidobactirias, tanto vivos como
tindalizados, con el propbésito de contribuir a la
normalizacién de la microflora intestinal y a la fermentacién
intestinal de la fibra, efectosique se conoce que contribuyen
a la formacién de un microambiente saludable en este distrito
anatémico. Se adicional probidticos como adyuvantes para
mantener o equilibrar la fisiolo?ia intestinal y para ayudar a
metabolizar la fibra indigerible e‘insoluble.

Las composiciones de acuerdo a la presente
invencién se muestran en los ejemplos 1-10 de trabajo. Los
ejemplos 1-7 de trabajo se refigren a formulaciones sélidas,

y los ejemplos 8-10 de trabajoia formulaciones liquidas. A

menos que se especifique de otlo modo, las proporciones de

los componentes gque comprenden las composiciones en 1los

ejemplos de trabajo representan los porcentajes en peso de

los componentes respectivos con| relacidén al producto final.

Los siguientes ejemplos describen y demuestran adicionalmente
las modalidades dentro del alcance de la presente invencién.

Los ejemplos se dan sbélo para el propbésito de ilustracidn, y

26
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no se propone que limiten el alcance de

la presente

invencién, debido a que son iposibles variaciones de

la

presente invencién sin apartarse del espiritu y alcance de la

invencidn.

Formulaciones Sé6lidas

Ejemplo 1.~ Polvo Efervescente

Componente E % cantidad
Extracto seco de cardo lechero, silimari%a al 70 % por HPIC | 2.00

Que corresponde a silimarina 1.40
Lignina 20.00
Maltodextrinas 70.90
Citrato de sodio 4,50
Citrato de potasio 0.50
Acido citrico 1.00
Diéxido de silicio 0.10
Saborizante 1.00
Ejemplo 2.- Polvo efervescente

' Componente % cantidad
Extracto seco de cardo lechero, silimarina al 70 % por HPFIC | 2.00

Que corresponde a silimarina 1.40
‘Eibra de oligosacarido (inulina) 20.00
Maltodextrinas j 70.90
Citrato de sodio ‘ 4.50
Citrato de potasio 0.50
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Componente | % cantidad
Acido citrico , 1.00
Diéxido de silicio i 0.10
Saborizante 1.00
Ejemplo 3.~ Polvo efervescente

' Componente % cantidad
 Extracto seco de cardo lechero, sili?arina al|2.00

70 % por HPLC |

Que corresponde a silimarina 1.40

Lignina o lignina de cadena larga 20.00

Lactobacillus Acidophilus, Tindalizados

Equivalente a 10 MLD

Maltodextrinas ; 71.90
Bicarbonato de sodio ! 2.60
Acido tartarico 1.40
Didxido de silicio | 0.10
Saborizante 2.00
Ejemplo 4.- Polvo dispersable en| agua
Componente % cantidad
Silimarina 1.40
Polvo de raiz de diente de ledn | 35.00
Maltodextrinas i 61.50
Diéxido de silicic i 0.10

|




5
o
10
15

j.'; 20

25

1
| Componente | % cantidad
Saborizante 1 2.00
|
|
Ejemplo 5.- Polvo efervescente |
Componente ? % cantidad
Extracto seco de cardo lechero, siliﬁarina al 1.00
70 $ por HPLC !
Que corresponde a silimarina ! 0.70
Genisteina 2 0.70
Fibra dietética u oligosacaridica (Inulina) 20.00
Maltodextrinas 2 70.90
Citrato de sodio | 4,50
Citrato de potasio i 0.50
Acido citrico a 1.00
Didxido de silicio | 0.10
Saborizante t 1,00
|
Ejemplo 6.~ Polvo efervescente
| \
Componente ‘ % cantidad
Extracto seco de AlfaAlfa, 'cumestrol | 7.00
al 10 % por HPLC :
.Que corresponde a cumestrol 0.70
Salvado de trigo i 30.00

2
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|
Conmponente % cantidad
Maltodextrinas 55.90
‘Citrato de sodio ? 4,50
Citrato de potasio ‘ 0.50
5 Acido citrico | 1.00
Diéxido de silicio | 0.10
Saborizante | 1.00
|
Ejemplo 7.- Polvo dispersable en agua
10 i
Conmponente | % cantidad
i
Silimarina | 0.70
Genisteina 0.70
Polvo de raiz de diente|de ledn| 35.00
15 Maltodextrinas | 61.50
Didxido de silicio i 0.10
|
Formulaciones ligquidas |
Ejemplo 8.~ Jarabe |
20

Componentes Gramos
Silimarina 0.90
Lignina, celulosa o inulina 10.00

25

30
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Cantidad en 100 ml

i

Componentes Gramos
‘Sorbato de potasio 0.1d
Acido ascédrbico 0.502
Acido citrico, anhidro 0.05;
Fructosa 35.06
Saborizante 0.35,
Agua C.S E
Ejemplo 9.- Jarabe a
Cantidad en 100 ml
Componentes Gramés
Silimarina 0.45?
Genisteina 0.45%
Lignina, celulosa o inulina 10.001
Sorbato de potasio 0.10 1
Acido ascérbico 0.50 |
Acido citrico, anhidro 0.05 |
Fructosa 35.00ﬁ
Saborizante 0.35
Agua C.S.

31
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Ejemplo 10.- Jarabe

Cantidad en 100 ml

Componentes

Gramos
Extracto seco de cardo lechero, silimérina 1.38
al 70 % por HPLC
Que corresponde a silimarina 0.90
Polvo de raiz de diente de lebn 20.00
Sorbato de potasio k 0.10
Benzoato de sodio 1 1.0
Acido ascérbico 1 0.5
BAcido citrico 1 0.15
Sorbitol i 20.00
Sacarina 0.013
Saborizante 0.20
Agua purificada 1 C.S.

Parte Experimental

El ratdén transgénico C57BL/6J APC Min/+ es un

excelente modelo animal para FAP, débido a que el gen mutado

de APC es homélogo al humano. AUn en la forma mas comun

CRC, 1llamada esporadica, 85 % dei los casos muestran

nmutacién somética del gen supresor de tumor de APC.

tanto, el modelo de animal transgénico mutado en APC

de

la

lo

se
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reconoce como el mas significativo para el estudio de 1los

|

mecanismos patogenéticos que ' caracterizan la poliposis

|
adenomatosa en el colon, taﬂto en FAP como en forma

esporéadica, y se considera un modelo animal validado para el
establecimiento de intervehciones nutricionales y
farmacolédgicas que tienen co%o finalidad controlar el
desarrollo de adenomas y de preYenir su progreso a CRC (Levy
DB et al. Inactivation of both APC alleles in human and mouse
|
tumors. Cancer Res 1994, 54: 5953-5958; pPaulsen JE et al.
Qualitative and quantitative re%ationship between dysplastic
aberrant crypt foci and tumorigenesis in the Min/+ mouse
colon). Por esta razébn, en‘ el establecimiento de las
formulaciones orales, objeto deila presente invencién, y en
la evaluacién de su seguridad § eficiencia, los inventores

|
han hecho uso del modelo de ratén transgénico C57BL/6J APC

Min/+, mencionado anteriormente. Mas adelante se describen

‘
los datos que muestran el efect? en los ratones transgénicos
C57BL/6J APC Min/+, alimentadosl‘ de manera oral con dietas
adicionadas con silimarina, que]contienen fibras solubles e
insolubles en diferentes propoﬁciones con el propdsito de
resaltar las propiedades diﬁerenciativas de la fibra
insoluble e indigerible. !

Las tres dietas bajoi examen, formuladas con 1la
finalidad de imitar un régimen dietético de alto contenido

|

graso, se muestran como sigue:

33
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- Dieta 5K20 [Mucedola Srl, Settimo Milanese (MI)],
que contiene 4.50 % de fibra itotal, compuesta de fibras
solubles e insolubles; j

- Dieta purificada qde contiene 6.24 % de fibra
insoluble, constituida por lignina;

- Dieta purificada qde contiene 6.24 % de fibra
soluble, constituida por céscaraide Plantago ovata.

Se adiciondé a cada ldiefa silimarina hasta 200
mg/kg. Las dietas se adminiﬁtraron oralmente durante 10
semanas a 114 ratones trangénicbs C57BL/6J APC Min/+ de 5-6
semanas de edad. Estos ratoneﬂ tienen una mutacidén del gen
de APC, y estén propensas a desérrollar poliposis adenomatosa
de colon. EIl objetivo del estuqio fue verificar la capacidad
de la composicidén, de acuerdo ?a la presente invencidén, en
reducir de manera significativaiel desarrollo de pblipos y en
prevenir su progreso a formas severamente displéasticas,
marcadores de transformaciébn nedpléstica, en un modelo animal
reconocido como comparable a la!situacién patolédgica humana.
Se ha realizado el anélisis! estadistico por medio del
An&dlisis unidireccional de wvarianza y las pruebas t de
Student, considerando una ip <0.05 estadisticamente
significativa.

Los animales se diviéieron en 14 grupos, como se

reporta en la Tabla 1. Cada tratamiento oral durdé 10

|
semanas. El esquema de tratamiento se disefi®é para resaltar

3¢
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los efectos del tipo de fibra, asociado o no con cantidades
crecientes de silimarina. Com0|un control positivo, se usd
un grupo de ratones transgénicos alimentados con dieta
estadndar (5K20, Mucedola) e implantados subcutineamente con
un granulo que contiene 1.5 mg d% 17Bf-estradiolo (estrégeno).
Tabla 1. Numero de animales por:grupo (sil = silimarina, ppm

= partes por millén)

Dieta bieta con céascara | Dieta con
estandar de Plantago ovata lignina

'+ sil 0 ppm 15 10 10

+ sil 10 ppm 6 é 6

+ sil 50 ppm 6 § 6

+ sil 200 ppm 15 6 6

+ sil 600 ppm 7 |

+ estrbégeno 9 }

(s.c., control)

No se reportéd diferenéia en la ingestiébn dietética

diaria (aproximadamente 3 % 0.1ig/dia) entre los animales en

los diferentes grupos. Durante!el periodo de tratamiento, la

|

proporcién de mortalidad fue baja en los grupos alimentados
con dieta estandar o dieta adi¢ionada con las composiciones

descritas en esta solicitud de ﬁatente (7.1 %), en tanto que

en los grupos alimentados con dieta adicionada con céascara de

Plantago ovata la mortalidad fue muy alta (>50 %).
|

|
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La Tabla 2 enlista ;las medias y desviaciones
estéandar del peso de los animaleg de los diferentes grupos de
dieta, en el momento del sacrificio. En la admisién a la

jaula del animal su peso promedio fue 19 % 1.2 g.

Tabla 2. Media y desviacién esténdar de pesos corporales en

el momento del sacrificio

Dieta|estandar | Dieta con lignina
+ sil O ppm 22.0 +3.8¢g 25.0+ 1.9 ¢
+ sil 10 ppm 26.0 L 1.9¢g 25.2+ 2.3 g
+ sil 50 ppm 2.6 £ 3.39g [26.9%2.1g
+ sil 200 ppm 23.5 £ 2.6 g 27.9+ 1.7 g
+ sil 600 ppm. 24.3 i 2.4 g -
+ estrégeno (s.c., control) |24.9 ? 2.8 g

De manera diferente de 1os grupos animales alimentados
con dieta que contiene fibra soluble de cascara de P. ovata, en
los cuales se observé una mayor proporcién de mortalidad vy
ninguna reduccién en los nﬁmeroside los pélipos, la asociacién
de silimarina y lignina, que consFituye una de las composiciones
de acuerdo a 1la presente invendién, probé ser segura y bien
tolerada, y dio por resultado u? mantenimiento bajo altamente
efectivo del nimero, volumen y e% grado de displasia de pblipos
adenomatosos en el modelo de ra&én transgénico C57BL/6J - APC
Min/+. Ademas, la fibra insoluble dietética (en este caso

| .. .
lignina) prob6é ser activa al mantener la expresién proteica de
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|
ERB, evidencia desconocida a la fécha, y probbé ser sinérgica con

silimarina al mantener significativamente bajo control los

parametros que son marcadores dé la proliferacién y progreso

neopléstico, tal como por ejemplo, el volumen y grado de
displasia de los pdlipos adenomato%os.

Después de 10 semanas de tratamiento, los animales
recibieron una inyeccién intréperitoneal de 0.75 mg de
bromodesoxiuridina (BrdU), equivalente a 30 mg/kg, para
verificar la migracién de células de la mucosa intestinal a lo
largo del eje velloso (desde el leiculo en el fondo a la punta
luminal). Este paradmetro permite verificar 1la fisiologia
exfoliativa normal de la mucosa intestinal, a través de lo
cual la mucosa se mantiene compuesta por si misma de células
saludables y vitales.

Para este fin, los aniﬁales se sacrificaron 24, 48 y

1

72 horas después de la inyeccidén.] Se tomaron intestino delgado

y c¢olon de cada animal sacrificado. El intestino delgado se
divididé en tres secciones: préxima, media y distante. El1 tracto
proximo se divididé adicionalmente en dos porciones que se
rasparon de manera subsiguiente. | Uno de los dos se sumergid en
ARNlater™ y se almacené a V—ZO?C y el otro se almacend en
nitrégeno liquido. Las dos muestras se usaron para PCR de
tiempo real y analisis Westerni Blot, respectivamente. Los

tractos medio y distante, conjuntamente con el colon, se usaron

para andlisis histolédégico. Degpués de un tratamiento pro-
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fijativo de 3 horas con formol, los tractos intestinales bajo
examen se observaron bajo un este#eomicroscopio STM1, aumento de
3x. Dos observadores que no sabﬁan nada midieron el numero y
tamafio de los pbélipos. ;

i
La Tabla 3 lista la media y desviacién esténdar (SD)
del numero de pdlipos observados en los animales alimentados con
las diferentes dietas. Se ha percibido que 1la silimarina
adicionada a 200 ppm a ‘la dieta  estandar reduce
significativamente el numero de ios pbélipos (p = 0.005), a un
nivel comparable con la reduccién observada en los ratones
transgénicos del grupo de controlj tratados de manera subcutéanea
con estradiol. La lignina sola eé inefectiva en este parametro,
pero la asociacién de 1lignina y silimarina, objeto de 1la
presente invencién, reduce de man%ra significativa el nimero de
pdélipos, a una dosis de silimariﬂa (50 ppm) cuatro veces menor
que aquella requerida para obtener los mismos resultados con

dieta esténdar (200 ppm).

Tabla 3. Numero de pélipos} intestinales en animales

alimentados con diferentes dietas

i
Dieta esténdar Dieta!con Plantago | Dieta con lignina

+ 5il O ppm 54.8 = 20.2 43.6 £ 9.5 46.8 + 14.0

+ sil 10 ppm | 44.0 * 21.8 45.4 # 23.8 43.8 + 19.0
|

+ sil 50 ppm | 55.4 + 26.2 51.5 & 20.5 34.0 £ 10.7*

28
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Dieta esténdar Dieta!con Plantago | Dieta con lignina

+ sil 200 ppm | 37.2 + 9.0% 50.0 + 4.7 48.5 £ 2.5

+ sil 600 ppm | 52.6 * 24.6 |

\
Estrégeno 32.33 £ 12.06* | ‘

{control)

|

La Tabla 4 1lista ei contenido de silimarina
(expresado como ug/g de silibinina en el tejido,
determinado por HPLC) en el tracto duodenal, donde se sabe
que se absorbe de manera preferencial la silimarina, y en
el ileo después de siete dias Ee alimentar con 200 ppm de
silimarina, © una composiciéni que contiene 200 ppm de
silimarina y una fibra polisacérido sin almidén (lignina)
como un aditamento a la dieta ésténdar de ratones C57BL/6J

(n = 6). La asociacién de silimarina y fibra insoluble

provocd un transporte preferen%ial del fitoestrdégeno en la

regién ileal, el A&rea intesﬁinal donde se desarrollan
tipicamente los pdlipos en el }atén transgénico. Ademés,
se conoce que esta condicién imita el desarrollo de
adenopoliposis en el colon hgmano. Por lo tanto, las
composiciones objeto de la pr%sente invencién'pueden sexr
un sistema efectivo para el tratamiento tépico del &rea

|
afectada por formaciones adenomatosas.

|
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Tabla 4. Media y desviacidén estédndar de concentracidn

en tejido de silimarina en iﬂtestino de ratén

| 'Duodeno fleo
i (ug/qg) (ng/qg)
Silimarina 200 ppm, 7 dias | 6.54 t 2.34 |2.84 *
2.03
Silimarina 200 ppm +12.47 £ 2.38 [3.13 +
lignina, 7 dias : 2.71

La Tabla 5 listai la media y desviacién
estédndar (SD) del volumen de pdlipos intestinales.
Asumiendo la forma de los péiipos como una esfera, al
medir su diadmetro fue posible calcular su volumen,
expresado en mm>, De manera sorprendente, la lignina
sola es capaz de reducir el Wolumen de los pbéblipos (p
= 0.0001). La asociacibn Ae silimarina con lignina
es capaz de reducir de manera significativa el
volumen de los pdélipos (p = 0.0001). Ademéas, la
asociacidén es sinérgica para los dos componentes,
como sSe sugiere por el hecﬁo que el uso de menores

dosis de fitoestrbdgeno, se

|
|
| N
| observa el mismo efecto
|

como para las mayores '@ dosis del componente
individual. De manera sobresaliente, el estradiol

probd ser inefectivo en esﬁe parémetro, demostrando
|

|
que la composicidén, objeto de 1la presente invencidn,
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que contiene un fitoestrdédgeno selectivamente agonista

a ERB, es efectivo en este parémetro.

Tabla 5. Comparacién de volumen| de pélipos (mm> + SD) en el

animal alimentado con diferentes| dietas

Dieta est@ndar Dieta con lignina
+ 511 O ppm 242.1 * 1&5.1 92.3 * 61.9%
+ sil 10 ppm 145.0 + 100.6 |121.0 % 72.6
+ sil 50 ppm 156.4 + 60.3 |99.00 % 53.13%
+ sil 200 ppm 120.2 + 69.0% |138.0 * 63.3
+ sil 600 ppm 162.07 £ 89.35
Estrbégeno (control) | 141.78 + 79.1

Las preparaciones histolbgicas de las secciones de

intestino elegidas al azar de aada animal de los diferentes

grupos de tratamiento, se obseryaron por un patbdélogo que no

sabia nada del tema, quien gradué la displasia de las

|

formaciones adenomatosas presentes como menor, media o
|

|

severa. En 1los animales tratados con estradiol, 70 %

|

versus 21.4 % en animales alfmentados con dieta estandar

mostraron pblipos con displasia clasificable como severa,
adicionada con 200 ppm de silimarina, 30 % en animales
alimentados con dieta con lignina, y 20 % en animales
alimentados con dieta con lignina adicionada con 50 ppm de

silimarina.
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La Tabla 6 lista los gesultados con respecto a HLC
(célula marcada més alta) en lo? grupos experimentales. Los
datos muestran que la proporciéﬁ de migracién celular, y en
consecuencia la proporcién de eéfoliacién de los enterocitos
en el lumen intestinal, se increpenta de manera significativa
en el grupo tratado con lignin% y silimarina (atn a bajas

dosis).

Tabla 6.~ Porcentaje de migracﬁén de colonocitos desde el

foliculo en el &pice del vello. en animales transgénicos de
|

los diferentes grupos

Migracién de 24 horas (%)
Dieta esténdar 28 + 2.6
+ estrégeno 47.3 £ 10,5
+ sil 200 ppm 4%.6 + 7.0%*
+ lignina 35 £ 13.8
+ (Lignina + sil 50 ppm) 44,4 + 11.8*

Con respecto al mécanismo de accién de 1la
asociacibén de silimarina y lignina, los datos demuestran por
primera vez una potenciacidén de la expresiédn de ERB en la
mucosa intestinal. En la Figuri 1 se muestran los resultados
de RT-PCR. Los niveles de exp&esién de ARN mensajero para

ERB y ERa se reportan como relacién promedio entre la

densidad 6ptica del mensajero para cada receptor y aquella

{

del ARNr 18S, con relacién! a p-actina, wuna proteina

estructural gque estd sin modificar en las condiciones
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experimentales del estudio. !

|, A e .
Los resultados muestran un incremento significativo

de ARNm de ERP para el grupo de 290 ppm de silimarina (p

0.03), con respecto al grupo alimeniado con dieta estéandar.

De manera sorprendente, ;os inventores demostraron
|
por primera vez que el ARNm de Eﬁa se disminuye de manera

significativa en el grupo tratado éon la fibra insoluble (p =
|

0.04); la reduccidn es més pronunciada en el grupo alimentado

|
con una composiciédn que contiene | la asociacién silimarina-
|

lignina (p = 0.04). De la comparhcién con el grupo tratado
!

subcuténeamente con estrégeno (activo tanto en ERB como en
|

|
ERa), los datos confirman a 1la silimarina como ligando

selectivo a ERBP y demuestran que }a asociacién de silimarina

|
(aun a bajas dosis) y lignina, esta ultima sorprendentemente

activa en reducir la expresién.lhe ERxX gue se conoce dque
i
ejerce propiedades proliferativaS4 facilita adicionalmente en

. . . !
re-establecimiento de una relacién entre los dos receptores
|

de estrégenos a favor de la acFividad anti-proliferativa,

|
como se muestra en la Figura 2 y, se demuestra por los datos
|

en las Tablas 3-6. !

La Figura 3 muestra' el nivel de expresién
|

intestinal de los receptores de éstrégenos, como la relacién
|
entre las proteinas de ERP y ERa, determinado wusando el

método de andlisis Western Blot. | En comparacién al grupo de
|

animales alimentados con sélo di#ta estandar, se observé el

Y3
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incremento de ERB como una p;oteina en comparacién a la
proteina de ERo, y este incremen%o es mads marcado en el grupo
tratado subcutéaneamente con 1WB—estradiol, confirmando de
este modo el papel protector, ﬁue se tiene como hipbtesis
para los estrbdgenos; en el gqupo tratado con silimarina,
confirmando de este modo  sus propiedades como un
fitoestrégeno selectivo a ERB; & de manera sorprendente, en
ambos grupos tratados con lignina y con lignina + silimarina,
aun a bajas dosis.

Se llevaron a cabo eﬁperimentos adicionales a fin
de proporcionar evidencia de: A) actividades apoptéticas vy
proliferativas alteradas atn en‘la mucosa no adenomatosa de
animales APC Min/+, en comparacién con mucosa intestinal
C57BL/6J tipo silvestre (WT), no mutada de APC (considerada
como normal y saludable), que son ambos grupos animales
alimentados con dieta esténdak; B) la capacidad de las
composiciones orales, objeto dq la presente invencibén, para
restaurar la expresidén de ERB,}la actividad proliferativa vy
apoptdética en ratones APC Min/+, a los niveles comparables a
los observados en la mucosa normal de animales WT alimentados
con dieta normal. Por 1lo tanéo, estas evidencias soportan
adicionalmente el uso de estas composiciones orales como un
adjunto util al programa dei colonoscopia de examen en

pacientes anteriormente polipectomizados, en riesgo

incrementado de desarrollar nuevos pélipos (recurrencia).

W
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Las Figuras 4A-4B muestran la relacidén entre los ARNm de ERf

y ERx y el nivel de expresién dg ambos receptores como una
|

proteina, sobre la mucosa no adenomatosa de WT y de control

APC Min/+ alimentados con diéta normal, o APC Min/+
\

alimentados con diferentes dietas. Las Figuras 5A-5D

. \
demuestran que: i) la mucosa no adenomatosa de ratones APC
|

Min/+ alimentados con la dieta normal ha perdido control pro-

apoptbética en la proliferacién célular en comparacién a los
_ 1
ratones WT alimentado con la diqta normal, como se detecta

por marcadores de apoptosis, tal como el niumero reducido de

células positivas en el ensayo‘ TUNEL y expresién de la

proteina capsasa 3 escindida, iij las composiciones orales,
objeto de la presente invencién, Fon referencia particular a
la asociacién de silimarina y lignina, para restaurar el
control apoptdético en 1la proliﬁeracién celular a niveles

similares a aquellos observadosi en la mucosa intestinal

saludable, normal de ratones WT.

45
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REIVINDICACIONES

1. Composicién, caractérizada porque comprende al

menos un fitoestrégeno o una mezcla de fitoestrbgenos

selectivamente agonistas al recegtor—beta de estrégenos y al
menos una fibra insoluble e inaigerible, o mezclas de la
misma, seleccionadas del grupo q#e consiste de polisacaridos
sin almidén  para tratamientq tépico profilactico o

terapéutico de condiciones patolégicas de la mucosa
intestinal, seleccionadas del i grupo que consiste de
adenopoliposis y su progreso | a adenomas avanzados vy
adenocarcinoma por administrécién!oral.
2, Composicién de confo#midad con la reivindicacién
.

1, caracterizada porque los |fitoestrégenos, en forma

o i .
purificada o como extractos, se seleccionan del grupo que
|
consiste de silimarina, silibinina, iso-silibinina,
|

silidianina, silicristina, genisteina, resveratrol, cumestrol

y mezclas de los mismos. |

|
3. Composicién de conformidad con la reivindicacién

1, caracterizada porque el fitoestrdégeno es el extracto del

cardo lechero, silimarina, que |consiste de la mezcla de

\

silimarina, silibinina, iso~silibinina, silidianina,
|

silicristina.

4. Composiciébn de confogmidad con la reivindicacién

|

1, caracterizada porque las fibraq

insolubles e indigeribles,
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|
|
en forma purificada o como extracto, se seleccionan del grupo

|
que consiste de lignina, celulosa, inulina, inulina de cadena

larga y mezclas de los mismos.

5. Composicién de | conformidad con las
|

reivindicaciones 2-4, caracterizada porque el fitoestrégeno
|
es silimarina y la fibra insolublg e indigerible es lignina.

6. Composicidén de' conformidad con las
\

reivindicaciones 1-5, caracterizada porque los fitoestrégenos

|
estédn en un intervalo comprendido de 0.1 a 10 % del peso

total de la composiciédn. |

7. Composicién de conformidad con la reivindicacién
|
6, caracterizada porque los fitoestrbgenos estédn en un

|
intervalo comprendido de 0.5 a ‘5 % del peso total de 1la

|
\
8. Composicién de conformidad con la reivindicacién

|
6, caracterizada porque los fitoestrdégenos estédn en un

composicidn.

intervalo comprendido de 1 a 2: % del peso total de la

composicién. \
i
9. Composicién de | conformidad con las

e s . | .
reivindicaciones 1-5, caracterﬁzada porque 1las fibras

insolubles e indigeribles estdn en un intervalo comprendido
\
de 1 a 30 ¢ del peso total de la composiciédn.

\
10. Composicibn de . conformidad con la

reivindicacién 9, caracterizada porque las fibras est&n en un
|

intervalo comprendido de 5 a 25 % éen formulaciones sélidas.
i
\
|

Yt
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11. Composicién dé conformidad con la

« ! .
reivindicacién 9, caracterizada porque las fibras estédn en un

|
intervalo comprendido de 10 a 20 % en formas sélidas.

12. Composicidn dé conformidad con la

|
reivindicacién 9, caracterizada porque las fibras estan en un
intervalo comprendido de 2 a 15 %Ien formas liquidas.

13. Composicibn d; conformidad con la
reivindicacién 9, caracterizada pérque las fibras estan en un
intervalo comprendido de 5 a 10 %Xen formas liquidas.

14. Composicién de coﬂformidad con cualquiera de

las reivindicaciones 1-13 anteriores, caracterizada porque se
i

adicionan adicionalmente probibéticos, vivos o tindalizados.

15. Composicidén de conformidad con cualquiera de

las reivindicaciones 1-14, caracterizada porque estd en
i

combinacién con excipientes y/o diluyentes farmacéuticamente

aceptables, adecuados para formas sbélidas seleccionados del

grupo que consiste de polvos, polvos efervescentes, tabletas

masticables y tabletas. 4
|

16. Composicidédn de conformidad con cualquiera de
|

las reivindicaciones 1-14, caracterizada porque esta en
|

combinacién con excipientes y/o !diluyentes aceptables del
grado alimenticio, adecuados i para formas s6lidas
seleccionadas del grupo que co?siste de polvos, polvos
efervescentes, tabletas masticable$ y tabletas.

17. Composicidén de conﬁormidad con cualguiera de
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las reivindicaciones 1-14, ca%acterizada porque estéd en
combinacién con excipientes y/o @iluyentes farmacéuticamente
aceptables, adecuados para forma% liquidas seleccionados del

. . I . .
grupo que consiste de jarabes,‘ soluciones, suspensiones y

dispersiones acuosas.

|
18. Composicién de conformidad con cualquiera de

las reivindicaciones 1-14, cargcterizada porque estd en

i

combinacién con excipientes y/o diluyentes aceptables de
i

grado alimenticio, adecuados, para formas liquidas
i

seleccionados del grupo que consiste de jarabes, soluciones,

1
suspensiones y dispersiones acuosas.

19. Uso de las composﬁciones de conformidad con
i
cualquiera de las reivindicaciones anteriores para el
|
tratamiento tépico profilactico o terapéutico de condiciones
|
patolégicas de la mucosa intestidal, seleccionadas del grupo
que consiste de adenopoliposis :y sSu progreso a adenomas
|
avanzados y adenocarcinoma por administracién oral.
|
|

¢9
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RESUMEN DE LA{INVENCIéN

\
Se describen composiciones orales que comprenden

una asociacién de uno o de un%. mezcla de fitoestrdgenos,
selectivos para el receptor—bet% de estrégenos, con fibras
dietéticas. Las composiciones de los mismos se pueden usar de
manera ventajosa para el tfatamiento profiléctico y
terapéutico en mamiferos, incluygndo humanos, de condiciones
de salud caracterizadas por unialto riesgo de comienzo y
recurrencia de adenomas intestinaﬁes (adenopoliposis coli), vy
|
del progreso de los adenomas hac}a carcinoma colorrectal. En
la presencia de lesiones pre-cancerosas en el colon,
caracterizadas por mutaciones deH supresor de tumor de APC y
definidas como pblipos o adenoma§, las composiciones orales
descritas se pueden usar en realidad de manera ventajosa para
reducir el numero y volumen de lo$ pbélipos, y para impedir su
|

progreso a transformacidn neopléastica, reduciendo su grado de

displasia. |
|
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9582PTWO-ca 1/5
PCT PETITORIO

Impreso (Original en Fonna electronica)

0 Para uso de la Oficina receptora Solamente
0-1 Solicitud Internacional No. PCT/EP2009/052038
|
0-2 Fecha de Presentaci6n Internacional ' 20 de Febrero de 2009 (20.02.2009)
0-3 Nombre de la oficina receptora y "Solicitud .
Internacional de PCT ! RO/EP
|
0-4 Forma — PCT/RO/101 PCT Petitorio PCT Online Filing
0-4-1 | Preparado usando Versi6n 3.5.000.203 MT/FOP
20020701/0.20.5.9
0-5 Peticién f
El abajo firmante solicita que la presente ‘
solicitud internacional sea procesada de acuerdo
al Tratado de Cooperacion en Materia de Patentes
0-6 Oficina Receptora (especificada por el Oficina Europea de Patente (EPO) (RO/EP)
solicitante) f
0-7 Referencia de archivo del solicitante o 9582PTWO-ca
mandatario |
I Titulo de la invencién COMPOSICIONES QUE COMPRENDEN
FITOESTROGENOS SELECTIVOS PARA
RECEPTOR BETA DE ESTROGENOS Y
FIBRAS DIETETICAS
II-1 Solicitante y/o Inventor ‘
I-1-1 | Esta persona es: solamente solicitante
II-1-2 | Solicitante para ipara todos los estados excepto US
1I-14 | Nombre (APELLIDO, nombre) CMé&D PHARMA LIMITED
0-1-5 | Direccién: Thames House Portsmouth Road Esher
KT10 9AD SURREY
Italia
-6 Estado de nacionalidad iGB
117 Estado de Residencia .GB
|
-1 Solicitante y/o Inventor 1
I-1-1 | Esta persona es: solicitante e inventor
M-1-2 | Solicitante para Hinicamente US
[I-1-4 | Nombre (APELLIDO, nombre) DI LEO, Alfredo
I11-1-5 | Direccién: | Via Filippo Turati, 1
170043 MONOPOLI
Italia
-6 Estado de nacionalidad IT
n-7 Estado de Residencia ‘IT

|
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9582PTWO-ca 2/5
PCT PETITORIO g
Impreso (Original en Forma electronica)
|
IM-2 | Solicitante y/o Inventor i
III-2-1 | Esta persona es: solicitante e inventor
I11-2-2 | Solicitante para anicamente US
1-2-4 | Nombre (APELLIDO, nombre) BARONE, Michele
I1-2-5 | Direccion: Viale de Laurentis, 23/d
70124 BARI
Ttalia
III-2-6 | Estado de nacionalidad IT
111-2-7 | Estado de Residencia ‘IT
V-1 Agente o representante comun; o direccién para |
correspondencia |
La persona identificada a continuacién se/ha sido | Agente

nombrada al acto en representacion del (los)
solicitante(s) antes de la Autoridad Internacional

Competente como: ‘

IV-1-1 | Nombre (APELLIDO, Nombre) GERVASI, Gemma

IV-1-2 |Direccion: gNOTARBARTOLO & GERVASI Sp.A.
Corso di Porta Vittoria 9
20122 MILAN
Ttalia

IV-1-3 | No. de Teléfono +39 02362161

IV-1-4 | No. de Facsimile i+39 0236216366

1V-1.5 { Correo-e notage@ngpatent it

IV-1-6 | Agente registro No. 100018866

v-2 Agente Adicional(es) 'Agente

IV-2-1 | Nombre (APELLIDO, Nombre) BORSANO, Corrado

IV-2-2 | Direccion: INOTARBARTOLO & GERVASI S.p.A.
'Corso di Porta Vittoria 9
20122 MILAN
Italia

IV-2-3 | No. de Teléfono i+39 02362161

IV-2-4 | No. de Facsimile +39 0236216366

1V-2-5 | Correo-e | notage@ngpatent.it

IV-2-6 | Agente registro No. 1100058067

!




9582PTWO-ca ‘
PCT PETITORIO !
Impreso (Original en Forma electrénica)
V-3 Agente Adicional(es) Agente
IV-3-1 | Nombre (APELLIDO, Nombre) CINQUANTINI, Bruno

IV-3-2 | Direccién: NOTARBARTOLO & GERVASI S.p.A.
Corso di Porta Vittoria 9
20122 MILAN
Italia
1V-3-3 | No. de Teléfono f39 02362161
IV-3-4 | No. de Facsimile +39 0236216366
IV-3-5 |Correo-¢ notage@ngpatent it
IV-3-6 | Agente registro No, 100976382
V-4 Agente Adicional(es) Agente
IV-4-1 | Nombre (APELLIDO, Nombre) CATTANEDO, Elisabetta
IV-4-2 | Direcci6n: Corso di'Porta Vittoria 9
;20122 MILANO
Ttalia
1V-4-3 | No. de Teléfono +39 02362161
IV-4-4 | No. de Facsimile +39 0236216366
IV-4-5 | Correo-¢ nota tent. it
IV-4-6 | Agente registro No. 00012763
\
V-5 Agente Adicional(es) Agente
IV-5-1 | Nombre (APELLIDO, Nombre) APPOLONI, Romano
IV-5-2 | Direcci6n: NOTARBARTOLO & GERVASI S.p.A.
Corso di Porta Vittoria 9
20122 MILANO
Italia
IV-5-3 | No. de Teléfono * +39 02362161
1V-5-4 | No. de Facsimile 439 0236216366
1V-5-5 | Correo-e ‘notage@ngpatent it
IV-56 | Agente registro No. 100024517
V-6 Agente Adicional(es) Agente
IV-6-1 | Nombre (APELLIDO, Nombre) PALLADINO, Saverio Massimo
IV-6-2 | Direccién: Corso di Porta Vittoria 9
20122 MILANO
Italia
IV-6-3 | No. de Teléfono +39 02362161
IV-6-4 | No. de Facsimile +39 0236216366
IV-6-5 | Correo-¢ no tent, i
IV6+6 | Agente registro No.
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PCT PETITORIO

Impreso (Original en Forma electronica)
\' DESIGNACIONES ] N
V-1 La presentacién de este petitorio- se constituye

de acuerdo con 1a Regla 4.9(a), la designacién
de todos los Estados Contractantes unidos al
PCT en la fecha de presentacion Internacional,
para otorgar todos los tipos de proteccion
disponibles y, donde se aplicable, para otorgar
tanto patentes regionales como nacionales

VI-1-1
VI-1-2
Vi-1-3

Reivindicacién de prioridad de la solicitud
nacional anterior

Fecha de Presentacion

Numero

Pais

22 de Febrero de 2008 (22.02.2008)
BA2008A000008

VI-2

Incorporacibn por referencia;

parte de la descripcidn, reivindicaciones o
dibujos referidos en Ia Regla 20.5(a) no hay otro

anterior cuya prioridad se reivindica en la fecha

Oficina receptora, en tanto que elementos o
partes son sujetos para confirmacién de acuerdo
con la Regla 20.6, incorporado por referencia en
su totalidad para los propositos de la Regla 20.6

IT

donde un elemento de la solicitud internacional
referido en el Articulo 11(})(I)(d) o (a) o una |-

contenido en la solicitud internacional, pero estd |
completamente contenido en una solicitud |

en la cual uno o mas elementos referidos en ¢l |
Articulo 11(1)(iii) son recibidos primero por la |

VII-1

Internacional

Eleccibn de la Autoridad de Busqueda|

Oficina Europea de Patentes (EPO) (ISA/EP)

VIII-1
V-2

Viil-3

VII-4

VIII-5

Declaraciones

Niumero de
Declaraciones

Declaracién en cuanto 1a identidad del inventor

Declaracién ¢n cuanto a la facultad del
solicitante, como en la fecha de presentacién
internacional, para solicitud y otorgacién de una
patente.

Declaracion en cuanto a 1a facultad del
solicitante, como en la fecha de presentacion
internacional, para reclamar de la solicitud mas
anterior.

Declaracién de inventividad (s6lo para los
propositos de la designacién de los Estados
Unidos de América.

Declaracién en cuanto a las descripciones no
perjudiciales a excepciones para carecer de
novedad.
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9582PTWO-ca 5/5 |
PCT PETITORIO
Impreso (Original en Forma electronica)
X Lista de verificacién . Nimero de Hojas | Archivo(s) electronico(s)
| anexos
IX-1 Petitorio (incluyendo hojas de declaracién) 5 v
IX-2 Descripeion : 23 v
IX.3 Reivindicaciones ' 2 v
IX-4 Resumen 1 v
IX-5 | Dibujos \ 5 %
IX-7 TOTAL ‘ 36
Puntos que acompafian documentos escritos |  archivos electrénicos
| anexos anexos
IX-8 Hoja de célculos de tasas - v
I1X-18 | PCT-SAFE medio fisico | - -
IX-21 |Figura de los dibujos que debe adjuntarse al ‘
resumen: :
IX-21 Idioma de presentacién de la solicitud Inglés
internacional:
IX-1 Firma del Solicitante o agente /Femma Gervasi/
IX-1-1 | Nombre (APELLIDO, nombre) GERVASI, Gemma
IX-1-2 | Nombre del firmante GERVASI, Gemma
IX-1-3 | Habilidad (Representantc)
|
PARA USO DE LA OFICINA RECEPTORA UNICAMENTE
10-1 Fecha del recibo real de 1a solicitud !
inteérnacional alégada: ! 20 de Febrero de 2009 (20.02.2009)
10-2 Dibujos
10-2-1 | Recibida v
10-2-2 { No Recibida :
10-3 Fecha corregida del vencimiento del recibo real |
a los documentos o dibujos recibidos| '
posteriormente pero a tiempo que complementan
la solicitud internacional alegada:
10-4 Fecha de recepcion puntual de las correcciones
requeridas bajo el Articulo 11(2) del PCT _
10-5 Autoridad de Bisqueda Internacional ISA/EP
10-6 Transmisién de copia de bisqueda retrasada
hasta que la tasa de busqueda se pague
|
PARA USO DE LA OFICINA INTERNACIONAL UNICAMENTE
|
1i-1 Fecha de 1a recepcién de l1a copia de registro ‘

por la Oficina Internacional
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TRATADO DE COOPERACION EN MATERIA DE PATENTES
PCT

|
REPORTE DE BUSQUEDA INTERNACIONAL

(Articulo 18 y Reglas 43 y 44 del PCT)

Referencia al expediente del solicitante PARA ACCION ‘ ver Forma PCT/ISA/220
a del mandatacio ADICIONAL ‘ as{ coran, en donde aplique cl inciso § posterior
9582PTWO-ca , , ,
No. de solicitud internacional Fecha de presentaci6n internacional (dia/mes/afio) | (Fecha de Prioridad) (La mds cercana) (dia/mes/afio)
PCT/EP2009/052038 20/02/2009 i 22/02/2008
Solicitante :

CM&D PHARMA LIMITED

Este reporte de bisqueda internacional ha sido preparado por esta Autondad de la Bisqueda Internacional y se transmite al
solicitante de conformidad con el Articulo 13. Se transmite una copia a la Oficina Internacional.

Este reporte de bisqueda internacional consiste de un total de _5_ hojas i
|
I

[ También estd acompafiado dc una copia de cada documento de la técnica anterior citado en este reporte.

1.Bases del reporte ‘
a. Con respecto al idioma, la bisqueda internacional se ha llevado a cabo en las bases de:

B4 ta soficitud internacional en el idioma en €l cual ha sido prmnada
2] una traduccién de Iz solicitud internacional , que esté en el idioma de la traduccién proporcionada para los propositos de la
bhsqueda internacional (Reglas 12.3(a) y 23.1 (b)).

b. [J Este reporte de buisqueda internacional se ha establecido tomando en ciuenm la rectificacién de un error obvio autorizado por o notificado
para esta Autoridad de acuerdo con la Regla 91, Regla 43.6 bis(a)
¢. [J Con respecto a cualquier secuencia de aminogcidos y/o nucleétidos descrita en la solicitud internacional, Ver Cuadro No, |

|
2. [ Ciertas reivindicaciones no se pucden ser el objeto de una basqueda (ver ¢l Cuadro II).
3. [0 Se carece de unidad de la invencién (ver Cuadro I1I).

4. Con rcsgcto al titulo, 1\
el texto se aprueba tal como lo presentd ef solicitante,
[0 esta Autoridad ha establecido que el texto sea como sigue:

5. Con rcsgc\o al resumen,
¢l texto se aprucba tal como lo present6 el solicitante. l
(1 esta Autoridad ha establecido cl texto, de acuerdo con la Regla 38.2(b), tal como aparece on ¢l Cuadro IV. El solicitante
puede, dentro de un mes a partir de la fecha de envio por correo de este reporte de biisqueda internacional, proporcional comentarios a
esta autoridad. |

6. Con respecto a los dibujos
a. la figura de los dibujos que s va a publicar con el resumen es: La Figura No.

[J  como lo sugirié el solicitante. !
[  porque al solicitante l¢ falt6 sugerir una figura.
porque esta figura caracteriza mejor la invencion.

b. [X) ninguna de las figuras ha sido publicada con el resumen

Forma PCT/ISA/210 (primera hoja) (Abril de 2007) |

6



REPORTE DE BUSQUEDA INTERNACIONAL

No. de Soficitod Intemacional

PCT/EP2009/052038
A. CLASIFICACION DEL ASUNTO RELACIONADO I
INV. A61K 31/357 Al6K 31/352 AG6IK 31/05 A61IK 31/716 A61K 45/06
A61P 1/00 AGIP 35/00

Do d oonlaClaaiﬁcacianrﬁmvionalanﬁmm(ﬂ’C)omnlacluiﬁmciﬂn 1 como le IPC.
B. CAMPOS BUSCADOS :
D tacion minima b da ( de clasificacion seguido por los simbolos de clasificacion) 1

A61K ]
Documentacién buscada diferente de la docum i6n minima, al grado gue estos d uinclimmloscanmosbmcadm

EPQ-Internal , BIOSIS, EMBASE, WPI Data

Base do datos, slectronios, consultada duranto 1 biisqueda internacional (nombre de la base de datos, donde se puedo practicar, términos de binqueda usados).

C. DOCUMENTOS QUE SE CONSIDERAN PERTINENTES

isoflavones, and cecal enzyme activities
in mice”

TOKYO, JP,
péginas 168-171, XP009117194

ISSN: 0301-4800
pagina 169, columna izquierda, parrafo 1

JOURNAL OF NUTRITIONAL SCIENCE AND
VITAMINOLOGY, UNIVERSITY OF TOKYO PRESS,
\

vol. 49, no. 3, 1 de Junio de 2003 (2003-06-01),

Categoria® | Citacion dol & ‘con indicacion, donde €3 apropiado, de 108 pasaies Pertinente para Ia reivindicacién No.
X {TAMURA MOTOI ET AL: “Effects of soy 1,4,5,8,
oligosaccharides on plasma and cecal ! 9,15, 18

1
|

E Documentos adicionales se listan en la continuacién del cuadro C. '

B4 Los miembros do I familia de patentes se listan en et anexo

* Categoria especial de los documentos citados;

“A” documento que define el estado general de la técnica, que no se
considera que es de pertinencia particular

“E” Documento anterior, pero publicado en o después de Ia fecha de
presentacion internacional

“L» documento que puede crear dudas de la reivindicacién(es) de
prioridad o que se cita para establecer la fecha de publicacion de
otra citacion u otra razén especial (como se especifique)

. “Q” documento que se refiere a una descripcién oral, uso, exhibicién u

otro medio

wp» documento publicado antes de la fecha de presentacién

internacional, pero después de la fecha de prioridad reivindicada

documento posterior publicado después de la fecha de presentacion
internacional o Ia fecha de prioridad, y que no provoca conflicto |
con la solicitud, pero se cita para entender el principio o teoria que
trata la invencién
documento de pertinencia particular; la invencién reivindicada no
i se puede considerar nueva o no se puede considerar que comprende
! unactividad inventiva cuando el documento se toma solo
“Y” © documento de pertinencia particular; la invencion reivindicada no
se puede considerar que comprende un actividad inventiva cuando
¢l documento se combina con uno o mis de estos documentos, estas |
combinaciones son obvias para una persona experta en la técnica
documento miembro de 1a familia de patentes

.4

“ &"

Fecha de 1a actual terminacion de 1a biisqueda internacional

25 de Mayo de 2009

Focha de envio 4ol reporte de bisqueda intemacional

05/06/2009

Nombre y direccién de envio de la ISA/

Oficina Europea de Patentes, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk

Tel. (+ 31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+ 31-70) 340-3016

Funcionario auwtorizado

Baurand, Petra

Forma PCT/ISA/210 (segunda hoja) (Abri) de 2005)

} .
? pagina i de3




REPORTE DE BUSQUEDA INTERNACIONAL

No. Solicitud Internacional
PCT/EP2009/052038

DOCUMENTOS QUE SE CONSIDERAN PERTINENTES (continuacion)

Citacién del documento, con indicacién, donde es apropiado, de los pasajes pertinentes

Pertinente para la Reivindicacidn No.

Categorfa*

X

X
o

Y

Y
@

Y
g

STANGROOM K E ET AL: “Effect of whole and
fractionated dietary alfalfa meal on

zearalenone toxicosis and metabolism in ;
rats and swine”

CANADIAN JOURNAL OF PHYSIOLOGY AND

PHARMACOLOGY, NRC RESEARCH PRESS, CANADA,

vol, 62, n0. 9

01 de Septlembre de 1984 (1984-09-01), pégmas
1219-1224, XP009117192 |
ISSN: 0008-4212 |

pégina 1220, columna izquierda, parrafo 6 :

DE 10 2004 054133 A1 (NATURPRODUKT CZ SPOL
S R O [CZ]) 09 de Junio de 2005 (2005-06-09)

| reivindicaciones 1,4

HOH CARMEN S 1 ET AL.: “A clinical pilot

study of oral silibinin, a putative

colorectal cancer preventive agent, in

patients with primary colorectal cancer

and colorectal liver metastases”

PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING,

vol, 47, Abril de 2006 (2006-04), paginas 752, .
XP001537130 :

resumen ‘

MAHYAR-ROEMER MOJGAN ET AL: “Rolle of Bax
in resveratrol-induced apoptosis of !
colorectal carcinoma cells”

BMC CANCER BIOMED CENTRAL, LONDON GB,
vol. 2, no. 1,

17 de Octubre de 2002 (2002-10-17), pagina 27,
XP9021016050

ISSN: 147-2407

pégina 34, columna izquierda, pdrrafo 1

LECHNER DANIEL; CROSS HEIDE S: “Gemstem
prevents downregulation of 25-D-3-1
alpha-hydroxilase by 1,25<(OH) (2)-D-3 in
human mammary and colorectal tumor cells:
Relevance for cancer prevention”
PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING,

vol. 45, Marzo de 2004 (2004-03), paginas 736, \
XP001536466

resumen

1,2,4,18

1-19

1-19

1-19




Forma PCT/ISA/210 (continuacién de 1a segunda hoja) (Abril de 2005)

pégina 2 de 3
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REPORTE DE BUSQUEDA INTERNACIONAL

No. Solicitud Internacional
PCT/EP2009/052038

DOCUMENTOS QUE SE CONSIDERAN PERTINENTES (continuacion)

Categorfa*

Citocién del ¢ on indicacidn, donds c5

propiado, de los pasajes pertinentes
|

Pertinente para la Reivindicacién No,

X

HILLMAN L: PETERS S; FISHER A; POMARE E W:
“DIFFERING EFFECTS OF PECTIN CELLULOSE AND
LIGNIN ON STOOL PH TRANSIT TIME AND
WEIGHT” |

BRITISH JOURNAL OF NUTRITION,
vol. 50, ne. 2 1983, paginas 189-196,
XP002529043

pigina 193, Analisis

EP 0 846 704 A (CERESTAR HOLDING BV [NL]
CERESTAR HOLDING BV) ,
10 de Junio de 1998 (1998-06-10) |
reivindicaciones 1, 13

|

|

1-19

1-19

Forma PCT/ISA/210 (cominuacién de la segunda hoja) (Abril de 2005)

phgina 3 de 3



REPORTE DE BUSQUEDA INTERNACIONAL Solicitud Internacional No.
Informacién sobre los miembros de familia de patentes 1 PCT/EP2009/052038
Documento de la patente citado en | Fecha de publicaci6n Miembros de la familia de patentes | Fecha de publicacién

el reporte de bisqueda

DE 102004054133 Al 09-06-2005 CZ 20033042 A3 15-06-2005

. K | 322004 A3 02-06-2005

EP 0846704 A - 10-06-1998 AT " 214400 T ... 15-03-2002

o . AU 725110 B2 05-10-2000

AU | 4684697 A - 04-06-1998

CA 2223149 Al 03-06~1998

DE 69711002 D1 18-04-2002

DE 69711002 T2 28-11-2002

DK - 846704 T3 21-05-2002

ES | 2170340 T3 01-08-2002

JP 10191931 A 28-07-1998

PT | 846704 E 31-07-2002

Us 6043229 A - 28-03-2000

|

Forma PCT/ISA/210 (anexo de familia de patentes) (Abnit de 2005)




TRATADO DE COOPERACION EN MATERIA DE PATENTES

De la AUTORIDAD DE LA BUSQUEDA INTERNACIONAL

Para:
l PCT
'OPINION ESCRITA DE LA AUTORIDAD
ver forma PCT/ISA/220 ENCARGADA DE BUSQUEDA INTERNACIONAL
(Regla 43bis.1 de PCT)
Fecha de envio: (dia/mes/afio)
_ver forma PCT/ISA/210 (segunda hoja)
Referencia at expediente del Solicitante o Mandatatio PARA ACCION ADICIONAL
ver forma PCT/ISA/220 Ver Pémfo 2 mis adelante
Nomero de Solicitud Internacional: Fecha de Presentacion Inwmc:onal (dia/mes/afto) Fecha de prioridad (dia/mes/afio)
PCT/EP2009/052038 20.02.2009 22.02,2008

Clasificacién Internacional de Patente (IPC) o tanto la clasificacion intenacional como la IPC
INV. A61K 31/357 AGIK 31/352 AGIK 31/05 A61K 31/71 6 AGIK 45/06 AG61P 1/00 A61P 35/00

Solicitante:

CM&D PHARMA LIMITED

1
1. Este reporte contiene las indicaciones que estén relacionadas con Ios siguientes puntos:
B4 CuadroNo.1  Base del reporte
[ CuadroNo. Il Prioridad ‘

{J Cuadro No. I Ningtin establecimiento del reporte con respecto a la novedad, actividad inventiva, o aplicabilidad
industrial

[[J Cuadro No. IV Carencia de unidad de la invencién

i
&4 Cuadro No. V Declaracién razonada de acuerdo con la Regla 66.2 con respecto a la novedad, activided inventiva o.

aplicabilidad industrial; las citas y explicaciones que soportan tal declaracién
[] Cuadro No. VI Ciertos documentos citados
[J Cuadro No. VIICiertos defectos en la solicitud internacional

i
X Cuadro No. VI Ciertas observaciones en la solicitud intemacionail.

2. ACCION ADICIONAL |

Si se hace una solicitud para un examen preliminar internacional, esta opinion se considerar4 que es una opinién escrita |

de la Autoridad del Examen Preliminar Internacional (“IPEA”) sin embargo, esto no aplica donde el solicitante elige
una autoridad diferente de esta para ser la IPEA y la IPEA elegidaiha notificado a la Oficina Internacional de acuerdo
con la Regla 66.1bis(b) que no se consideraran las opiniones escntas de esta Autoridad Encargada de la Blsqueda
Internacional.

\

Si esta opinién se considera, como se proporciona anteriormente, que es una opinién escrita de la IPEA, se invita al |

solicitante a presentar a la IPEA una contestacién escrita conjuntamente, donde sea apropiado, con enmiendas, antes del
vencimiento de los 3 meses desde la fecha de envié de la forma PCT/ISA/220 o antes del vencimiento de los 22 meses
desde la fecha de prioridad, cualquiera que expire posteriormente. |

Para opciones adicionales, ver la forma PCT/ISA/220. i

3. Para detalles adicionales, ver notas a la Forma PCT/ISA/220. |

.
Nombre y direccién de envio de la ISA: Fecha de terminacion de esta | Oficial Autorizado

Oficina Europea de Patentes opinién i (ribrica)
D-80298 Munich p ' Baurand, Petra

Tel. + 49 892399 -0 Moot

F:X + 49 89 2399 - 4465 PCT/ISADIO Teléfono No. +49 89 2399-2156

Forma PCT/ISA/237 (Hoja de Cubierta) (Abril de 2005) i
|
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OPINION ESCRITA DE LA ‘
AUTORIDAD ENCARGADA Node Sobcioe rkermaciondd
DE BUSQUEDA INTERNACIONAL | PCT/EP2009/052038

Cuadro No. I Bases de la opinién {
i

1. Con respecto al idioma, este reporte se basa en

|
X Ia solicitud internacional en el idioma en el cual sle ha presentado

[ una traduccion de la solicitud internacional , que esta en el idioma de la traduccién

proporcionada para los propésitos de la baSquedé internacional (Reglas 12.3(a) y 23.1 (b)).

2. [] Esta opinién se ha establecido tomando en cuenta la rectificacién de una autoridad obvia por o
notificada a esta Autoridad de acuerdo con la Regla 91 (Regla 43bis.1(a))
l

3. Con respecto a cualquier secuencia de nucleétidos y/o aminodcidos descrita en la solicitud
internacional, y necesario a la invencion reivindicada, ésta opinién se ha establecido en las bases de:

a. tipo de material: \
[] un listado se secuencias |
[C] tabia(s) que se refieren al listado de éecuencias |
b. formato del material I

] en formato escrito

[ contenido en la solicitud internacional como se presenté
|

[ en forma leible por computadora

c. tiempo de la presentacion/otorgamiento

[ presentado junto con la solicitud internacional en lla forma lelble por computadora
J

[ otorgado de manera subsiguiente a esta Autoridadl para los prop6sitos de busqueda
|

4. [ Ademés, en el caso de que mas de que una version o copia del listado de secuencias y/o tablas que se
relacionan se han presentado u otorgado, las declaraciones requeridas de que ta informaci6n en las copias
subsiguientes o adicionales es idéntica a esto en la solicitud como se presenté o no van més allé de la
solicitud como se presentd, como es apropiado, se otorgd. |

5. Comentarios adicionales:

Forma PCT/ISA/237 (Hoja2) (Abril de 2007)
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OPINION ESCRITA DE LA
AUTORIDAD ENCARGADA NadeScicat Itermadand

DE BUSQUEDA INTERNACIONAL : PCT/EP2009/052038

Cuadro No. V Declaracién razonada de acuerdo con la Régla 43bis.1(a)(i) con respecto a la novedad,

actividad inventiva, y aplicabilidad industrial; citacioneq y explicaciones que soportan esta

daclaracién
\

1. DECLARACION
Novedad (N) Si Reivindicaciones 3,6, 7, 10-13, 16, 17,18
No Reivindicaciones 1, 2, 4, 5,8, 9, 14, 15, 18
Actividad Si Reivindicaciones - |
inventivo (P1) No Reivindicaciones 1418
|
Aplicabilidad Si Reivindicaciones 1-19
Industrial (Al) No Reivindicaciones )

i

2. Citas y explicaciones

|
Cuadro No. VIl Ciertas observaciones en la solicitud internacional

ver hoja separada

|
Se hacen las siguientes observaciones en la claridad de las reivindicaciones, descripcién y dibujos en la
cuaestion de si las reivindicaciones se soportan completamente por la descripeion

yver hoja separada

Forma PCT/ISA/237 (Hoja3) (Abril de 2007) ‘
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OPINION ESCRITA DE LA ‘
AUTORIDAD ENCARGADA . NodeSclkdal brmackand
DE BUSQUEDA INTERNACIONAL ! PCT/EP2009/052038

HOJA SEPARADA |

Con Referencia al Punto V. |

5.1 Se hace referencia a los siguientes documentos:

Dl: TAMURA MOTOI ET AL: “Effects of soy oligosaccharides on
plasma and cecal isoflavones, and chal enzyme activities in
mice” JOURNAL OF NUTRITIONAL SCIENCE AND VITAMINOLOGY,
UNIVERSITY OF TOKYO PRESS, TOKYO, C}'P, vol. 49, no. 3, 1 de
junio de 2003 (2003-06-01), paginas 168-171, XP009117194 ISSN:
0301-4800 |
D2: STANGROOM K E ET AL: “Effect of whole and fractionated
dietary alfalfa meal on zearalenone toxicosis and metabolism in
rats and swine” CANADIAN JOURNAL OoF PHYSTOLOGY AND
PHARMACOLOGY, NRC RESEARCH PRESS, CANADA, vol. 62, no. 8, 01 de
septiembre de 1984 (1984-09-01), pégihas 1219-1224, XP009117192
ISSN: 0008-4212 |
D3: DE 10 2004 054133 Al (NATURPRODUKF CZ SPOL S R O [CZ]) 9 de
junio de 2005 (2005-06-09) :
D4: HOH CARMEN S I ET AL.: “A clinical pilot study of oral
silibinin, a putativa colorectal cancer preventive agent, in
patients with primary colorectal cancer and colorectal liver
metastases” PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR CANCER
RESEARCH ANNUAL MEETING, vwvol. 47, de‘ abril de 2006 (2006-04),
pagina 752, XP00O1537130 i
D5: MAHYAR-ROEMER MOJGAN ET AL: “Role of Bax in resveratrol-
induced apoptosis of colorectal caréinoma cells” BMC CANCER,
BIOMED CENTRAL, LONDON, GB, vol. 2, lno. 1, 17 de octubre de
2002 (2002-10-17), pagina 27, x902101§050 ISSN: 1471-2407
D6:. LECHNER DANIEL; CROSS HEIDE A S: “Genistein prevents
downregulation of 25-D-3-1 alpha-hydréxylase by 1,25-(0H) (2)-D-
3 in human mammary and colorectal tumor cells: Relevance for
cancer prevention” PROCEEDINGS OF THElAMERICAN ASSOCIATION FOR
CANCER RESEARCH ANNUAL MEETING, wvol. 45, Marzo de 2004 (2004-
03), pagina 736, XP001536466 |
D7: HILLMAN L; PETERS S; FISHER A;| POMARE E W: “DIFFERING
EFFECTS OF PECTIN CELLULOSE AND LIGNIN ON STOOL PH TRANSIT TIME
AND WEIGHT” BRITISH JOURNAL OF NUTRITﬁON, vol. 50, no. 2, 1983,
paginas 189-196, XP002529043 |

|

Forma PCT/ISA/237 (Hoja Separada) (Hojal) (EPO-Abril "de 2005)
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OPINION ESCRITA DE LA

AUTORIDAD ENCARGADA | Ntk Skl kteneckusd
DE BUSQUEDA INTERNACIONAL ; PCT/EP2009/052038
HOJA SEPARADA

D8: EP-A-O 846,704 (CERESTAR HOLDINé BV [NL] CERESTAR HOLDING
BV) 10 de junio de 1998 (1998—06*10):

5.2 La presente solicitud no cumpie con los criterios del
Articulo 33(1) del PCT, debido a que la materia de las
reivindicaciones 1, 2, 4, 5, 8, 9, ﬁ4, 15 y 18 no es nueva en
el sentido del Articulo 33(2) del Pcf, las razones gue soOn como
sigue: :

El documento D1 describe la ali@entacién de ratas con una
dieta sélida de celulosa-isoflavona que contiene celulosa y una
mezcla de daidzeina y genisteina, en ?onde la dieta se encontré
que tiene un efecto en la microflor? intestinal (pagina 169,
columna izquierda, primer pérrafo?. De esta manera, se
considera gqgue es pertinente pa#a la novedad de las
reivindicaciones 1, 4, 5, 8, 9, 15 y 18.

D2 reporta ratas alimentadas con la mezcla de coumestrol
+ lignina (péagina 1220, columna izquierda, séptimo péarrafo).
Por lo tanto, quita la nove?ad de las presentes
reivindicaciones 1, 2, 4 y 15.

D3 describe una composicién Que comprende silimarina,
yacon y celulosa (reivindicaciones lly 4) y por lo tanto estéa
destruyendo la novedad para la mater#a de las reivindicaciones
1, 4 y 14.

5.3 Con respecto a la novedad se sefiala que la reivindicacién 1
se refiere a una composicién “para”‘administracién oral. Una
reivindicacién a una composicién “para” un uso particular se
debe considerar como que significa1 una composicidén que en
realidad es “adecuada para” el uso seﬁalado. Si una composicién
conocida esta en una forma en la cual es adecuada para el uso
sefialado, aungue nunca se haya descrito para este uso, quita la
reivindicacién de novedad. [
|
5.4 la presente solicitud no cumple con los criterios del
Articulo 33(l) del PCT, debido a ique la materia de las
reivindicaciones 1-19 no comprende uﬂa actividad inventiva en
el sentido del Articulo 33(3) del PCT.
Los Documentos D4-D6, que se consideran como equivalentes
y representan el estado mas pertinehte de la técnica a la

materia de la reivindicacién 1, muestran que los fitoestrégenos
i

1

Forma PCT/I8A/237 (Hoja Separada) (Hoja2) (EPO~Abril Be 2005)
\
|



OPINION ESCRITA DE LA

AUTORIDAD ENCARGADA INodeSclkciud Intesnackanal
DE BUSQUEDA INTERNACIONAL T PCT/EP2009/052038
HOJA SEPARADA !

J
tal como silimarina, silibinina, 'resveratrol y genisteina
poseen eficiencia quimiopreventiva en carcinogénesis
colorrectal (D4: resumen; DS5: pagina 34, pdagina izquierda,
primer parrafo; D6: resumen). |
La materia de la reivindicacién 1 independiente difiere
de estas descripciones ya dque 1la composicién reivindicada

comprende una fibra insoluble e indigerible.

El problema que se va a soiucionar por 1la presente
invencién por lo tanto se puede consiberar como la provisién de
una composicién adicional eficiente en la prevencién y/o
tratamiento de carcinogénesis colorrectal.

Sin embargo, los documentos D7 y D8 reportan gque las
fibras dietéticas tal como celulosaly almiddédn resistente son
Utiles para el tratamiento de enfermedades del tracto digestivo
colorrectal tal como carcinogénesis| colorrectal (D7: péagina
193, Analisis; D8: reivindicaciones 1,y 13).

Por lo tanto, las caracteristigas descritas en D4-D6 se
combinardn por la persona experta | con las caracteristicas
conocidas a partir de ya sea D7 o D8, sin ejercicio de ninguna
habilidad inventiva a fin de solucionar el problema presentado.
La solucién propuesta en la reivindiéacién 1 independiente no
se puede considerar de esta manera‘como inventiva (Articulo
33(3) del PCT). |

|
5.5 Las reivindicaciones 2-19 dependiéntes no contienen ninguna
caracteristica que, en combinacién con las caracteristicas de
cualquier reivindicacién a la cual sei!refieran, cumplan con los

requisitos del PCT con respecto a la actividad inventiva.

|
|
8.1 Se sefiala que la reivindicaciéA 18 no es aceptable de
acuerdo al Articulo 6 del PCT. Se seflala que el concepto de
“terapia” o “aplicacidén terapéutica” incluye tratamiento de una
dolencia o enfermedad particular con una sustancia quimica

Con Referencia al Punto VIII.

especificada o composicién especificaha en un sujeto humano o
animal especificado en necesidad de |este tratamiento. En la
ausencia de la identificacién de al imenos (i) la dolencia o
enfermedad que se va a tratar o la afeccidn que se va a curar o
(ii) la naturaleza del compuesto terapéutico usado para tratar

Forma PCT/ISA/237 (Hoja Separada) (Hoja3) (EPO-~Abril ‘de 2005}



OPINION ESCRITA DE LA ,

AUTORIDAD ENCARGADA Node okt internacond

DE BUSQUEDA INTERNACIONAL . PCT/EP2009/052038
HOJA SEPARADA ‘

o curar la enfermedad o (iii) el sujéto que se va a tratar, una
caracteristica mas de proceso (“tratamiento de 1l1la mucosa
intestinal”) no se puede considerar comoe que especifica un
método particular de tratamiento o aplicacién terapéutica.

|

8.2 La presente reivindicacién 1 sé refiere a un compuesto
definido por referencia a wuna caracteristica o propiedad
deseable, especificamente “fitoestrdgeno selectivamente
agonista al receptor-beta de estrégeno”. Se hace un intento
para definir el compuesto por %u perfil farmacolégico,
volviendo oscura la proteccién dei esta reivindicacién. Se
seflala que un compuesto no se puede caracterizar de manera
suficiente por su perfil farmacolégicdo o su modo de accién. El
uso de esta definicién funcional es %aga Yy no clara y deja al
lector en duda con respecto al significado de la caracteristica
técnica (es decir, los compuestos) a la cual se refiere.

Se dirige la atencidén del Solibitante al hecho gue una
definicién funcional no puede ser :permisible, sélo si se
cumplen todos los siguientes criterios:

(a) compuestos dque cumplen 1la funcién son parte del
conocimiento general comin (es decir, se pueden encontrar en
enciclopedias, libros de texto o diccﬂonarios),

(b) la funcidén se puede v%rificar por prueba o
procedimientos adecuadamente especifiéados en la descripciédn o
conocidos por la persona experta, y |

{(c) los contenidos completos deila solicitud de patente
muestran de manera inambigua que la funcién es causal para la
solucidén del problema que fundamente la invencién de modo que
es claramente razonable que se puedan usar no sélo los ejemplos
en la solicitud sino cualquier otro bompuesto con la funcién

sefialada.

|
8.3 Adicionalmente, la reivindicac¢cién 1 se refiere a

“polisacaridos no de almidén”. En contraste, la reivindicacién
4 (que es dependiente de la reivinqicacién 1) precisa este
polisacarido no de almidén como que es “almidén resistente”.
Esta inconsistencia dentro de las reivindicaciones da por
resultado una carencia de claridad, cogtrario al Articulo 6 del
PCT. '

Forma PCT/1ISA/237 (Hoja Separada) (Hojad) (EPO-Abril d;e 2005)
I
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OPINION ESCRITA DE LA |

AUTORIDAD ENCARGADA ‘ NodeSikdha kst

DE BUSQUEDA INTERNACIONAL | PCT/EP2009/052038
HOJA SEPARADA |

\
8.4 Se dirige la atencién del Solicitante al hecho que el

término “progreso de adenopoliposis a adenomas Y

adenocarcinomas” (reivindicacidén 19)ino se puede considerar una
aplicacidén terapéutica. E1 descubribiento que una mezcla de
sustancias impide el progreso de , la adenopoliposis hacia
adenomas y adenccarcinoma, aun sSi representa wuna pieza
importante de conocimiento cientifiéo, aun necesita encontrar
una aplicacién practica en la forma de un tratamiento real
definido de cualquier condicidén patoldgica a fin de hacer una
contribucién técnica a la técnica Y 'que se considere como una
invencién elegible para proteccidén por patente.
|
|
i
\

Forma PCT/ISA/237 {Hoja Separada) {Hoja %) (EPO-Abril c}e 2005)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

REPORTE PRELIMINAR IN TERNACI¢NAL DE PATENTABILIDAD
(Capitulo II del Tratado de Cooperacion en Materia de Patentes)

(Articulo 36 y Regla 70 del PCT)

Referencia de registro del Solicitante o del Agente PARA TOMAR ACCION Véase Forma PCT/IPEA/416
9582PTWO ADICIONAL
Solicitud Internacional No. Fecha de Presentacioén lmemacional Fecha de Prioridad
PCT/EP2009/052038 20.02.2009 22.02.2008

Clasificacién de Patente Internacional (IPC) o Clasificacion nacional ¢ IPC |

INV. A61K 31/357 |
Solicitante |

CM&D Pharma Limited :

1. Este reporte de examen preliminar internacional ha sido preparado por esta Autoridad de Examen Preliminar
Internacional y es transmitido al solicitante de acuerdo con el Articulo 36.

2. Este REPORTE consiste de __7_ hojas, incluyendo esta hoja de cublerta
3. Este reporte también estd acompafiado por ANEXOS, que comprenden:

a. [ (enviar al solicitante y al Buré Internacional) un total de ‘ 5 hojas, como sigue:

y/o las hojas que contienen las rectificaciones hechas antes de céta Autoridad. (Véase la Regla 70.16 y 1a Seccion 607 de las
Instrucciones Administrativa).

[ hojas que reemplazan las hojas anteriores, pero que esta Autondad considera que contienen una enmienda que va mas all4 de
la descripcién en la solicitud internacional como se presentd, como se indica en el punto 4 del Cuadro No. I y el Cuadro
Complementario.

b. [ (enviar al solicitante y al Buré Internacional) un total de (tipo mdlcado y nimero de conductor electronico(s))
, contienen un listado de sccuencias y/o tablas que ise relacionan al mismo, en forma leible por computadora

Instrucciones Administrativas).
|

BJ hojas de la descripcién, las reivindicaciones y/o los dibujos, los cuales han sido enmendados y son la base para este reporte. |

Onicamente, como se indica en ¢l Cuadro Complementario Relacnonado al Listado de Secuencias (ver Seccién 802 de las |

4. Este reporte contiene las indicaciones que estdn relacionadas con los siguientes puntos:
|

i

[

[ Cuadro No. II  Prioridad !
|

{7 Cuadro No. 1II Ningin establecimiento del reporte con resipecto a la novedad, actividad inventiva, o aplicabilidad
|

B4 Cuadro No. 1 Base del reporte

industrial !
|
[ Cuadro No. IV Carencia de unidad de ta invencion !

B3 Cuadro No. V' Declaracién razonada de acuerdo con la Regla 66.2 con respecto a la novedad, actividad inventiva o
aplicabilidad

industrial; las citas y explicaciones que soportan 1al declaracién

|
[ Cuadro No. VI Ciertos documentos citados :
] Cuadro No. VII Ciertos defectos en la solicitud internacional '
[ Cuadro No. VIHI Ciertas observaciones en la solicitud internacional.

Fecha de presentacién de la solicitud Fecha de terminacion de este reporte
21-12-2009 . 20.04.2010

Nombre y direccién de envio de la ISA: Oficial Autorizado

Oficina Europea de Patentes (Rubrica)

D-80298 Munich Baurand, Petra

Tel. +49 89 2399 -0

Fax. +49 89 2399 — 4465 Tﬁaléfono No. +49 89 2399-2156

Forma PCT/IPEA/409 (Hoja de Cubierta) (Julio de 2009) i
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REPORTE PRELIMINAR No deSoldind Intermadond!
INTERNACIONAL DE PATENTABILIDAD . PCT/EP2009/052038

Cuadro No. | Bases del reporte ‘

|
1. Con respecto al idioma, este reporte se basa en !

I
& 1a solicitud internacional en ¢! idioma en el cual se ha presentado

{1 una traduccién de la solicitud internacional en, "que es el idioma de una traduccion otorgada

para los propdsitos de: |

busqueda internacional (de acuerdo con las Reglas 12.3 y 23.1(b))
publicacién de la solicitud internacional (de‘acuerdo con la Regla 12.4)
[0 examen preliminar internacional (de acuerdo con las reglas 55.2 y/o 55.3).
|

|
2. Con respecto a los elementos® de la solicitud internacional|este raporte se basa en (las hojas de
reemplazo que se han otorgado a la Oficina receptora en respuesta a una invitacion bajo el Articulo 14 se

refieren en este reporte como “presentadas originalmente” y no se anexan a este reporte puesto que no
contienen enmiendas): ‘

Descripcion, paginas '

1-7, 9-19, 22, 23 como se;presenté originalmente
8, 20, 21 presentada con la carta de 18-12-2009
Reivindicaciones, NGmeros ;
1-19 presentada con la carta de 18-12-2009
|
Dibujos, Hojas. \
1-5 como sd presenté originaimente

|
[ unlistado de secuencias y/o cualquier tabla(s) que se relaciona — ver cuadro Suplementario que
se Refiere al Listado de Secuencias |

[

3. [] Las enmiendas han dado por resultado la cancelacion de:

la descripcion, paginas |

las reivindicaciones, Nimeros j

los dibujos, hojas/figuras |

el listado de secuencias (especificar): |

cualquier tabla(s) que se relaciona(n) al listato de secuencias (especificar):

00000

4 0 Este reporte se ha establecido como si (alguna de) las enmiendas no se hayan hecho,

puesto que se han considerado que van mas allé de la descripcién como se presenté como se indica
en el Cuadro Complementario (Regla 70.2 (c)): !

[ 1a descripcién, paginas 1
] 1as reivindicaciones, Nameros :
[ los dibujos, hojas/iguras !
[ el listado de secuencias (especificar): ‘

5. a Esta opinién se ha establecido tomando en cuenta la rectificacién de un error obvio
autorizado por o notificado por esta Autoridad de acuerdio con {a Regla 91 (Regla 70.2 (e)).

6. | Reporte de bsqueda internacional compleme‘lntario de la(s) Autoridad(es) se ha recibido y
tomado en cuenta en la redaccién de este reporte (Reglq 45bis.8(b) y (c)

Forma PCT/IPEA/409 Hoja 2 (Julio de 20089) ‘.

76



H

REPORTE PRELIMINAR
INTERNACIONAL DE PATENTABILIDAD

Node Soltiead kernacionsl

PCT/EP2009/052038

Cuadro No. V Declaracién razonada de acuerdo con el Articulo 35(2) con respecto a la novedad,
actividad inventiva, y aplicabilidad industrial; citaciones y explicaciones que soportan esta
declaracion. :

1. DECLARACION 1

Novedad (N) Si Reivindicaciones 3,5, 7, 8, 11-14, 17-19
No ReiWndicadoﬁes 1,2.46.8 10,15 16
Actividad

Si Reivindicaciones
Inventivo (PI) No Reivindicaciones 1-
|

19
Si Reivindicaciones 1-19

Y ——

No Reivindicaciones

Aplicabilidad
Industrial (Al)

2. Citas y explicaciones (Regla 70.7): :
ver hoja separada ;

Forma PCT/IPEA/409 Hoja 3 (Julio de 2009)



REPORTE PRELIMINAR [ Node Sobctond lsernackingd
INTERNACIONAL DE PATENTABILIDAD PCT/EP2009/052038
HOJA SEPARADA !

Con Referencia al Punto V

Declaracién razonada con respecto a la, novedad, actividad inventiva o

aplicabilidad industrial; citas y explicacioﬁes que soportan esta declaracién

5.1 Se hace referencia a los siguientes documentos:

D1: TAMURA MOTOI ET AL: “Effects of soy oligosaccharides on plasma and cecal
isoflavones, and cecal enzyme activities in mice” JOURNAL OF NUTRITIONAL SCIENCE
AND VITAMINOLOGY, UNIVERSITY OF TOKYO PRESS,‘- TOKYO, JP, vol. 49, no. 3, 1 de
junio de 2003 (2003-06-01), paginas 168-171, XP009117194 ISSN: 0301-4800

D2: STANGROOM K E ET AlL: “Effect of whole ané fractionated dietary alfalfa meal
on zearalenone toxicosis and metabolism in rgts and swine” CANADIAN JOURNAL OF
PHYSIOLOGY AND PHARMACOLOGY, NRC RESEARCH PRéSS, CANADA, vol. 62, no. 9, 01 de
septiembre de 1984 (1984-09-01), paginas 1219i1224, XP009117192 ISSN: 0008-4212
D3: DE 10 2004 054133 Al (NATURPRODUKT C2 SPbL S R 0 [cZ)) 9 de junio de 2005
(2005-06~09) :

D4: HOH CARMEN S I ET AL.: “A clinical pilot étudy of oral silibinin, a putativa
colorectal cancer preventive agent, in patieﬂts with primary c¢olorectal cancer
and colorectal liver metastases” PROCEEDINGSEOF THE AMERICAN ASSOCIATION FOR
CANCER RESEARCH ANNUAL MEETING, wvol. 47, abril de 2006 (2006-04), pagina 752,
XP001537130 |

|
D5: MAHYAR-ROEMER MOJGAN ET AL: “Role of Bax inh resveratrol-induced apoptosis of

colorectal carcinoma cells” BMC CANCER, BIOME& CENTRAL, LONDON, GB, vol. 2, no.
1, 17 de octubre de 2002 (2002-10-17), pégina327, XP021016050 ISSN: 1471-2407

D6: LECHNER DANIEL; CROSS HEIDE S: “Genistein prevents downregulation of 25-D-3-
1 alpha~hydroxylase by 1,25-(OH)} (2)-D-3 in h@man mammary and colorectal tumor
cells: Relevance for cancer prevention” PROCEEPINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING, vol. 45,1Marzo de 2004 (2004-03), péagina

736, XP001536466 1

D7: HILLMAN L; PETERS S; FISHER A; POMARE E W: “DIFFERING EFFECTS OF PECTIN
CELLULOSE AND LIGNIN ON STOOL PH TRANSIT TIME AND WEIGHT” BRITISH JOURNAL OF
NUTRITION, vol. 50, no. 2, 1983, paginas 189-196, XP002529043

D8: EP-A-O 846,704 (CERESTAR HOLDING BV [NL] CERESTAR HOLDING BV) 10 de junio de
1998 (1998-06-10) '

|
5.2 La presente solicitud no cumple con los ériterios del Articulo 33(2) del

PCT, debido a gue la materia de las reivindicadiones i, 2, 4, 6, 9, 10, 15 y 16

. |
no es nueva, las razones que Son como sigue: |

P . . ! P .
Se sefiala que una reivindicacién a una composicién para un uso particular
se debe construir como que significa una composicién que en realidad es adecuada

para el uso sefialado. Si una composicibn esﬁé en una forma en la cual es
|
I
|

Forma PCT/Hoja Separada/409 (Hojal) (BPO-abril qe 2005)
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|
adecuada para el uso sefialado, aungque nunca se haya descrito para ese uso,

despoja la reivindicacién de novedad. ‘

En el presente caso, la novedad de lé reivindicacién 1 dirigida a “una
composicién que comprende al menos un fitoestrégenoc y al menos una fibra
disoluble e indigerible para aplicacién tééica profilictica o terapéutica de
condiciones patoldgicas de la mucosa inte#tinal" se destruye por cualquier
documento que describa la composicién. ?En consecuencia, las siguientes
descripciones quitan la novedad de las reivipdicaciones 1, 2, 4, 6, 9, 10, 15,
16 y 19; :

D1 que describe la alimentacién de' ratas con una dieta sélida de
celulosa-isoflavona que contiene celulosa% y una mezcla de daidzeina vy

genisteina, en donde la dieta se encontré que tiene un efecto en la microflora
4
intestinal (paAgina 169, columna izquierda, primer parrafo).

D2 que reporta ratas alimentadas con la mezcla de coumestrol + lignina

(pAgina 1220, columna izquierda, séptimo pérréfo).
D3 que describe una composicién qué comprende silimarina, yacon vy

celulosa (reivindicaciones 1 y 4). ;

5.3 con respecto a la novedad, el Solicitante{parece argumentar en su carta con
fecha de 18.12.2009 que 1la caracteristica que confiere novedad de las
reivindicaciones 1 y 19 con respecto a los documentos D1-D3 citados seria “el
tratamiento tépico de las condiciones patolégicas de la mucosa intestinal”. La
presente Autoridad le gustaria enfatizar que en la técnica relacionada, el
término “tépico” se refiere en general a iun tratamiento realizado en 1la
superficie del cuerpo y de esta manera pare?e estar en contradiccién con la
expresién “por administracién oral” usada en las reivindicaciones 1 y 19.
Especialmente, cuando se toman en cuenta los pfesentes Ejemplos que describen la
administracién oral de la composicién reivindiéada hacia ratas, es claro que las
reivindicaciones 1 y 19 se refieren a un trataﬁiento oral y no a uno tépico.

5.4 La presente solicitud no cumple con los Eriterios del Articulo 33(3} del
PCT, debido a que la materia de las reivindicaciones 1-19 no comprende una

actividad inventiva.

La actividad inventiva sélo se puede éonocer cuando la materia de la
reivindicacién (independiente) solucién de un:problema técnico de una manera
inesperada o sorprendente, es decir, cuando #e cumplan todas las siguientes
condiciones: i

|
|
|

(i) debe haber un problema técnico,

|
(ii) el problema técnico se debe solucionar en el intervalo completo
reivindicado, i

Forma PCT/Hoja Separada/409 (Hoja 2) (EPO-abril qe 2005)
!
|
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|
(iii) la reivindicacién debe contener: todas las caracteristicas téchicas
|
que conducen a la solucién del problema, [

(iv) la solucién del probléma debe ser inventiva (=

|
inesperada/sorprendente). |

El problema que se va a solucionar éor la presente invencién se puede
considerar como que proporciona una composic%én efectiva en el tratamiento de la
adenopoliposis y su progreso a adenomas avan%ados y adenocarcinoma.

Se sefiala que el problema técnico mo se soluciona en el intervalo
completo reivindicado. las presentes re&vindicaciones 1 y 19 abarcan
sustancialmente cualquier fitoestrégeno selec&ivamente agonista al receptor-beta
de estrégenos en combinacién con sustancialﬁente cualquier polisacérido no de
almidén. En contraste, 1los presentes ejemblos describen el efecto de una
combinacién tunica, especificamente silimarina + 1lignina, en un modelo de
poliposis adenomatosa familiar humana. Puesté que no parece ser creible que se

puedan extrapolar resultados obtenidos jcon  una combinacién dnica a

sustancialmente cualquier fitoestrégeno Ien combinacién con  cualquier
[

polisacdrido no de almidén, se considera que no se cumple la condicién del punto
I

{(ii) anterior. |

En consecuencia, la materia de las réivindicaciones 1 y 19 carece de
actividad inventiva (Articulo 33(3) del BCT).

|
|
5.5 Las reivindicaciones dependientes 2-18 no contienen ninguna caracteristica
|

que, en combinacién con las caracteristicas 'de cualquier reivindicacién a 1la

|
cual se refieren, cumplan con el requisito del PCT con respecto a la actividad

, [
inventiva.

|
5.6 La reivindicacién 19 se refiere a materia considerara por esta Autoridad
comoc que se cubre por las provisiones de la R?gla 39.1 (iv)/67.1 (iv) del PCT.
La patentabilidad puede ser dependiente{ de la formulacién de las
reivindicaciones. La EPO, por ejemplo, no[ reconoce
patentables el uso de un

como reivindicaciones
compuesto para uni tratamiento médico, pero puede
|

permitir reivindicaciones a un producto,, en particular sustancias o

'3 : ] s -I . '3
composiciones para el uso en un primero o adicional tratamiento médico.

|
Forma PCT/Hoja Separada/409 (Hoja 3) (EPO-abril de 2005)
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PATENT COOPERAﬂON TREATY PCT/EP2009/052038

From the INTERNATIONAL BUREAU
|

PCT ™

|
NOTIFICATION CONCERNING GERVASI, Gemma

SUBMISSION OR TRANSMITTAL P#OTARBARTOLO & GERVASI| S.P.A.
OF PRIORITY DOCUMENT Corso di Porta Vittoria 9
120122 Milan
fTALIE

(PCT Administrative Instructions, Section 411)

Dato of mailing (daymontiiear)
09 June 2009 (09.06.2009)
“"""'9"5““3E ‘;,;-FWS_‘&‘; reference | IMPORTANT NOTIFICATION
Internstional application No. Inten{nﬁonnl filing date (dapmonthipear)
PCT/EP2009/052038 20 February 2009 (20.02.2008)
International publication date (day/month/jpear Prioity date (day/montivyenr)
. Not yet published 22 February 2008 (22.02.2008)
Applictnt

CM&D PHARMA LIMITED et al

1. By means of this Form, which replaces any previously issued notification concemning submivsion or transmittal of prierity.

documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority docurment(s) relating to

p all earlier application(s) whose priarity is claimed. Unless otherwise indicated by the letters “NR”, in the right-hand column or by an

' asterisk appearing next to a date of receipt, the priority document concemed was submitted or transmitted to the International Bureau
“ in complience with Rule 17.1(a) or (b).

2. (If applicadlg) The Jetters “NR" appearing in the right-hand column dencte a priority document which, on the date of maillug of
Jthis Form, had not yet been received by the International Bureeu under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority doctnent must be submitted by the applicant to the receiving Offive or (he International Bureau, but the applicant fails to
submit the priority documenl within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) whuch provides that no designated Office may disrcgerd the priority cleim concerned before giving the applicant an
opportunity, upon cntry into the national phese, to furnish the priority document within e time limit which is reasonable under the
circumstances.

3. (@ applicable)An nsterisk (*) appearing next to a datc of receipt, in the right-hand column, denotes @ priority docuntent submitted
or transmitted to the Internationsl Bureau but not in compliance with Rule 17.1(8) or (b) (the priority document was received
after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the prnionty document was submitted to the

. : receiving Office after the applicable time limil under Rule 17.1(b)). Even though the priority document was not furnished in

vompliunce with Rule 17.1(a) or (b), the Intemational Burcau will nevertheless transmit a copy of the document to the designated

Offices, for their considcration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)

provides that no designated Office may disregand the priarity claim concemed befure giving (he applicant an opportunity, upon entry

into the national phase, to farnish the priority document within a time limit which is reasonable under the circimstances.

Priosity d Priori Yication N . gional OF - .
or PCT receiving Office of priority document
22 February 2008 (22.02.2008) BA2008A000008 i 02 June 2009 (02.06.2009)
The International Bétra;au of WIPO Antharized officer
34, chemin des Colanibelies . .
1211 Geneva 20, Switzerland _ : Yolaine Cussac
- |e-mail PTOS PCT@WIPO.INT
Facsimile No. 441 22 338 82 70 o Telephone No. +41 22 338 74 05
%oam PCI7IB/304 (Ocwber 2003) ' T/ID232G0D60

|
l
|
|
|
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5 WO 2009/103788
PATENT COOPERATIQN TREATY PCT/EP2008/052038
From the INTERNA'TIONAL BUREAU
PCT ™
SECOND AND SUPPLIEMENTARY NOTICE ' :
INFORMING THE APPLICANT OF THE GERVASI, Gemma NOTARBARTOLO & GERVAS]
COMMUNICATION OF THIZ INTERNATIONAL NOTARBARTOLO & GERV/ ﬁ SeA. MILANO ] |
APPLICATION (TO DESIGNATED OFTICES Corso di Porta Vittoria 9 ~C E | V E|D
WHICH APPLY THE 30 MONTH TIMIZ {20122 Milan A :
LIMIT UNDER ARTICLE 22(1)) ITALIE -3 LUG 2010
(PCT Rule 47.1(c)) i L .‘ . Ve
Date of mailing (day/month/vear) .
24 June 2010 (24.06.2010)
Applicant's or ageat's file reference | .
9582PTWO-ca IMPORTANT NOTICE
International application No. International filing date (day/manth/year) Priority date (dawmonth/year)
PCT/EP2009/052038 20 February 2008 (20.()2.2009) 22 February 2008 (22.02.2008)
Applicant |
CM&D PHARMA LlMITE|D atal

1.

ATTENTION: For any designated Office(s), for which the time limit undey Article 22(1), as in force from 1 April 2002 (30 months from
the pricrity date), does not apply, please see Form PCT/IB/308(First Notice) issued previously.

Notice is hereby given that the following designated Office(s), for which the time limit under Axticle 22(1), as in force from 1 April 2002,
does apply, has/ave requested that the communication of the international “upp]icaﬁon, ag provided far in Article 20, be effected under
Rule 93bis.1. The Interational Bureau hux effected that cormmmnication on the dste indicated below:

27 August 2009 (27.08.2009) i

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MY, MZ, NA, NG, PG, RU, SY, TM, US

In accordance with Rule 47.1(c-bis)(i), those Offices will accept (he present Poﬂoe 83 conchusive evidence that the communication of the
imernutional application has duly taken place on the detc of mailing indicated above sud 0o copy of the international application is roquired
to be fomnished hy the applicant to the designated Office(s). .

The following designated Offices, for which Ihetimelim!tnndexArﬁdeﬁ(l). a8 in force from 1 April 2002, does apply, have not
requested, as at the time of mailing of (he present notice, that the communication of the international application be effected under Rule
93bis.1 : ‘

AE, AG, AL, AM, AO, AP, AT, BA, BB, BG, BH, BR, BW, BZ, CA, CH, CR, CU, CZ, DE, DK, DM, DO, EA, EC, EE, EG,
ES, Fi, GB, GD, QE, GH, GM, GT, HN, HR, ID, 1L, IN, 1S, JP, KE, kM, KN, KZ, LA, LC, LK, LR, LS, LT, LY, MA, ME,
MG, MN, MW, MX, NI, NO, NZ, OA, OM, PH, PL, PT, RO, RS, SC, 8D, SE, SG, SK, SL, SM, ST, SV, TJ, TN, TR, TT,
UA, UZ, VC, VN, ZA, ZM, ZW |

In accordance with Rule 47.1(c-bis)(i), flrosc Offices accept the present notice as conchusive evidence that the Contracting State for which
that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the international
application. |

TIME LIMITS for entry into the national phase ‘

Tor the designated ar elected Office(s) listed above, the applicuble (ime limit for entering the national phase will, sabject to what is said in
the following paragraph, be 30 MONTHS from the priority date..

In practice, time limits other thun the 30-month time Bmit will continue t apply, for various periods of time, in respect of certain of the
designated ar elocted Office(s) Nisted above. For regular apdates on the applicable time limits (30 or 31 months, or other time limty),
Office by Office, refer to the PC7 Guzette, the PCT Newsletter and the PCT Applicant's Guide, Volume II, Nationsl Chapters, all available
from WIPO's Internet site, at http://www.wipo.int/pet/en/index. html. l

1t is the applicant’s sole responsibility to monitor all these tme limits,

Pacsimile No. +41 22 338 82 70

The International Buresu of WIPO Autharized officer

34, chemin des Colombettes
1211 Geneva 20, Switzerland . |

|

e-mail: pt05.pct@wipo.int

Yolaine Cussac

Farm PCT/IB/308(Second and Supplementary Natice) (January 2004) ‘
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PATENT COOPERATION TREATY

From the :
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To: . PCT
Gervasi, Gemma :

' ~ G ARBARTOLO & G ;
bl & e 'ﬁs‘ﬂ' MUMD ., & pj| |  NOTIFICATION OF TRANSMITTAL OF
20122 Mitano E OB LY B 2l °  THEINTERNATIONAL PRELIMINARY
ITALIE 9 APR 2010 : REPORT ON PATENTABILITY

174 (PCT Rule 71.1)
: |
/ﬁ ‘ ﬁm of maling
Ve || tcaymoninyan 20.04.2010
Applicant's or agent's file reference .
9582PTWO i IMPORTANT NOTIFICATION
intemational application No, Intornational filing date (deylr?mntlvyaarj Priority date (dayénonthiear)
PCT/EP2000052038 20.02.2009 | 29.02.2008
| Anpiicant

CM&D Phamma Limited

|

1

application.

communication to all the elected

4. REMINDER

PCT Applicart's Guide.

i

1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the
international prefiminary rapost on patentablitty and iis annexes, if any, established on the international

: !
2. A copy of the report and its annexas, if any, is being transmitted to the international Bureau for

3. Whete reguired by any of the slected Offices, the International Bureau will preg;a're an English transiation of
the report (but not of any annexes) and will transmit su#h transiation to those Offices.

The appliicant must enier the national phase before each elected Office by performing certain acts {filing
translations and paying national fees) within 30 monthg from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the Internétional Bureau with Form PCTAB301).

Where a transiation of the international application must be fumished to an elected Office, that transtation
must contain a translation of any annexes to the intemational preliminary report on patentability. It is the
applicant's responsibility to prepare and fumish such n?nslation directly to each elected Office concerned.

For further details on the applicable time limits and reqt{xirements of the elected Offices, see Volume It of the

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novefty, inventive step.
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international
preliminary examination and that "any Contracting Staté may apply
purposes of deciding whether, in that State, the claimed inventions is patentable or not* (see also Article
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

additional or different criteria for the

Name and malling address of the Intemational

preliminary examining authority:
European Patent Offica
0-80208 Munich

Tel. +48 8823990
Fax: +40 80 2399 - 4455

Authorized Officer
Py
Schiemmer, M h 9) \
| el +40 89 23098062 5 7
5 verts

Form PCTAPEA/A16 {January 2004)
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PCT

PATENT COOPER;ATION TREATY

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter Il of the Patent Cooperation Treaty)

(PCT Atticle 36 and Rule 70)
: L
! L
ggt:aﬂ;ams oz)agent‘a file reference FOR FURTHER AC‘T’ ON Sos Forn PCTIPEAS
" Intemational application No. Intematonal filng date (daymonthyear) Priority date (daymonthear)
PCTEP2009052038 20.02.2009 22.02.2008

INV. A61K31R357

Il
Intemational Patent Classlfication (IPC) or national classification and IPC

Applicant
CM&D Pharma Limited

beyond the disclosure in the intemational appf
Supplomental Box,

b. 3 (sent to the International Bureau only) a total of (Indicate type end number of efectronic carier(s)) , containing & '
sequence listing, in electronic form only, as indicated'in the Supplemental Box Relating to Sequencs Listing {see [

paragraph 3bis of Annex C of the Administrative Instructions).

\

l

i
1. This report [s the intarnational preliminary examination report, established by this Intemational Preliminary Examining
Authorlty under Article 35 and tranamitted to the applicant according to Article 38,

2. This REPORT consists of a total of 7 sheels, including this cover sheet.
3. This report is also accompanied by ANNEXES, comprising:
a. B sent to the applicant and to the Intemational Bureau).a totel of & sheets, as follows:

B sheets of the description, claims andfor drawings which have been amended and are the basis of this repart
andbr sheets cantaining rectifications authorized by this Authority (see Rule 70.16 and Section 607 of the
Administrative Instructions).

|
O sheats which supersede earlier sheets, but which this Authority considars contain an amendment that goes
ication as flled, as Indicated In tem 4 of Box No. | and the-

l

[0 BoxNo.ll  Priorty

4.  This report contains indications relating to the following items:

X BoxNo.l  Basis of the report ‘

T] Box No. il Non-establishment of opinion with regard t9 novelty, inventive step and industrial applicabliity
[J BoxNo. IV  Lack of unity of invention

& BoxNo.V  Reasoned statement under Article 35(2) with regard to novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

[J BoxNo. Vi Certain documents cited \
[J BoxNo. VIl Certain defects in the Interational application
] Box No. VIl Certain obsarvations on the intemational appiication

" Date of submission of the demand Date of compietion of this report
{ 2009-12-21 20.04.2010
i
Name and maling address of the Intemational Authorized officer
preliminary examining authority; ‘ /“' My,
Eurepean Patent Office ‘ : \ .
D-80298 Munich Baurand, Petra { _0)
Tel. +49 89 2309 - 0 ! X {
—=_  Fax: +49 89 2309 - 4465 Telephone No. +49 89 2380-2156 Sov?
N !

Form PCTAPEA/409 (Cover Sheat) (July 2008)
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Box No.| Basls of the report

1. With regard to the languag®, this report is based on

=
15

0

the International appfication in the language in whict}‘ it was filed

a translation of the international application into , which is the language

of a translation furnished for the purposes of: _

O Intemational search (under Rules 12.3(a) and 23:1(h))

[ publication of the Intematione! application (underRule 12.4(a))

07 intemational prefiminary examination (under Rules 55.2(a) andébr 55.3(a))

2. With regard to the elements* of the intemational application, this report is based on. (replacement sheets which
have been furnished fo the recelving Office in response toan invitation under Article 14 are referred 1o in this
report as “originally filed” and ars not annexed to this rep‘orr):

Description, Pages

1-7,

918, 22, 23 as originally filed

" 8,20, 21 filed with the letter of 18-12-2009

Clalms, Numbers
1-18 flled with the letier of _ 18-12-2009

Drawings, Sheets

1-5

0
3.0

as originaily filed

a sequence listing - ses Supplemental Box Relating #o Sequence Listing.

The amendments have resulted in the cancellation of:
3 the description, pages |
O the claims, Nos, |
O the drawings, sheetafigs :
[J the sequence listing (specify):

0 any table(s) related to sequence listing (specify}): ‘

4. L1 This report has been established as if (some of) the Lmendments- annexed to this report and listed below
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated In the
Supplemental Box (Rule 70.2(c)).

Form PCTAPEA/400 (July 2008)

O the description, pages
O the claims, Nos. i
[ the drawings, sheetafigs

O the sequence listing (speciy).

|
This opinfon has been established taking into accouﬁt the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 70.2 (e)).

Supplementary international search report(s) from Atfnhority(les) have been recelved and taken into
accaunt in drawing up this report (Rule 45bis.8(b) and (c)). .
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INTERNATIONAL PRELIMINARY REPORT : International application No,
ON PATENTABILITY PCT/EP2009/052038

Box No.V Reasgsoned statement under Article 35(2) with regard to novelty, Inventive step or industrial

applicabliity; citations and explanations supporting aueh statement

1.- Statement

Novelty (N) Yes: Claims ;2.{5. 7.8 1114, 17-19
No: Claims 1 10, 15, 1
Inventive stap (IS) Yes: Claims ‘

No: Claims 1-19

Industrial applicability (IA) Yes: Claims 119
No: Ciaims

2. Citations and explanations (Rule 70.7):
806 goparate shest

Form PCTAPEA/409 (July 2008) ‘
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INTERNATIONAL PRELIMINARY international application No.

REPORT ON PATENTABILITY

(SEPARATE SHEET) PCT/EP2009/052038
|

RefltemV |

Reasoned statement with regard to novelty, inventive step or Industrial
applicability; citations and explanations supporting such statement

5.1 Reference is made to the foliowing doc:uments:
|

D1

D2

D3

D4

D5

D7

|
TAMURA MOTO! ET AL: "Effects of soy oligosaccharides on plasma and cecal
isoflavones, and cecal enzyme activities In mice® JOURNAL OF NUTRITIONAL
SCIENCE AND VITAMINOLOGY, UNIVERSITY OF TOKYO PRESS, TOKYO, JP, vol.
49, no. 3, 1 June 2003 (2003-06-01) , pé‘ges 168-171, XP009117194 ISSN: 0301-4800

STANGROOM K E ET AL: "Effect of whole and fractionated dietary aifaifa meal on
zearalenone toxicosis and metabolism in rats and swine® CANADIAN JOURNAL OF
PHYSIOLOGY AND PHARMACOLOGY, NRC RESEARCH PRESS, CANADA, vol. 62,
no. 9, 1 September 1984 (1984-08-01), pages 1219-1224, XP009117192 ISSN:
0008-4212 |

DE 10 2004 054133 A1 (NATURPRODUKT CZ SPOL § R O [CZ]) 9 June 2005
{2005-06-09)

HOH CARMEN S | ET AL: "A clinical pilot study of oral sifibinin, a putative colorectal
cancer preventive agent, In patients with primary colorectal cancer and colorectal liver
metastases” PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR CANCER
RESEARCH ANNUAL MEETING, vol. 47, April 2008 (2006-04), pago 752,
XP001537130

MAHYAR-ROEMER MOJGAN ET AL: ';Rote of Bax in resveratrol- induced apoptosis of
coloractal carcinomna cells® BMC CANCFR, BIOMED CENTRAL, LONDON, GB, vol. 2,
no. 1, 17 October 2002 (2002-10-17) , page 27, XP021016050 ISSN;: 1471-2407

LECHNER DANIEL; CROSS HEIDE S: "Genistein prevents downregulation of 25-D-3-1
alpha-hydroxylase by 1,256-(OH)(2)-D-3 in human mammary and colorectal tumor cells:
Relevance for cancer prevention® PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING, vol. 45, March 2004 (2004-03) , page:
736, XPO01539466 |

HILLMAN L; PETERS S; FISHER A; POMARE E W: "DIFFERING EFFECTS OF
PECTIN CELLULOSE AND LIGNIN ON STOOL PH TRANSIT TIME AND WEIGHT"
BRITISH JOURNAL OF NUTRITION, vol. 50, no. 2, 1983, pages 189-196,
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|
6.2 The present application does not meet the criteria of Article 33{2) PCT, because
the subject-matter of claims 1, 2, 4, 6, 9, 10, 15 and 16 is not new, the reasons being
as follows:
It is noted that a claim to a composition for a particular use should be construed
as meaning a composition which is in fact g_ungnb_tg[ the stated use. If a known

composition is in a form in which it is suitable for the stated use, though it has never

been described for that use, it deprives the claim of novelty.

In the present case, novelty of claim 1 directed to "a composition comprising at
least one phytoestrogen and at least one insoluble and indigestible fibre for
prophylactic or therapeutic topical treatment of pathological conditions of intestinal
mucosa" Is destroyed by any document disclosing said composition. Consequently,
the following disclosures take away novelty of claims 1, 2, 4, 6, 9, 10, 15, 16 and 19:

D1 which describes feeding of rats| with a cellulose- isoflavone solid diet
containing cellulose and a mixture of daidzein and gepistain wherein said dist was
found to have an effect on the intestinal microflora (page 169, left-hand column, 1st
paragraph); |

D2 which reports rats foed with the mixture of mumgs_tm&[[gmn (page 1220, left-
hand column, 6th paragraph) and

D3 which discioses a compaosition oompnsing silymann , yacon and cellulose
(claims 1 and 4). |

5.3 With respect to novelty the Appllcar]rt appears to argue in his letter dated
18.12.2009 that the novelty- conferring feature of claims 1 and 19 over the cited
documents D1 - D3 would be “the fopical treatment of intestinal mucosa patholiogical
conditions”. The present Authority would like t0 stress that in the related art the term
*topical” generally rolates to a treatment pe'rformed on the surface of the body and
thus seems to be in contradiction with the expression "by oral administration® used in
said claims 1 and 19. Especially when taking into account the present Examples
describing oral administration of the claimed composition to rats, It is clear that claims

1 and 19 relate to an oral and not to a topical treatment.

Form PCT/8epamie Shaet/409 (Shoni 2) (EPO-Apri 2005) ‘
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|
54 The present application does not meet the critaria of Article 33(3) PCT, bacause
the subject-matter of claims 1 - 19 does not involve an Inventive step.
Inventive activity can only be acknowledged when the subject- matter of an
(independent) claim solves a technical pfoblem in an unexpected or surprising
manner, i.e. when all of the following conditions are fuifilled: )

|
(1} there must be a technical problem |
(1) the technical problem must be solved in tﬁe whole range claimed

(iii) the claim must contain all technical features leading to the solution of the
problem |

(iv) the solution of the problem must be inveniﬂve (= unexpected/surprising)

The problem to be solved by the presen‘t invention may be regarded as providing
for a composition effective in the treatment cbf adenopolyposis and its progression to
advanced adenomas and adenocarcinoma. |

it is pointed out that the technical problem is not solved in the whole range-
claimed. Present claims 1 and 19 encompass substantially any phytoestrogen
selectively agonist to the estrogen receptor-beta in combination with substantially any
non-starch polysaccharide. By contrast, the ipresent Examples describe the effect of
one single combination, namely silymarin + lignin, in a model of human familial
adenomatous polyposis. Since it doas not appear to be credible that results obtained
with one single combination could be extrapélated to substantially any phytoastrogen
in combination with substantially any non-starch polysaccharide, it is considered that
the condition of point (i)} above is not fulfilled.!

Cansequently, the subject-matter of claims 1 and 19 lacks inventive step (Article
33(3) PCT). i

|
5.5 Dependent claims 2 - 18 do not contalnl any features which, in combination with
the features of any claim to which they refer, meet the requirements of the PCT in
respect of inventive stap. ‘

|

5.6 Claim 19 relates to subject-matter oons‘dered by this Authority to be covered by
the provisions of Rule 39.1(iv)/ 67.1(iv) PCT. The patentability can be depsndent
upon the formulation of the claims. The EPO, for example, does not recognise as
patentable claims to the use of a compound for a medical treatment, but may allow
claims to a product, in particular substances or compositions for use in a first or further
medical treatment. |

|
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different concentrations and ratios, withi particular reference to a Milk Thistle
exiract with an analytical profile characterised by a silymarin content higher than
70% and a silybinin A+B content higher than 30%. In general, additional
components o and/or substitutes of sliymarin In the compositions object of the
present invention are other phyloestrogeris, provided that they are selective for
ERB and with a anti-estrogenic actNW. that is not inducing a significant
proliferative activity on tissues that are classical targets for the estrogens, such the
above mentioned phytoestrogens, in similar, concentrations as that of sllymarin.

The other essential Component of the compositions for oral administration of the
present Invention is an insoluble and in&igestible. l.e. resistant to enzymatic
digestion In the gastrointestinal tract, fibre. ':rhe insoluble fibre can be present in.a
puriflad form or as component of a natural exiract, provided that in the
compositions the insoluble fibre content is between 1% and 309, Such fibre is
selected from plant fibres with a non-starch polysaccharidic nature and among

these fibres are preferably fibres selected In the group consisting of

polybhenylpropanoﬁd lignin (hereafter called also lignin), celiiose, Inulin and long
|

chain inulin and mixtures thereof, Particular preference Is given 1o the lignin, The
|

insoluble fibre can be present as a purified component as well as a constituent of

an extract. In the later case, the above mentioned insoluble fibres can be present

a8 a mixture and assoclated with other nutritional substances. in particuiar, tha -

fibres can be used for the composttions of the Invention ag follows: In the case of
lignin, as such in the polydisperse form or as |whe:at bran; in the case of cellulose,
as such or as a soy extract: in the case of l+ulln, long ¢hain nulin is preferable,
with & polymerisation degree of 10-65 and an Average chain length of 25, as such
Or as artichoke extract, chicory exiract or Dandenon root powder,

The fibres present in the oral compositions object of the present Invantion are
anyway to be considered add-ons 1o the dibt, but independent from the total
dletary fibre intake.
The compositions according fo the inventions :hava shown unexpected biological
properties, since said compositions, chamcterized substantially by the assoclation
from at least one phytoestrogen, selectively agonist to estrogen raceptor beta
(ERB), or mixtures thereot and at least one dietary Insoluble fibre selected from

|
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Table 3. Number of intestinal polyps in animals fed different diets

Standard diet | Diet with Plantago | Diet with ignin ]

+ s 0 ppm 54.8 +20.2 143.6 +95 46.8 +14.0
810 ppm 440+ 218 454+238 4381100

+ i1 50 ppm 55.4 + 26.2 515 £20.5 34.0 + 10.7

|+ 1 200 ppm 37.2+9.0¢ éso.o +4.7 4854286

+s1l 600 ppm 62.6 + 24.6 ‘l

Estrogen 32,33 ¢ 12,06

(contro) !

Table 4 lists the silymarin content (expresj,sed as pg/g silybinin In the fissue,
determined by HPLC) in the duodenal tract, where silymarin is known to be
preferentially absorbed, and in the ileum afler seven days feeding 200 ppm
silymarin, or a composition containing 20(:) Ppm sllymarin and a non starch
polysaccharidic fibre (Tignin) as an add-on to the standard diet of C57BL/8J mice
(n=8). The association of sllymarin and insoluble fibre caused a preferential
transponi of the phytoestrogen In the ileal region, the intestinal area where polyps
tipically develop in the transgenic mouse, Mo;#;over, it Is known that such condition
mimice the development of adenopolyposis in human colon, Therefore, the
composilions object of the present invention ican be an effective system for the
topical treatment of the area atfected by adenomatous formations.

Table 4, Mean and standard deviation of silyn{rarin tissue concentration in mouse

Intestine |
Duodenum (pg/g) lleum {ugrg)
Siymarin 200 ppm, 7 days 8.541234 2.84 +.2.03
Sitymarin 200 ppm ¥ Lignin, 7 days | 5.47 fe 2.38 3.93 £2.71

|
Table 5 lists mean ang standard deviation (SD) of the volume of intestinal polyps.

|
- Assuming polyps shape as a sphere, by meas?ring thelr diameter it was possgible
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to calculate ﬁheir volume, expressed in mr‘n3. Surprisingly, lignin alone Is able to
reduce polyps volume (p=0.0001). The aséiociation of sllymarin with lignin is able
to significantly reduce the volume of polyps (p=0.0001). Moreover, the association
is synergic for the two Components, as suggested by the fact that the using lowar
doses of phytoestrogen, the same effect as per the higher doses ot single
componenit is observed. Noteworthy, estrziladiol proved to be ineffective on this
parameter, demonstrating that the composition object of the present invention,

containing a phyloestrogen selectively agonist to ERB, Is effoctive on this
|
parameter, '

Table 5. Comparison of polyps volume (mm® & SD) in animal fed the different diets

Standard diet Biat with Tignin
+siT0 ppm | 2421 £ 105.1 923161.9°
¥sil10 ppm 145.0% 100.6 121.02 726

| + s8I 50 ppm 158.4 + 60.3 99,00 1 53.18"
+ 811200 ppm 120.4 £ 69.0° 136.0 £ 633
[+ 511600 ppm 162.Q7i89.35
Estrogen (controt) - 141781 79,1

Histological preparations of randomly chosen intestine sections of every animal
from the different treatment groups were obséT»rved by a blinded pathologist, who.
graded the dysplasia of the adenomatous formations Present as minor, mild or
severe. In the estradiol-troated animals, 70;% showed polyps with dysplasia
classiflable as severe, versus 21.4% in animals fed standard diet added with 200
ppm silymarin, 30% in animals fed diet with I

ignin. and 20% in animals fed diet
with lignin added with 50 ppm silymatin, |

Table 6 lists the results concerning HLC (highegt labeled csll) in the experimental
groups. Data shows that cell migration rate, and consequently the esfoliation rate

of enterocyles in the intestinal lumen, is significantly increased in the group treated
with lignin and sliymarin (even at low doses). ‘
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CLAIMS |
1. A tomposition comprising at least one phytoestrogen or a mixture of
phytoestrogens selectively agonists to the estrogen receplor-beta and at jeast one
insoluble and indigestible fibre or mlxliunes thereof selected from the group
5 consisting of non-starch polysaccharides for prophylactic or therapeutic topical
treatmant of Intestinal mucosa pathologkl;al conditions gelected from the group
consisting of adenopolyposis and its pragression to advanced adenomas and
adenocarcinoma by oral administration, |
2. The composttion according to claim 1, wherein the phytoestrogens, In
10 purified form or as extracts, are selected ?mm the group consisting of sllymarin,
sliyblinin, iso-silybinin, silydianin, sllychristlnL genistein, resveratrot, coumestro! and
mixtures thereof,
3. The composition according to claim 1:, wherein the phytoestrogen is the Miik
Thistle extract sliymann consisting of thé mixture of sllymarin, sllybinin, Iso-
15 shlybinin, sitydianin, shychristin, .
4, The composition according to claim |1, whereln insoluble and indigestible
fibres, in purified form or as extracts, are ée!‘ected from the group consisting of
lignin, cellulose, inutin, fong chain inulin and Jmlxtures thareof.
6. The composition according to claims 2- 4, whereln the phytoestrogen Is
20  silymarin and the insoluble and Indigestible fil?ms Is lignin,
6. The composition according to claims 1-5, wherain phyloestrogens are in g
range comprised from 0.4 10 10 % of the total?iweight of ssid composition,
7. The composition according to claims 68, wherein phytoestrogens are in 2
range comprised from 0.5 to 5% of the total weight of sald composition.
25 8. The composition according to claims 6, wherein phytoestrogens are in g
fange comptised from 1 10 2% of the total weight of said composition.
9. The composition according 1o claims 1-5, wherein the insoluble and
Indigestible fibres are in & range comprised fé'om 1 to 30% of the total weight of
sald composition. l
30 10. The composition according to claim 9, wherein the fibres are in a range
comprised from § to 25% in solid formulations,

\
1
|
[
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11.  The composition according to claim 8, whereln the fibres are in a range
comprised frorm 10 to 20% In solid forms. !

12. The composition according to clalJm 9, wherelin the fibres are in a range
comprised from 2 10 15% In liquid forms. | ,

13.  The composition according to claim 9, wherein the fibres are in a tange
comprised from & to 10% in liquid forms, :

14 The composition acconding to any one of the preceding claims 1-13,
wherein problotics, live or tyndalized, are further added.

15.  The composition according to anyone of the preceding oclaims 1-14, in
combination with pharmaceutically acceptaltb!e exclplents and/or dliuents suitable
for solid forms seleciad from the groupl consisting of powders, effervescent
powders, chewable tablets and tablets.
16. The composition according to any bne of the preceding claims 1-14, in
combination with food grade acceptable e'?xcipients and/or diluents suitable for
solld forms selected from the group conslsting of powders, effervescant powders,
chewable tablets and tablets, i '

17.  The composition according to any one of the preceding claims 1-14, In
combination with pharmaceutically accepta!:'qle excipiants and/or diluents suitable
for liguid forms selected from the gmuip consisting of syrups, solutions,
Suspensions and aqueous dispersions. |

18.  The composition according to any one of the preceding claims 1-14, in
combination with food grade acceptable exlclplents andfor diluents suitable for
liquid forms selected from the group consisting of syrups, solutions, suspensions
and aqueous dispersions. |

19.  Usa of the compositions according to any one of the preceding claims for
the prophylactic or therapeutic toplgal treatme:nt of intestinal mucosa pathological
conditions selected from the group conslsting of adenopolyposis and s
prograssion to advanced adenomas and adenocarcinoma by oral administration,

|
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|
Compasitions comprising phytoestrogens: selective for estrogen beta
receptor and dietary fibres
FIELD OF INVENTION |
The present invention relates to compositions comprising one or more
phytoestrogens in association with dietar)f fibres, insoluble and resistant fo
ehzymatic digestion, and to the use of said compositions for the prophylactic
andfor therapeutic {reatment of intestinal mucosa and in particular of
adenopolyposis coli, and of their progression tlo calorectal carcinoma.
BACKGROUND OF THE INVENTION
Adenocarcinoma, or colorectal carcinoma (CRC),, is the third cause of death In the
world. CRC pathogenasis includes polyps formation onto the intestinal mucosa,
considered pre-cancerous lesions. When diagnosed by colonoscopy, the Intestinal
polyps are usually endoscopically removed. l}ﬂm polypectomy, the recurrence rate
is around 10-15 % per year. Among recurrent polyps, 10% occurs as advanced
adenoma, characterised by a diameter > 1 cm and histologically villous. The
presence of one advanced adenoma, or the |presenoe of two new formations aftér
polypectomy, independently from their histological characteristics, characterise the
population with the highest risk of developing a CRC (Vogelstein B et al. Genetic
alterations during colorectal-tumor developme‘nt. NEJM 1988, 319: 525-532).
Human familial adenomatous polyposis (FAP) is caused by a germinal mutation of

the APC (Adenomatous Polyposis Coli) }tumour suppressor gene. FAP is

characterised by the development of a large number (hundreds to thousands) of
adenomas in the colon. Whereas the genetic substrate favours the initiation of the.

tumarigenic process and cannot be pharmacologically or nutritionally modified,
promotion of tumorigenesis may be controlled, so thwarting the progression
toward cell de-differentiation and neoplastic itransformation. The primary goal of
the colonoscopic screening is the monitoring of adenomas and their progression to
advanced forms and to CRC. In addition to. colonoscopic screening, the clinical

need for chemopreventive interventions, sa}e and effective in keeping low the

recurrence rate of adenomas, is certainly high, but still unmet. Cyclooxigenase-2

{COX-2) inhibition by celecoxib and rofeoox;ib, although effective, is assoclated
|
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with an unbearable risk of cardio-vascular side effects (Lance P. Chemoprevention
of colorectal cancer: some progmés but a long way lo go. Gastroenterology 2008,
134: 341-343).

A higher CRC prevalence in males, and a reduced incidence in females
undergoing hormohe replacement therapy | (HRT) support the hypothesis that
estrogens play a protective role in colon-tum&rigenic process. As a further proof of
concept of the protective role of estrogens in the intestinal mucosa, it must be
cited the recent evidence an the regression{
affected by FAP, after estro-progestinic therapy for contraceptive purposes
(Giardiello F, Hylind L, Trimbath J et al. Oral Contraceptives and Polyp Regression
in Familial Adenomatous Polyposis. Gastroenterclogy 2005; 128:1077—1080).
Unfortunately, in the epidemiological stud;ies conducted on post-menopausal
women undergoing estro-progestinic therapy, a high incidence of breast cancer
and cardiovascular accidents have been iobserved. thus requiring the early
termination of the study to safeguard the h(:aalth of the enrolled patients (Writing
Group for the Women's Health Initiative ynvestigators. Risks and benefits of
astrogen pius progestin in healthy postmenopausal women. JAMA 2002, 288: 321-
333). |

Estrogen receptors exist in two forms: alpha (ERa) and beta (ERB), differently
localised and expressed in the various anatomical districts. ERa is mainly localised
in breasts, cardiovascular system, bones, urogenital and central nervous system,
whereas ERP is expressed in prostate, salivary glands, testes, ovaries, in the
immune system and, predominantly, in the intestine. 17@-estradiol (estrogen) is. a.
non selective ligand for both receptars, thjat performs a proliferative activity in
presence of ERa and anti-proliferative in éresenoe of ERB (Koehler KF et al.
Reflections on the discovery and significance of Estrogen Receptor 8. Endocr Rev
2005, 26: 465-478). Tha bensficial effects} observed in the above mentioned
studies on the reduced CRC Incidence could therefore depend specifically from
the Er activation.

of the adenomas in a young woman,

The involvament of ERB in the adenomatous polyposis and CRC is demonstrated

by Its reduced expression, with respect to normal intestinal mucosa, in

polypectomized patients already in pre-cané:enous stage (DI Leo A et al. ER-§.
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expression in large bowel adenomas: Impl}catlons in colon carcinogenesis. Dig
Liver Dis 2008, C40: 260-266). Signlﬂcarjltly, ERB reduction relates with an
increased proliferation and a pragressive cell de-differentiation, demonstrating that
ERp silencing Is involved in tumour progression. The colorectal pre-cancerous
lesions hence are early warnings of CRC development in a relevant part of the
population. The dramatic decline of ERB is also observed in the more advanced
stages of the neoplastic transformation (Konstantinopoulos PA ef al. Oestrogen
receptor beta (ERB) Is abundantly expressed in normal colonic mucosa, but
declines in colon adenocarcinoma paralleling the tumor's dedifferentiation. Eur J
Cancer 2003, 39: 1251-1258). '

Experimental studies conducted on C57BL/8J - APC Min/+ transgenic mice, that
carry a mutation of the germinal line of the APC gene, support the estrogens'
protective role in the prevention of the neoplastic transformation In colonic
epithelial cells. In particular, Weyant et al. (Weyant MJ et al. Reciprocal expression
of ERa and ERB is associated with estrogen-mediated modulation of intestinal
tumorigenesis. Cancer Res 2001, 61. 2547%2551), using female transgenic mice,
demonstrated that intestinal adenomas sporlataneously develop after ovarlectomy.
Ovariectomy gave rise to a 77% increase in intestinal adenomas neoformation,
whereas the subsequent administration of [17-8-estradiol caused a reduction in
intestinal adenomas.

Besides genetic causes, it is known that exposure to carcinogens inside the
intestinal lumen or to agents potentially genotoxic for the epithelial cells of
intestinal mucosa is an epigenetic event that facilitates the inactivation of both
alleles or the somatic mutation of the APC éene, both In FAP and sporadic form.,
These dangerous substances are normally ingested with the diet, or they can be
formed In the Intestinal lumen as an effect of the digestion, in particular of fats, or
by degradation of bile acids. ' .

For this reason, a diet rich in fibres, believed exerting a shlelding effect on the
intestinal mucosa or adsorbing potentially fgenotoxic xenobiotics, Is considerad
useful in CRC prevention (Robertson DJ et al. Fat, fiber, meat and the risk of
colorectal adenomas. Am J Gastroenterol 2005, 100: 2789-2795). However, the
clinical evidences of such efficacy are not aMw convincing. This often depends.

3
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on the poor quality of the various experimental protocols, where the expected
effects are not weighed against the total fibre dietary Intake, comprised of soluble
and insoluble fibres. Therefore, the expected1 effects due to the addition to the diet
of a known amount of a fibre quaﬁﬁéd for llts structure, degree of solubility and
digestibility, with its own viscosity and ge“ingj properties in the intestinal lumen, are
largely unclear. All the previously mentioned features (i.e. structure, degree of

solubility and digestibility, viscosity and geliing properties) heavily affect the

properties of the fibre, as well as its. biological effects on the intestinal physiclogy

of complex organisms (Jones JR et al. Dieltary reference Intake: implication for
fiber labeling and consumption: a summary of the Intemational Life Sciences
Institute North America Fiber workshop, June 1-2, 2004 Washington, DC. Nutr Rev
2006, 64: 31-38).

.SUMMARY OF THE INVENTION
According to the Inventors, the therapeutic need may be met by locally delivering

agents capable to act as selective agonists éo the estrogen receptor-beta invoived
in the progression of the adenopolyposis to colorectal cancer, significanty

reducing the systemic absorption of such agents and thus favouring their

pharmacological action onto the intestinal mucosa,

Composltions for oral administration compr;ising an association of at least one
phytoestrogen, selectively agonist to Estroben Receptor Beta (ERB), or more
phytoestrogens with the above properties, a'nd insoluble dietary fibres, i.e. fibres.
resistant to enzymatic digestion in the intestinal tract, may meet the need in the
medical field of tools useful for prevention or treatment of the adenopolyposis coli
condition and its progression to colorectal cancer,

Therefore, in a first aspect It is an object of the present invention compositions
compriging at least one phytoestrogen or a mixture of phytoestrogens selectively
agonists to the estrogen receplor-beta (ERB), and at least one insoluble and
indigestible fibre or mixtures thereof selected from the group consisting of non-
starch polysaccharides. !

Yet, it is a further object of the invention the use of such compositions oraily
administered for the topical treatment of th? intestinal mucosa, and in particular
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the treatment of adenopolyposis coli condi?ions, and for the prevention of their
progression to colorectal cancer.
As it will be readily apparent from the detailed description of the Invention reported

hereafter, in the presence of pre-cancer lejsions of the colon characterised by

mutations of the APC fumour supprassor, @ieﬁned as polyps or adenomas, the
compositions for oral administration can be profitably used to reduce the number
and volume of polyps and to prevent their progression foward the neoplastic
transformation, reducing their grade of dysplasia. '

The compasitions for oral administration ot“sjed of the present invention can be
profitably used to restore ERS expression onto the colon mucosa, otherwise
deficlent or silenced when intestinal adenorinas occur, and to restore a ratio of
expression between the estrogen receptor beta and alpha in favour of the anti-
proliferative activity.

Moreover, the association from at least Ane phytoestrogen, selective for the
estrogen receplor-beta, and at least one Insoluble dietary fibre forming the

compositions for cral administration object of the present invention represents a

preferential delivery system for the ERB selective phytosestrogen to the colon,
where the adenopolyposis Is preferentially located, with an enrichment of the
components onto the intestinal mucosa ?nd into the colonocytes. The oral
compositions object of the present invention are therefore a safe and effective
delivery systém for the topical treatment of tihe intestinal mucosa, in conditions at

high risk for the development of adénomas and thelr progression to

adenocarcinoma, therefore useful in the treatment of subjects affected by
adenopolyposis coli, in familial and sporadic forms, recruited to colonoscopic
screening and after polypectomy, to prev‘ent the development of advanced
adenomas, and fo prevent their potential neoplastic transformation into
adenocarcinoma, also known as colorectal cancer (CRS).

BRIEF DESCRIPTION OF THE FIGURES

Figure 1. The figure shows the genic exprassion (Messenger RNA, mRNA) of
estrogen receptors in APC Min"* mouse intesftine. The levels of expression of ERB
and ERa mRNA are expressed as optical density units in comparison with the

optical density units of constitutive 18S mliRNA, relative to a structural protein
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unmodified in the experimental conditions of the present study. The results show:
a significant increase of ERB mRNA in the slilymarin 200 ppm group (p=0.03), with
respect to the control group fed standard diet; an unexpected significant decrease
of the ERa mRNA in the group fed the insl:luble fibre lignin alone {(p = 0.04); &
significant increase of ERP in the group !fed the composition formed by the
association lignint+silymarin (p=0.04). ‘

Figure 2. The figure shows the ratio between the mRNAs of estrogen receptor
alpha and beta, in the intestine of APC Min* mice. By comparison with the group.
of animals subcutaneously treated with eetragen (known to be non selectively
active on ERB and ERa), the resuilts confirrp the selectivity of silymarin for ERB,
being the receptor increased by the ligand. I\lnoreover. the results demonstrate that
the association of silymarin (even at iow doses) with the insoluble fibre lignin, by
itself surprisingly active in reducing the ex;Lression of ERa which possesses a
proliferative activity, facllitates the restoraﬁo}w of an expression ratio between the
estrogen receptors in favour of the anﬁ-pmlife'_taﬁve activity.

Figure 3. The figure shows the ratio betweeh the level of estrogen receptor alpha
and beta protelns, in the intestine of APC Min" mice, as detected by Westem
Biotting. With respect to the control group 01 animals fed standard diet only, an
increase of the ERP protein versus the ER? protein is observed in animals fed
different diets, this increase being higher in tllne group subcutaneously treated with
17B-estradiol; In the sllymarin fed group; in the lignin fed group; in the group fed
the composition containing lignin + silymarin, even at low doses.

Figure 4. Figure 4A compares ERB/ERa mRNA ratio in the small intestine of wild
type (WT) and APC Min*groups, fed different diets. Silymarin (SIL), lignin (LIG)
and sllymarin+lignin (SIL+LIG) restored ERbIERa mRNA to levels comparable
with WT healthy mucosa. ERB protein was also increased in all the dietary
managed groups (Fig. 4 B), when compared to controls.

Filgure 5. TUNEL assay (A-C) and cleaved ciaspase-s (CC-3) (D) assessment of
pro-apoptotic acivity in non adenomatous at?d adenomatous mucosa from APC

Min™ animals fed the standard diet (Control) or different diets (SIL, LIG, SIIL+LIG),
1

- In comparison with wild type (WT) mice fed the standard diet. In non-adenomatous-

mucosa, silymarin, lignin, and the combination of the two restored apoptosis to
|
|
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levels comparable with the healthy mucosa from WT mice. In adenomatous
mucosa, only the association of silymarin and lignin restored apoptosis to vaiues
comparable with healthy mucosa from WT mice. Whereas CC-3 markedly
decreased In the APC Min™ mice fed the standard diat, a strikingly increase was
observed in the dietary managed groups.

DETAILED DESCRIPTION L’v

According to the state of the art described above, and considering the side effects
potentially experienced with non selective agonists of estrogen receptors, the oral
compositions abject of the present invenﬁoﬁ compriea at least one phytasstrogen
selectively agonist to estrogen receptor | beta (ERB), or mixtures of such
phytoestrogens, supported by a wide use that sustains Its/their clear safety and
effectiveness profile.

For the purpose of the present invenﬁort. the preferred phytoestrogens are
salected from the group consisting of ﬂavoligr\ans. namely silymarin, sllybinin, iso-
silybinin, silydianin, silychristin, the isoﬂaVon;e genistein, the flavonoid resveratrol,

-coumestrol and mixtures thereof. The phytoestrogen or phytoestrogens composing
the mixture can be present in the composition both in their purified form and as

plant extract. More preferably, the phytoestrogen is sitymarin, as such or as a Mikk
Thistle extract, the most preferred one being the Milk Thistle extract consisting of a
mixture of flavolignans silymarin, sliybinin, iso-silybinin, silydianin and sitychristin.

It is known that silymarin, a standardized mixture of flavolignans extracted from
Mitk Thistle fruits, widely used in traditional medicine es hepatoprotectant,
possesses a documented profile of safety ahd tolerability, as well as properties of
the same as selective ERB agonist, without any relevant activity on Era, have
been described (Seidlova-Wuttke D et al. Silymarin Is a selective estrogen
receptor B (ERB) agonist and has estrogenic effect in the melaphysis of the femur
but no or antiestrogenic effects in the uterus Bf ovariectomized (ovx) rats. J Steroid
Biochem Mol Biol 2003, 86: 179-188). |

“Silymarin” is the common denomination uised for a plant extract containing a
mixture of flavolignans: silymarin, silybinin, iso-silyblnin. silydianin and silychristin
in varlable concentrations and ratios. in the compositions object of the present

invention, "Silymarin® means the mixture of flavolignans composing the extract, in.
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different concentrations and ratios, with R‘arﬁcular reference fo a Milk Thistle
extract with an analytical profile characterised by a silymarin content higher than
70% and a silybinin A+B content higher than 30%. In general, additional
components to and/or substitutes of sitymarin in the compositions object of the
present invention are other phytoestrogensi, provided that they are selective for
ERB and with a anti-estrogenic activity,. that is not inducing a significant
proliferative activity on tissues that are classilcal targets for the estrogens, such the
above mentioned phytoestrogens, in similar concentrations as that of silymarin.

The other assential component of the compositions for oral administration of the
present invention is an insoluble and indigestible, Le. resistant to enzymatic
digestion in the gastrointestinal tract, fibre. The insoluble fibre can be present in a
purified form or as component of a naftural extract, provided that in the
compositions the insoluble fibre content is betwaen 1% and 30%. Such fibre is

salected from plant fibres with a non-starch polysaccharidic nature and among

these fibres are preferably fibres selected in the group consisting of
polyphenylpropancid lignin (hereafter called le lignin), cellulose, resistant starch,
inulin and long chain inulin and mixtures thersof. Particular preference is given to
the lignin. The insoluble fibre can be present as a purified component as well as a
constituent of an extract. In the later cass, the above mentioned insoluble fibres
can be present as a mixture and associated with other nutritional substances. in
particular, the fibres can be used for the oodmposiﬂons of the invention as follows:

in the case of lignin, as such in the polydisperse form or as wheat bran; in the case

of cellulose, as such or as a soy extract; in the case of inulin, tong chain inulin is

preferable, with a polymerisation degree of 10-65 and an average chain length of
25, as such or as artichoke extract, chicory extract or Dandelion root powder.
The fibres present in the oral compositions object of the present invention are

anyway to be considered add-ons to the iiiet, but independent from the total

dietary fibre intake.

The compositions according to the inventions have shown unexpected biological

properties, since said compositions, chamcte;rized substantially by the assoclation
from at least one phytoestrogen, selectively agonist to estrogen receptor beta
(ERB), or mixtures thereof and at least one|dietary insoluble fibre selected from
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fioras having a non-starch polysaccharidic nature or mixtures thereof, proved to
have a synergistic effect on the parameters used for the necessary experimental
validation of thelr ugefulness. | '

in fact, the dietary insoluble fibre (in parilcular lignin) proved to be active in
maintaining ERP proteic expression, evidence unknown to date, and proved to be
synergic with the phytosstrogen silymarin jn significantly keeping under control
parameters that are markers of the proﬁferajﬁon and neoplastic progression, such
as for example the volume and degree of dysplasia of adenomatous polyps.

in addition similar synergistic unexpected effects between phytoestrogens and
fibras have been seen In other relevanti blological parameters, such as the
restoration of a pro-apoptotic activity on the gdenomatous mucosa and even more
interestingly on the non-adenomatous mucosa, to level comparable with those
observed on healthy intestinal mucosa. The unbalanced proliferation/apoptosis

ratio observed on the non adenomatous imésﬂml mucosa of APC Min'* mice fed

the standard diet —~ an experimental mbdel validated to assess both the
pathoblological mechanisms as well as the efficacy of phammaceutical and/or
nutraceutical interventions of human clinical relevance — can explain the clinically
documented recurrence of polyps in patien{s entered the screening colonoscopy
program, because of previous polyp de'tectit“an and polypectomy, and regarded as
at increased risk of CRC development and progression.

The results obtained above mentioned in sv.flmmary widely support the envisaged
use of the compositions object of the presen:t invention. In particular, in mammals,
humans. or non-humans, a composition for oral administration according to the
invention can induce the expression of the estrogen receptor beta directly on the
Intestinal mucosa, when such receptor Is poorly expressed or absent because of
the presence of pre-cancerous lesions in the colon mucosa, due to a mutation of
the APC tumoral suppressor, such as per familial (FAP) and sporadic
adenopolyposis.

In addition, the oral compositions acoordiné to the present invention could be a
useful system to preferentially target the delivery of the phytoestrogens to the
intestinal area affected from polyp development, being this area the small intestine.
in the experimental mouse model and the colon in humans, where the insoluble
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fibres are partially digested. The insoluble :ﬂbres contained In the compositions
according to the present invention, and particularly lignin, act as a shield in the
upper gastrointestinal tract, where WMMQMS are otherwise preferentially
absorbed. Moreover, this shielding effect: allows a prolonged contact of the
phytoestrogens comprised in the oomposiﬂonrﬁs according to this invention onto the
intestinal mucosa and onto colonocytes. As a proof of concept, whereas the
insoluble fibre, and particularly lignin, was| per se ineffective in counterfighting
intestinal neoplasia, as assessed by the number of developed palyps and their
volume, the compositions according to the invention, and particularly the

combination of silymarin at the lowest effective dose with lignin determined a

maximal reduction in polyp number and volume, comparable with the one obtained
by adding the standard diet with silymarin at tlhe highest effective dose.

Composltions according to the invention can therefore usefully be employed,
gither as pharmaceutical products or nutraéeullcals, in the treatment of patients

affected by colon adenomas, diagnosed thhough colonoscopic examination, with

the alm of reducing polyp number and volume, of preventing thelr progression to

advanced adenomas and, possibly, to adenocarcinoma. Compositions according
to the invention can also be employed to pirevent or reduce the development of
new polyps and to prevent their progression o an advanced form, and possibly to
adenocarcinoma, in polypectomised patients currently recruited to screening
colonoscopy program, in the period between scheduled screening colonoscoples.

The compositions for oral administration of the present invention can be in both
liquid and solid form. Independentiy from the type of phytoestrogens used and

from the form thereof (i.e in purified form or as extract), in said compositions the

phytoestrogens and the mixtures thereof are comprised from 0.1% to 10%. by
weight, more preferably from 0.5% to 5%, ant; most preferably from 1% to 2%. -

In fact, when the phytoestrogen is silymarin, said solid and liquid oral compositions
preferably comprise from 0.1% to 10% by weight, more preferably from 0.5% to
5%, and most preferably from 1% to 2% of sllymarin, independently from the
extract thereof used. )

In the case of use of genistein as phytoestrogen, the solid and liquid compositions

of the present invention preferably oomprise: from 0.1% to 10% by weight, more
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preferably from 0.5% to 5%, and most preferably from 1% to 2% of genistein,
independently from the extract used. i

The solid and liquid compositions object Iof the present invention preferably
comprise from 0.1% to 10% by weight, more preferably from 0.5% to 5%, and
most preferably from 1% to 2% of coumesirol, independently from the extract
used. ‘

The solid and liquid compositions object of the present invention preferably
comprise from 0.1% to 10% by weight, more preferably from 0.5% to 5%, and.
most preferably from 1% to 2% of mixed phiytoestrogens. independently from the
extract used. :

With reference to the insoluble fibre component, the solid compositions of the

present invention preferably comprise from 1% to 30% by weight, more preferably

from 5% to 25%, and most preferably from 10% to 20% of indigestible dietary
fibre, independently from the type of extract used (i.e. purified or as such).

The liquid compositions of the present invention preferably comprise from 1% to
20%, more preferably from 2% to 15%, and most preferably from 5% to 10% of
indigestible and insoluble dietary fibre, independently from the type of extract used
(i.e. purified or as such). - ‘

The solid compositions can be in form of powder, effervascent powder or
chewable tablets. The powder forms can in turn be muiti-dose (botties, canisters,
jars) and single dose (sachets) packages. The liquid forms can be in form of
syrups, solutions, suspensions or agueous #ispersions. In such formulations, the
compositions can additionally comprise acceptable pharmaceutical or food grade
exclplents, diluents, preservatives, flavours, foaming agents, pH correcting agents,
etc., depending on the chosen form, suitable for the oral administration,

Moreover, the compositions of the pres%nt invention can further comprise
problotics, such as for example lactobacillii and/or bifidobacteria, both live and
tyndalized, with the purpose of contributing to the normalization of the intestinal
microflora and to the intestinal fermentation ($fthe fibre, effects known contributing
to the formation of a healthy microenvironment in this anatomical district.
Problotics are added as adjuvants to maintain or balance the intestinal physlology
and to help metabolise the Indigestible and insoluble fibre.

{0F
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Compositions In accordance with the preéent invention are shown in working
examples 1-10. Working examples 1-7 refer to solid formulations, and working
examples 8-10 to liquid formulations. Unles§ otherwise specified, the proportions
of the components comprising the compositions in the working examples

S represent the weight percentages of the respective components relative to the final

10

1S

product. The following examples further describe and demonstrate embodiments
within the scope of the present invention. The examples are given solely for the
purpose of illustrations, and are not intended to limit the scope of the present
invention, because varlations of the present invention are possible without
departing from the spirit and scope of the lnv%ntion.

Solid formulations |
|
Example 1: Effervescent powder 1

Component j , Quantity %
.Milk Thistle Dry Extract 70% HPLC silymarin | 2.00
Correspondingto silymarin 1.40
Lignin ] 20.00
Maltodextrins | 70.90
Sodium Citrate l 4.50
Potassium Citrate | : 0.50
Citric Acid ' 1.00
Silicon Dioxide ; 0.10
Flavouring | 1.00

Example 2: Effervescent powder

Component 1 . Quantity %
Milk Thistle Dry Exiract 70% HPLC silymarin | 2.00
: Corresponding ‘to silymarin. 1.40
Oligosaccharide Fibre (Inulin) i : 20.00
'Maltodextrins | ' 70.90
Sodium Citrate l 4.50
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Potassium Citrate 0.50
Citric Acid 1.00
Silicon Dioxide 0.10
Flavouring 1.00
Example 3: Effervascent powder
‘Component - Quantity %
Mitk Thistie Dry Extract 70% HPLC silymarin 2.00
Corresponding to silymarin 1.40
Lignin or Long Chain Inulln 20.00
Lactobaciius Acidophilus, Tyndalised Equivalent to 10 MLD
Maitodextrins | 71.80
‘Sodium Bicarbonate 1 2.60
Tartaric Acid 1.40
Silicon Dioxide 0.10
Flavouring 2.00
Example 4: water-dispersible powder
Component Quantity %
Silymarin 1.40
Dandellon Root Powder 35.00
Maltodextring 61.50
Sllicon Dioxide 0.10
Flavouring '2.00
Example 5: Effervescent powder i
Component : Quantity %
| Milk Thistle Dry Extract 70% HPLC silymarir:l 1.00
Correspondin§ to silymarin 0.70
Genistein | 0.70
'Dietary or Oligosaccharidic Fibre (inulin) 20.00
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Maltodextrins 70.90
Sodium Citrate 4.50
Potassium Citrate » 0.50
Citric Acid 1.00
Shiicon Dioxide : 0.10
Flavouring , 1.00

Example 6: Effervescent powder

‘Component | Quantity %
AlfaAlfa Dry Extract 10% HPLC coumestrol ! 7.00
‘ Corresponding t%) coumestrol 0.70
1 Wheat Bran | 30.00
Maltodextrins : 55.90
Sodium Citrate | 460
‘Potassium Citrate i 0.50
Citric Acid f 1.00
1 Siicon Dioxide 5 3.10
' Flavouring 1.00

Example 7: water-dispersible powder

Componeant Quantity %

Sliymarin Q.70

'Genistein , 0.70
‘ Dandellon Root Powder 35.00

Maltodextring 61.50

Silicon Dioxide 0.10

5
Liquid formulations
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Example 8: Syrup
Quantity in 100 ml
Component Grams
Silymarin 0.90
Lignin, Cellulose or Inulin 10.00
Potassium Sorbate 0.10
[ Ascorbic Acld 0.50
Cltric Acid, Anhydrous 0.05
Fructose 35.00
Flavouring 0.35
‘ Water Q.s.
Example 8: Syrup
Quantity in 100 m} |
Component Grams
 Silymarin 0.45
.“ Genisteln 0.45
" Lignin, Cellulose or Inulin 10.00
Potassium Sorbate 0.10
Ascorbic Acid 0.50
Citric Acid, Anhydrous 0.05
Fructose » 35.00
Fiavouring 0.35
. Water Q.s.
5  Example 10: Syrup
Quantity in 100 ml
Component | Grams ‘
\ Milk Thistle Dry Extract 70% HPLC silymarin 1.38
‘ Corresponding to silymarin 0.90
' ‘Dandelion Root Powder ' 20.00

i
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Potassium Sorbate 0.10
| Sodium Benzoate 1.0
Ascorbic Acid 0.5
{ Citric Acid 0.15
Sorbitol | 20.00
Saccharin 0.013
Flavouring 0.20
Purified Water 5 Q.s.
Exgerimeng] | part

10

15

20

The C57BL/6J APC Min/+ transgenic mouser is an excellent animal mode! for FAP,

because the mutated APC gene is homo!o‘gous to the human one. Even in the

most common form of CRC, called sporadic. 85% of cases show the somatic:

mutation of the APC tumour suppressor gene. Therefore, the APC mutated
transgenic animal model is acknowledged as the most significant for the study of
the pathogenetic mechanisms thet characterise the adenomatous polyposis in the
colon, both in FAP and sporadic form, and it is considered a validated animal.
model for tha set up of nufritional and pﬁarmacological interventions almed at

controlling the development of adenomas and at preventing their progression to-

CRC (Levy DB et al. Inactivation of both APC alleles in hurnan and mouse tumors.
Cancer Res 1994, 64: 5953-5958; Pauisen JE ef al. Qualitative and quantitative
relationship between dysplastic aberrant crypt foci and tumorigenssis in the Min/+

mouse colon). For this reason, in setting up the oral formulations object of the

present invention, and in the evaluation of their safety and efficacy, the Inventors
made use of the above mentioned C57BL/6J APC Min/+ transgenic mouse model.

‘Hereafter are described the data showing the effect in C57BL/6J - APC Min/+

diets, containing soluble and insoluble

|

transgenic mice, orally fed silymarin added

fibres in different proportions with the purpose of highlighting the differentiative

properties of the insoluble and indigestible ﬁtl)ra.

The three diets under examination, formulated with the aim of mimicking a fat rich-

dietary regimen, were as follows:
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o Diet 5K20 [Mucedola Sri, Settimo Milanese (Ml)], containing 4.50% of total
fibre, composed of soluble and insoluble flbres;
+ Purified diet containing 6.24% of insoluble fibre, constituted by lignin,;
¢ Purified diet containing 6.24% of solublie fibre, constituted by Plantago ovata
5 husk. ‘
Silymarin up to 200 mg/kg was added io each diet. The diets were orally
administered for 10 weeks to 114 male 057I?U6J - APC Min/+ transgenic mice 5-6
weeks old. These mice have a mutation of ther APC gene, and are prone to
develop colon adenomatous polyposis. Objective of the study was to verify the
10. capacity of the composition according to ?the present invention in significantly
reducing polyps development and preveinting their progression to severely
dysplastic forms, markers of neoplastic transformation, in an animal model
recognised as comparable to the human pathologic situation. The statistical
analysis has been performed by means of tjhe One-way Analysis of Varlance and
15 the t-Student tests, considering statistically significant a p<0.05. v
The animals were divided into 14 groups,! as reported in Table 1. Every oral
treatment lasted 10 weeks. The treatment scheme was designed to highlight the
effects of the type of fibre, associated or notj with increasing amounts of silymarin.
As a positive control, a group of transgenic mice fed standard diet (6K20,
20 Mucedola) and subcutaneously implanted wlith a pellet containing 1.5 mg of 178~
esiradiol (estrogen) was used.
Tabie1. Number of animals per group (siji‘-: sitymarin, ppm=part per miltion)

Standard diet | Diet with Plantago |  Diet with lignin
'ovata husk
+ sil 0 ppm 15 | 10 10
+ sll 10 ppm 6 -6 6
+ sil 50 ppm ;] i 6 6
+ sil 200 ppm 15 | 6 6
+ sil 600 ppm 7 |
+ estrogen (s.c., control) 9 |
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No difference in the daily dietary intake (abo%:t 3+0.1 g/day) was reported among

animals in the different groups. During the treatment period, the mortality rate was
low in the groups fed standard diet or diet ad‘lded with compositions described in
this patent application (7.1%), whereas in gréups fed diet added with Plantago
ovata husk the mertality was very high (>50%).

Table 2 list the means and standard deviations of the weight of the animals. from.
different diet groups, at time of sacrifice. At qdmission to the animal house thelr
average weigh was 19 £1.2 g. |

Table 2. Mean and standard deviation o(f body weights at time of sacrifice

Standard diet Diet with fignin
_+ sl 0 ppm | 220+ ?8 g 250+19g
+ sit 10 ppm 260+19g 252+23¢g
+ sil 50 ppm 246+33g 269+21g
+ sil 200 ppm 235+26¢ 279+17g
-+ sil 600 ppm 243 + 24 g -
+ estrogen (s.c., control) 249 + 28 g

1

Differently from animal groups fed the diet o'ontalning P. ovata husk soluble fibre,

in which a high mortality rate and no reduction in polyp numbers were observed,
the association of silymarin and lignin constituting one of the compositions
according to the present invention proved to be safe and well tolerated, and
resulted highly effective in kesping down iihe number, volume, and grade of
dysplasia of adenomatous polyps In the C57BL/6J - APC Min/+ transgenic mouse
model. In addition, the dietary insoluble fibre (in this case lignin) proved to be
active. in maintaining ER@ proteic expressiclm, evidence unknown fo date, and
proved to be synergic with silymarin in {signiﬁmnﬂy keeping under control
parameters that are markers of the prollferatlion and neoplastic progression, such
as for example the volume and degree of dysplasia of adenomatous polyps.

|
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After 10 weeks of treatment the animals r:eceived an intraperitoneal injection of
0.75 mg of Bromodeoxyuridine (BrdU), equivalent to 30 mg/kg, to verify the

migration of cells of the intestinal mucosa along the villus axis (from crypt at the

botiom to the luminal tip). This parameter allows to verify the normal esfoliative

physiotogy of the intestinal mucosa, through which the mucosa keeps itself
composed of healthy and vital cells.
To this end, the animals were sacrificed 24, 48 and 72 hours after injection. Small

intestine and colon were taken from every isacrificed animal. The small intestine

was divided Into three sections: proximal, !mediat and distal. The praximal tract

was further divided in two portions that were subsequently scraped. One of the two
was dipped in RNAlater® and stored at -]-20°C and the other stored in liquid
nitrogen. The two samples were used for Real Time PCR and Western Blotting,
respectively. The medial and distal tracts, together with the colon, were used for

the histological analysis. After a 3-hours bre-ﬂxative treatment with formol, the

intestinal fracts under examination were observed under an STM1
stereomicroscope, 3x magnification. Two blinded observers measured the number
and size of polyps. ‘

Table 3 lists mean and standard deviation (SD) of the number of polyps observed
in the animals fed the different diets. it hasf to be noticed that silymarin added at
200 ppm to the standard diet significantly reﬂuces the number of polyps (p=0.005),

at a level comparable with the reduction observed in the transgenic mice of the

control group, subcutaneously treated with ésttadiol Lignin alone is ineffective on
this parameter, but the association of lignin and silymarin, object of the present
invention, significantly reduces the number qf polyps, at a silymarin dose (50 ppm)
four times lower than that required to obtain the same results with standard diet
(200 ppm). ;

|
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Tabella 3. Number of intestinal poly{as in animals fed different diets

Standard diet | Diet'with Plantago | Diet with lignin
+ il 0 ppm 54.8 + 20.2 436+95 46.8 +14.0
+ sl 10 ppm 440+218 464 +238 438+ 19.0
+ sil 50 ppm 55.4 + 26.2 615+205 34.0+10.7
+ sil 200 ppm 37.2+ 9.0 50.0 + 4.7 485+25
+sil 800 ppm 52.6 + 24.6 1
Estrogen 32.33 » 12.06* i
(controt)

Table 4 lists the silymarin content (!expreésed as pg/g silybinin in the tissue,
determined by HPLC) in the duodenal tract, where silymarin is known to be
preferentielly absorbed, and In the ileum after seven days feeding 200 ppm
silymarin, or a composition containing 260 ppm sllymarin and a non starch
polysaccharidic fibre (lignin) as an add-on to the standard diet of C57BL/6J mice

(n=6). The assoclation of sliymarin and insoluble fibre caused a preferential

transport of the phytoestrogen in the ileal region, the intestinal area where polyps

tipically develop in the transgenic mouse. Moreover, it is known that such condition

mimics the development of adenopolypos{is in human colon. Therefore, the
compositions object of the present invention can be an effective system for the
topical treatment of the area affected by aderl\omatous formatione. -

Tabella 4. Mean and standard deviation of silymarin tissue concentration In mouse

intestineT
‘ Duodenum (ug/g) lleum (ug/g)
Silymarin 200 ppm. 7 days 6540234 5840203
Silymarin 200 ppm + Lignin, 7 days 2470238 313 0 271

. J -
Table 5 lists mean and standard deviation (SD) of the volume of intestinal polyps.
Assuming polyps shape as a sphere, by measuring their diameter it was possible

|
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to calcutate their volume, expressed in mm?®. Surprisingly, lignin alone is able to
reduce polyps volume (p=0.0001). The asslsoiatlon of silymarin with lignin is able
fo significantly reduce the volume of polyps i(p=0.0001 ). Moreover, the assoclation
Is synergic for the two components, as sugéaeted by the fact that the using lower
doses of phytoestrogen, the same effectl as per the higher doses of single

component Is observed. Noteworthy, estradiol proved to be ineffective on this

parameter, demonstrating that the composition object of the present invention,
containing a phytoestrogen selectively agonist to ERB, is effective on- this
parameter. . I

Table 5. Comparison of polyps volume (mm?U SD) in animal fed the different diets.

Standard diet Diat with lignin
+ gil 0 ppm 242J,1 +105.1 82.3 + 61.9*
+ 5il 10 ppm 1450+ 1006 1210£726
+ gil 50 ppm 1584  60.3 99.00 £ 53.13"
+ 51 200 ppm 120.2 % 69.0° 138.0 £ 63.3
+ gil 600 ppm 162j.07:b89.35
Estrogen (control) 141.76£ 79.1

Histological preparations of randomly chosén intestine sections of every animal
from the different treatment groups were ob‘served by a blinded pathologist, who
graded the dysplasia of the adenomatous formations present as minor, mild or
sovere. In the estradiol-treated animals, ?0% showed polyps with dysplasia
classifiable as severe, versus 21.4% in animals fed standard diet added with 200
ppm slilymarin, 30% in animals fed diet wm"z lignin, and 20% in animals fed diet
with lignin added with 50 ppm silymarin.

Table 6 lists the resulis concemning HLC (hi&hest labeled cell) in the experimental
groups. Data shows that cell migration rate, and consequently the esfoliation rate
of enterocytes in the intestinal lumen, is signi:ﬁcantly increased in the group treated
with lignin and silymarin (even at low doses).

H¥
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Table 8. Percentage of colonocytes migration from the crypt to the apex of the
|
villus in transgenic animals of the different groups

‘ 24 hours migration (%)
| Standard diet 28+286
+ estrogen | l: 47.3 + 10.5*
+ gil 200 ppm | 46.6 + 7.0*
ilgnin 351138
+ (Lignin + sil 50 ppm) 444+ 11.8*
5 i

With regard to the mechanism of action of mé association silymarin and lignin,
data demonstrates for the first time a potenﬁatilpn of the ERB expression on the
Intestinal mucosa. RT-PCR results are shown in Figure 1. The levels of expression
of messenger RNA for ERB and ERa are repori‘ed as average ratio between the
10  optical density of the messenger for each receptor and that of 188 rRNA, relative

to B-actin, a structural protein that is unmodiﬁed'gin the experimental conditions of
the study. ‘

The results show a significant increase of ERf m"RNA for in the silymarin 200 ppm.
group (p=0.03), with respect to the group fed standard diet.

IS  Surprisingly, the Inventors demonstrated for the !Iﬁrst time that the ERa mRNA is
significantly decreased in the group freated with 'the insoluble fibre (p=0.04); the
reduction is more pronounced in the group fed w:ith a composltion containing the
association silymarin-ignin  (p=0.04). From i‘comparison with the group
subcutaneously treated with estrogen (active c!lm both ERB and ERa), data

20 confirms sllymarin as selective ligand to ERB and demonstrates that the
association of silymarin (even at low doses) an"q lignin - the latter surprisingly
active in reducing expression of ERa known to: exert proliferative properties -
further facilitates the re-establishment of a raﬁo between the two estrogen

receptors in favour of the antiproliferative activity, as shown in Figure 2 and
25 demonstrated by the data in Tables 3-. !

|
i
|
1
|
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Figure 3 shows the level of intestinal expressipn of the estrogen receptors, as ratlo
between ERP and ERa proteins, determined using the Western Blotting method.
Compared to the group of animals fed standakd diet only, an increase of ERP as a
protein In comparison to ERa protein was observed, and this increase is more
marked in the group subcutaneously treated with 17p-estradiol, thus confirming
the protective role hypothesised for the estrobens; in the silymarin-treated group,
thus confirming its properties as a phytdestrogen selective to ERP; and,
surprisingly, in both groups treated with Iignin'{ and with lignin + silymarin, even at
low doses. |

Additional experimental were collected in order to provide evidence of: A) altered

proliferative and apoptotic activities even on the non adenomatous mucosa of APC
Min/+ animals, in comparison with syngeneic wild type (WT), no APC mutated,
C57BL/6J intestinal mucosa (regarded as normal and healthy), being both animal
groups fed the standard diet; B) the capability of the oral compositions object of
the present invention to restore ERB expressior'\. profiferative and apoptotic activity
in APC Min/+ mice, to levels comparable to the ones observed onto the normal
mucosa of WT animals fed the standard diet. 'gTherefore. these evidences further
support the use of such oral compositions és an useful adjunct to screening

|
colonoscopy program in previously polipectomised patients, at increased risk of

developing new polyps (recurrence). Figure 4 (/;\, B) shows the ratio between ERf
and ERa mRNAs and the level of expression fqr both receptors as a protein, onto
the non-adenomatous mucosa of WT and control APC Min/+ fed the standard diet,
or APC Min/+ fed different diets. Figure 5 (A-D) demonstrates that: i) the non
adenomatous mucosa of APC Min/+ mice fe{l the standard diet has lost pro-
apoptotic control on cell proliferation when odmpared to the WT mice fed the
standard diet, as detected by markers of apoptosss such as the reduced number
of positive cells on the TUNEL assay and cleaved capsase 3 protein expression, ii)
the oral compositions object of the present Invéntion, with particular reference to
the association of silyrnarin and lignin, restore aplfoptoﬁc control on cell proliferation

to lavels similar with the ones observed onto thelnormal, healthy intestinal mucosa
of WT mice.

I
|
|
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CLAIMS |
1. A composition for oral administration #omprising at least one phytoestrogen
or a mixture of phytoestrogens selectively a'gonisbs to the estrogen receptor-beta

and at least one insoluble and indigestible fibre or mixtures thereof selected from

the group consisting of non-starch po!ysacchairides.

2, The composition according to claimil 1, wherein the phytoestrogens, in

purified form or as extracts, are selected from the group consisting of silymarin,

silybinin, iso-silybinin, silydianin, silychristin, g'enisteln, resveratrol, coumestrol and.

mixtures theraof, ‘

3 The composition accarding to claim 1, whelein the phytoestrogen is the Milk.

Thistle extract silymarin consisting of the mixture of silymarin, silybinin, iso-
sflybinin, silydianin, silychristin. ‘
4, The compaosition according to claim 1 wherein Insoluble and Indigestible

fibres, in purified form or as extracts, are se!ected from the group consisting of

lignin, cellulose, resistant starch, inulin, long d\?iﬂ inulin and mixtures thereof.

5. The composition according to claims 1-',|4, wherein phytoestrogens are in a
range comprised from 0.1 to 10 % of the total ml’,reight of said composition.

8. The composition according to claims 5: wherein phytoestrogens are in a
range comprised from 0.5 to 5% of the total weight of said composition.

7. The composition according to claims 5, wherein phytoestrogens are in a
range comprised from 1 to 2% of the total weigh%t of said composition.

8. The composition according to claims 14, wherein the insoluble end
indigestible fibres are in a range comprised frc#m 1 to 30% of the total weight of
said composition.

9. The composition according to claim 8, wherein the fibres are in a range
comprised from 5 to 26% in solid formulations.

10. The composition according to claim 8, \}Ivherein the fibres are in a range
comprised from 10 to 20% in solid forms. ‘

11.  The composition according to claim 8, wherein the fibres are in a range
comprised from 2 to 16% in liquid forms. ‘

12.  The composition according to claim 8, wherein the fibres are in a range
comprised from 5 to 10% in liquid forms. ?

120
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13  The composition according to any'ona of the preceding claims 1-12,

wherein probiotics, live or tyndalized, are further added.

14. The compgosition according to any one of the preceding claims 1-13, ln

combination with pharmaceutically aooeptablle excipients and/or diluents suitable
5 for solid forms selected from the group 'consisting of powders, effervescent

powders, chewable tablets and tablets, |

16. The composition according to any ohe of the preceding claims 1-13, in

combination with food grade acceptable excipients and/or diluents suitable. for

solid forms selected from the group conslisting of powders, effervescent powders,
10 chewable tablets and tablets. ‘

16. The composition according to any one of the preceding claims 1-13, in
. combination with pharmaceutically aoceptable excipients and/or diluents suitable
for liquid forms selected from the group consisting of syrups, solutions,
suspensions and aqueous dispersions.
15 17. The composition according to any one of the preceding claims 1-13, in
combination with food grade acceptable ext‘:lpients and/or diluents suitable for
‘ liquid forms selected from the group oonslsting of syrups, solutions, suspensions
' and aqueous dispersions.
18. The composition according to any one c'])f the preceding claims for use in the
20 prophylactic or therapeutic topical treatment of the intestinal mucosa.
19.  The composition according to any one 'of the preceding claims for use: for

tha prevention and/or treatment of adenopo!yposis and its progreasion to

adenomas and adenocarcinoma. ‘

13
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Rule 20.6.

Vi1 Fm::onm SearchingAuthorlty  lpyropean Patent Office (EPO) (ISA/ED)
vin

Declarations Number of declarations

Viil-1  [Declaration as to the idantity of the - '
inventor : :

Vilk2  [Declaration as to the applicant's - i
anfitlement, as at the intemational filing
date, {o apply for and be granted a
patent

Vi3 [Declaration as to the applicant's -

entitlement, as af the intemational filing

date, to claim the priority of the earlier

application

Daclaration of inventorship (only for the

purposes of the designation cf the

United States of America)

Declaration as to non-prejudicial

disclosures or exceptions to lack of

novaltly

Vii-4

Vil-5




9582PTWO-ca
; 55
PCT REQUEST ) ‘
Print Oul {Original In Electronic Fotm)

73 Check list number of sheets electronic flle(s) attached
X1 Request (including declaration sheets) 5 . 7/
X2  |Description 23 | 7
%8  [Claims 2 v
iX-4 Abstract 1 v
X5 Drawings 5 V4
IX-7 TOTAL 36

Accompanying ltems paper document(s) attached electronic file(s) attached
1X-8 Fea calulation gheet - 7
1X-18  |PCT-SAFE physical meda — -
1X-20  {Figure of the drawings which should

accompany the abetract
IX21 [Lenguage of flling of the intemationat BEng i

apphication 1ish
X-1 Signature of applicant, agent or /Gemma Gexvasi/

common representative
X1 |Name (LAST, First) GERVASI, Gemma
X2 |Name of signatory GERVASI, Gemma
X133  |Capacity (Representative)

|
|
FOR RECEIVING OFFICE USE ONLY
101 Dute of ectual recelpt of the 2009 2009
‘putponod international appiication 20FE8 (20.02 )

10-2 Drawings:
10-2-1 |Received ‘ ./
10-2-2  |Notrecelvad -
10-3 Comrected date of actual receipt due

1o iater but timely received papers or

drawings compieting the purported

International application
10-4  {Date of iimely receipt of the required

rrections undsr PCT Article 11(2) '

10-5 Inernationel Searching Authority ISA/EP ;
108  [Transmittal of search copy delayed |

untll search fee Is paid ’

FOR INTERNATIONAL BUREAU USE ONLY

111 Date of receipt ot the record copy by

the International Bureau
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PATENT COOPERATION TREATY

\'N

From the INTERNATIONAL SEARCHING AUTHORITY

To:

PCT

NOTIFIGATION OF TRANSMITTAL OF

e — e =

ROTARBARTOLO & GERVAST 8.5.1
Attn. Gervasi, Gewma E WRITTEN OPINION OF THE INTERNATIONAL
Corto di Porta Vittoria oI S '*?CHING AUTHORITY, OR THE DECLARATION

t

i

1.20122 Milan ’ !
: . r

THE INTERNATIONAL SEARCH REPORT, wvi,........,

ITALIE {'

:iz 3 (PCT Rute 44.1)

' X willing

[[ covmonttean o5 /0672009

Applicant’s or agents file reference | -
9582 PTHO~ca FOB FURTHER ACTION See paragraphs 1 and 4 below
iemational application No. - ' intemational filng dake
PCT/EP2009/052038 _ ("a’f'"""“"m’) 20/02/2009
Applicant . !

CM&D PHARMA LIMITED

1. E] The applicant is heraby notifiad that the' Intamational search report and the witttan oplinion of the International Saarching
Authority have been estabilshed and are transmitted herewith.

Filing of amendments and statement under Anticts 18:
The applicant is entitied, It he 8o wishes, to amand the claims of the interational Application (ses Ruls 46):

When? The time thmmmmeMMsmmmummume
intemational 8sarch Report.

Where? Directly to the international Buraau of WIPO, 34 chemln des Colombettas -
1211 Gengva 20, Switzariand, Fascimtie No.: (41-22) 338.82.70

For more detalled instructions, 568 the notes on the accompanying sheet.

2. D The applicant is haraby notified that no international saarch repoit will bie established and that the daclaration undar
Arficle 17(2)(a) to that effact and the written opinion of the Intamational Searching Authority are transmitted harewith,

8. [] with regard to the protest against payment of (an) additionai Iale(s) under Rule 40.2, the applicant is notified that:

] the protest together with the decision thereon has been transmlma 10 the Intemationa) Bureau togather with the
applicant's raquest to forward the texts of both the protast and tha decision themon to the designatad Offices.

no decision has been made yet on the protast; the applicant wik be notified as soon as a dacislon is mada.

4. Reminders

Shortly after the axpiration ot 18 months from the priority date, the intemationat application will be published by the
International Bureau. If the epplicant wishas to avoid or postpone publication, a notice of withdrawal of the intemational
application, or of the priority claim, must reach the intemationa! Bureau as provided In Rules 90bis. 1 and §0bs.3, respectively,
bafore the complation of the techrical preparations for interational publication,

The applicant may submit comments on an informal basis on the written opinion of the Intermational Searching Authortty to the
intamational Bureau. The International Bureau will send a copy of such comments to all designatad Officas unless an
International prefiminary examinalion report has been or is to be established. These comments would also be made avallable to
the public but not betore tha expiration of 30 months from the pricrity date

Within 19 months from the priority date, but onty In respect of some daslmated Offices, a demand for intemnational preliminary -
examination must b fled if the applicant wishes to postpommeermm the national phase untl 30 months from the priority
tate (In some Offices even latar); otherwiss, the apg within 20 months from the priority date, perform the prescrbed
acts for entry into the national phags betore thoss

In respeototoﬁmrdsdma!ed()ﬂloas.ﬂaﬁmmnnotmmonlhs (orlater)wllmp!yevenﬂnodemandlstﬂedwtm 19

See the Annex to Form PCT/IB/301 and, for detalis about the applicable time timits, Office by Office, see the PCT Applicant's
Guide, Volume II, National Chaptirs and the WIPO Intemet site.

Neme and sme snd maég acdross of the Intornational Searching Authorlty | Authorized officer

Patentomae. £.B8. 5818 Patontiaan 2 ' :
anu Iris Hodzic
@ Tel. (+31-70) , Tx. 81 651 epo i,

Fax: (+31-70) 340-301 3

|
Form PCT/ISA/220 (October 2005) ' (See notes on accompanying sheet)
i

i

v
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NOTES TO FORM PCT/ISA/220

. Thess Notes are intanded to give the basic Instructions concarning the flling of amendments under articie 19, The
Notes are besed on the requiremants of the Patant Cooperation Traaty, the Regulations and the Administrative instructions
under that Traety. in casa of discreparncy batwasn thesa Notes and those requirements, the fatter are applicable. For more

datalled information, ses also the PCT Applicant's Guide, a publication of WIPO. .

In thesa Nofes, "Articie®, "Rule®, and *Section® rafer to the pravislons of the PCT, the PCT Regulations and thé PCT'
Administrative Instructions, respectively. } ‘

' ) |
INSTRUCTIONS OONCEBNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having racaived the international search repart and the writien opinion of the International
Searching Authorlly, ona opportunily to amend the claims of the inermational application. it should however be emphasizat
that, since all parts of the intemational appiication (claims,dascription and drawings) may be qmended during the
intarnational preliminary examination procedurs, there is usually no need to fiie amendments of the claims undet Articla 19
axcept where, .g. the applicant wants the latter to be published for the purposes of provisionat protsction or has another
reason for amending tha claims betore intsenational publication. Furthemmora, it should be emphasized that provisional
protection is available in soma States only (see PCT Applicant's Gulde, Volume UA, Annexes B1 and B2). :

The attention of the applicant is drewn to the fact that amendments to ﬂié claims undar Article 19 are not akowsd where
the Intemational Searching Authority has daciarad, undar Articia 17(2), that no intemational search report would be
established (sea PCT Appiicant's Guide, Volume /A, paragraph 296). . :

What parts of the intemational application may be amended? .
Under Article 19, onty the claims may be amended. .

* During the intamational phass, the claims may also be amandsd (or further amendad) under Article 34 before the
intemational Prefiminary Examining Authority. The description and drawings may onfy be amendexd under
Article 34 before the Intemalionat Examining Authority.

Upon entry into the national phase, afl parts of the international appication may be amended under Article 28 or,
whare applicable, Article 41.

When? Within 2 months frofm the date of transmiital of the intermnational search report or 16 months from the prority date,
whichevar time limit expires later. it should be noted, howaver, that the amendmants will be considered as having
bean received on tima f they are recelved by the Intermatibnal Buresu afier the expiration of the applicabls time
iimit but before the completion of the technical preparations for Intemational publication (Rule 46.1).

Whare not to file the smendments’?

The amendments mey only be filad with the intarnational Bureau and not with the receiving Office or the
International Searching Authorfty (Rule 46.2). |

I
Where a demand for inlernational preliminary examination has besns filed, 566 balow.
|

How? Elther by cancelling one or more entire claims, by adding ;.me or more ngw claims or by amending the text of ong
or more of the ciaims as filed.

A replacement sheat must ba submitted for each sheat of the clalms which, on account of an amendment or
amendments, diffars from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Whers aclaimis
cancsllod, no renumbering of the other claims Is required. In all cases where clalms are renumbered, they must be
renumbered consacutively (Section 205(b)).

The amandments must be made in the tanguags in which the intemsiionat awllmﬂonlsbba.pubnahe'd.

. What documents must/may acconipany the amendments?
Latter (Section 205(b)):
The amendments must be submitted with a lstter.

The letter will not be publishad with the imemational application and the amended claims, it shoutd notbe
confused with the "Statement under Article 19(1)" (see below, undsr "Statement under Article 18{1)").

The letter must be in English or French, at the choloe of the applicant. Howuavey, if the ianquago of

the
International application is Engfish, the lefter must bé in English; if the language of the international application
is French, the tetter must be in French. X

Notes to Form PCTNSAR220 (firet sheat) (October 2005)



NOTES TO FORM PCT/ISA/220 (continued)

. The letiar must indicate the differences between the claimé as fled and the claims as amended. it must, in
particular, indicats, in connection with aach claim appearing in the lmamatioml appllcation (it being understood
that identical indications oomemlng soveral claims may bo grouped),whe!

@M the claim is unchanged;

(0 the claim is cancefied; . I

() the clalmis new; ‘
(iv) tha ciaim replaces one ormreclalmsa;sﬂm<
{(v) the claim is the resuit of the division of a claim &s filed.

'\'htiol\ovmg uxmmmmmmmmmmmmlmmm muﬁbeexpiaimmm
accompanying letter:

1. l\élhera orginally there were 48 c!alms and atter amendmant of some claims there are 51}
laims 1 to 29, 81, 82, 34, 95, 97 t0 48 replaced by amended claims bearing the same numbers
claims 30, 33 and 36 unchanged: new cigims 49 to 51 added.”

2. %h riginally there were 15 claims and after amendment of afl claims there are 11):
: msito15re»placedbyamubddalmsito11 *|

3. [Where :nng]lnany there were 14 claims and the amandments consist in- caneellng some claims and in adding
new claims):
*Ciaims 1 to 6 and 14 unchanged; claims 7 to 13 cancslled; new claims 15, 16 and 17added or
*Claims 7 to 13 cancallad; new claims 15, 16 and 1Taddad: all other claims unchanged.’

4. [Whers various kinds of amandments are made]:
*Clalms 1-10 unchanged; clalms 11 to 13. 18 and 19 cancelied; claims 14, 15 and. 16 mplaced by amendad
claim 14; claim 17 subdivided Into ddms15|.1680d17.mclahnsao

Statem.enl under artiole 18{1)" (Rule 46.4)

The amendments may be accompanied by a statement eﬁplalnma the amendments and indicating any
that such amendments might hava on the dascription and the drawlings (which cannot be amended undar Amnla 18(1)).

The statement will be published with the international application and the amanded claims.
it must be In tho language in which the intesnational application .Is to be pubfished.
1t must be brief, not excaeding 500 words If In English or If translated into English.

1t should not be confused with and does not replace the lewar indicating the diffsrences betwesn the claims as filed
and a5 amended. It must be fled on a separate shest and'must be identified as such by & heading, preferably by
using the wards *Stavament under Article 19(1)."

it may notcomam any disparaging commenis on the intemational search report or he relavance of citations
contalned in that report. Raference to citations, relevant to-a given ciaim, contained in the intemational search
raport may ba made only In connaction with an amendment of that claim.

Consequence ! a demand for International preliminary examination has already been filed

if, at the time of filing any amendiments and any accompanying statament, under Asticle 19, ademandtor :
international prefiminary examination has already been submiited, the appficant must praferably, et the ime of .
filing the amendments (and any statemant ) with the Intemaﬂonal Bursau, aigo fie with the intemational
Prefiminary Examining Authorlly a copy of such amendments (and of any statament) and, where reqiired, 8
translation of such amendments for the procedire before that Authorlty seenmesss.3(a) and 62.2, first
santance). For further information, ase the Notes to the damand torm (PCT/IPEA/401).

. it a demand fof intemnational preliminary examination is made. the witttan opinton of the intarnational Searching -
Authority will, excapt in certain cases where the Intermational Preliminary Examining Authority did not act as
International Authority and whaee It has notifiad ihe intemational Buraau under Rule 88.1bis(b), be
considered to be a wiltien opinion of the Intemational Prefiminary Examining Authority. If a demand is made, ths
appﬂcantmaysubnﬁtm ths Intemationat Prefiminary Emﬁungmnyarep!ytomewﬂtwn oplnlontogeher
019 appropriate, wi amenanentsbaforemeexpimuonotsmonmurommedmeofmanhg
mﬂsm«memeematbnofmmonmm priority date, wmchewremimslamt(ﬂula 43bis.1(c)).

i
Consequence with regard 1o translation of the international -ppllcaﬁ}cnfor entry Into the national phase

The applicant’s attention is drawn to the fact that, upon enlty into the national phase, a transiation ot the claims as
amendad undar Arficla 19 may have to be fummished to me designated/elected Ofiices, instead of, or in addition to,
the transiation of the claims as filed,

Cgr mnh?r detalls on the requiremsnis of each daslgnabdlalec!ad Office, see the PCT Applicant's Guide,
lume |
i

Notas to Form PCT/ISA/220 (second sheat) (October 2005)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

_ (PCT Aticle 18 and Rules 43 and 44)
Applicant’s.or agents file reference FOR FURTHER | a60 Form PCTASA220
9582PTHO-ca ACTION } as well as, whera appiicable, Itsm & below.
international appiication No, imemational fiing Gate (day/monthiyear) | (Earkest) Priority Date (day/monthvysar)
PCT/EP2009/052038 20/02/2009 22/02/2008

Applicam

CM&D PHARMA LIMITED

] This intemational search report congists of a total of _,_____;_______ shests,
[}ﬂ itis also accompaniad by a copy of each prior art document cited In this report.

: This international search report has been. prepared by this intemational Searching Authority and is.transmitted to the appiteant
according to Articia 18. A copy is being transmitted to the lmemaﬂonalB&naau

1. Basls of the report

- 4. With regard to the title,

§. With regard to the abstraot,

8. With regard to the drawings,

[X]  thetextisapproved as submitied by the applicant
[} thetextnas been estabished by this Authortty o read as fokows:

[X] . the textis approved as submitied by the applicant

[[] the text has boen estabiished, acconding to Rule 38.2(b), by this Authamy as it appears In Box No. 1V. The applicant
may, within ona mcnth 'from lh@ date of mailing of this in;amaﬂonal soarch report, submit comments to this Authority

a. With regard to the language, the Intemational search was carried out on the bas!s of:
melntsmaﬁmalappwoninmmmuagelmd;mmnwasmed
[:] a transiation of the international application into

, which Is the language

2, [} Cortain clsims wore Tound unsearchable {See Box No. 1)

8. [[] unityof invention is lacking (see Box No If)

8. the figure of tha drawlngs to be published with the abstract is F*nute No.
[C] assuggestad by the applicent - :
[[] s setected by this Authority, becauss the applicent falied to suggast a figure
D as gelected by this Authority, because this ﬂgur?.batter characterizes the invention

b. [X]  none of the figures is t be putdished with the abstract *

of a transiation fumished for the purposes of intemational search (Rulss 12.3{a) and 23.1(b})

b. [] Thisintemational search report has besn established taking into account the Tectification of an obvious mistaks
,  authorized by or noified to this Authorty under Rule 91 (Fule 43.6bis(e)).

c. E] With ragard to any nucleotids andior amino acid sequence disclosed in the mternational application, see Box No. I.

Form PCTASA/210 (first shest) (April 2007)
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INTERNATIONAL SEARCH REPORT

internstional application No

! PCT/EP2009/052038

AR T T Me1K31/352  AGIK31/05.  A61K31/716  AG1K45/06
A61P1/00 A61P35/00 e

I
- According to International Patent Clasaification (1°C) or to both national c:asstﬂmbﬁ and IPC

B, FIELDS SEARCHED ‘

Minimum documentation searched (classilication system (oflowsd by classification synbols)
A61K |
i

Dowmnmﬂonsaarchadoﬂ;ermanrﬂnmumdommﬂmmloﬂnmommalmyocumlsammmw in the fields soarctied

Elecironic daia base consullad during the International search {neme of dala base and, where praciost, search \arms usad)

EPO-Internal, BIOSIS, EMBASE, WPI Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT |

Calegory® | Cllation of document, with indication, where appropriats, of the telavar passages Ralevant to clalm No.

X TAMURA MOTOI ET AL: "Effects of soy 1,4,5,8,
oligosaccharides on plasma and cecal 9,15,18
isoflavones, and cecal enzyme activ?ties
in mice”

JOURNAL OF NUTRITIONAL SCIENCE AND l
VITAMINOLOGY, UNIVERSITY OF TOKYO PRESS,
TOKYO,  JP,

vol. 49 no. 3, 1 June 2003 (2003-06-01),
pages 168-171 "XP009117194

ISSN: 0301-4800

page 169, left-hand column, paragraph 1

— o

[z] Futher documents are fisted in the continuation of Box C. m: See patent family annex.

. 1] .« = * i
Specis) categories of dlied documans : “I* later document pubished after the infemational fling data
*A* dosumaent dofining the st afthe art which b not

considerad to be of particitar relevance

*E' earlior document but published on or after the international
fitlng dale

A throw doubts
dowmagt m&m row on prlomy dalmes) ar

clation or other specisl raasm {as npeemed)
*0" documant referring o an orat disclosure, use, exhibiilon or
other means

P document published prior to the tnternational date but

ng
of, prority date and not in oonfiict with the sppﬂculonbut
mwmmwmmumw urderiving the

' ” dumm:r:a of particiitar relavance; the ommed !nvsnllon

cannot be considared nove! or cannot be considamad to
Involve an inventive stap when the document is taken atone

“¥* documen of particular Televance; the cialmed invention
mlo\beoona&hmdlomuemmmvestepvm“lm
document Is combined wilh one or more oiher such docu—
mxmmmmummbammm

& m\mammmw

Date of the actual complation of the intamationad search

25 May 2009

mtg of making of the inemational eearch repon
|

1 05/06/2009

Name and maliing addrass of the ISV
Patent Office, P.B. 5618 Patentiann 2
NL - 2260 HV
Ta. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

AulBorlzed officer
|
i
. Baurand, Petra

Forn PCTASA210 (sacond chest) (Amll 2005)

page 1 of 3



INTERNATIONAL SEARCH REPORT

Imternationat appiication No

| PCT/EP2009/052038

. C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory*

Cilajion of document, wtm lmﬂoauon. where appropriate, of the rohvam passages

Relovant to clatm No.

X

STANGROOM K E ET AL: "Effect of whole and
fractionated dietary alfalfa meal on
zearalenone toxicosis and metaboltsm in
rats and swine"

CANADIAN JOURNAL OF PHYSIOLOGY AND E
PHARMACOLOGY, NRC RESEARCH PRESS, CANADA
vol. 62, no. 9,

1 September 1984 (1984-09-01), pages
1219-1224, XP009117192

ISSN: 0008-4212

page 1220, left-hand column, paragraph 6

DE 10 2004 054133 A1l (NATURPRODUKT CZ SPOL
S R 0 {CZ]) 9 June 2005 (2005—06—09)
claims 1,4

HOH CARMEN S I ET AL.: "A clinical p11ot
study of oral silibinin, a putative
colorectal cancer preventive agent, in
patients with primary colorectal cancer
and colorectal liver metastases”
PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING,
vol. 47, April 2006 (2006~04), page 752
XP001537130

. abstract

MAHYAR-ROEMER MOJGAN ET AL: “Role of Bax
in resveratrol-induced apoptosis of
colorectal carcinoma cells” '
BMC CANCER, BIOMED CENTRAL, LONDON, GB
vol. 2, no. 1,

17 October 2002 (2002-10-17), page 27,
XP021016050

ISSN: 1471-2407 '
page 34, left-hand column, paragraph 1

LECHNER DANIEL; CROSS HEIDE-S: "Genistein
prevents downregulation of 25-D-3-1 ;
alpha~hydroxylase by 1,25-(0H)(2)-D-3 1n
human mammary and co]orectal tumor cells
Relevance for cancer prevention”
PROCEEDINGS OF THE AMERICAN ASSOCIATION
FOR CANCER RESEARCH ANNUAL MEETING, x
vol. 45, March 2004 (2004-03), page 736
XP001536466

abstract

1,2,4,15

1,4,14

1-19

1-19

1-19

Form PCTASA/210 (continuation of wacond sheel) (Apri 2008)

page 2 of 3
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| |
INTERNATIONAL SEARCH REPORT
. , ‘

internationsl application No
PCT/EP2009/052038

" C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Gategory” | Chation of document, with ndicalion, whero epproprets, of he relovari paseages. |

fstovan to cluim No.

Y . HILLMAN L; PETERS S; FISHER A; POMARE E W:
"DIFFERING EFFECTS OF PECTIN CELLULOSE AND
LIGNIN ON STOOL PH TRANSIT TIME AND -
WEIGHT"

BRITISH JOURNAL OF NUTRITION,

vol. 50, no. 2, 1983, pages 189-196,
XP002529043

page 193, Discussion :

i

Y EP 0 846 704 A (CERESTAR HOLDING BV [NL]

. CERESTAR HOLDING BV)
10 June 1998 (1998-06-10)
claims 1,13 !

B et

1-19

1-19

Fotm PCTABA/R10 (continuetion of second shest) (Aprl 2005)

page 3 of 3
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_ INTERNATIONAL SEARCH REPORT

. ‘ .Intomstional apptication No
Iformetion oh petent (smly membere | PcT/EP2009/052038
Patent document Publication Patent tamlly - Publication
citad In search teport . date ‘ member(s) . dats
DE 102004054133 Al.  09-06-2005 CZ 20033042 A3 15-06~2005
: SK; 322004 A3 . 02-06-2005
EP 0846704 A 10-06-1998 ATE 214400 T 15—03—2002
: AU 725110 B2 05-10-2000
AU 4684697 A 04-06~1998
CA . 2223149 Al 03-06-1998
DE ! 69711002 D1 18-04-2002
© DE ¢ 69711002 T2 28-11~2002
DK ! 846704 T3 21-05-2002
“ES ¢ 2170340 T3 01-08-2002
JP 10191931 A 28-07-1998
PT 846704 E 31-07-2002
us 6043229 A 28-03-2000

Fom PCTASA/210 (patent tamlly, annvex) (Aprit 2005)
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PATENT COOPERATION TREATY

From the:
INTERNATIONAL SEARCHING AUTHORITY

To. ‘ ~ _ ' PCT

see form PCTASA220 . WRITTEN OPINION OF THE

(PCT Rule 43bis.1)

INTERNATIONAL SEARCHING AUTHORITY

Date of malling
{daysmonthyear) see form PCTASAR10 (second sheet)

Applicant's or agenf's file reference FOR F]URT“ER ACTION

see form PCTASA220 See parégraphzwow
International application No. Intemational fifing date {daylnodh,yaar) Priority date (dayfnonthjresr)
PCTEP2009052038 ’ 20.02.2009 : 22.02.2008

\nmternationa Patent Classification ({PC) or both national dassification amd 1PC
INV. A61K31/357 A61K31352 A61K3105 A61K31/716 A61 K4506"LA61 P100 A61P3500

Applicant
CM&D PHARMA LIMITED

1. This opinion contains indications relating to the following items;

BoxNo.|  Basis of the opinion . llL
O BoxNo.!  Priority - '

[ BoxNo. it  Non-éstablishment of opinion with regard to novelty. mvenhve step and industrial applicability

[J BoxNo. IV  Lck of unity of invention N

¥ BoxNo.V - Reasoned statement under Rute 43bis.1(a)(i) wnh rega:d 10 novslty, inventive step or mdus!ﬂa\
. applicability; citations and explanations supparting such statement .

[J Box No. VI Certain documents cited ; BN

0 Box No. Vil Conain defects in the international application i :
Box No. VilIl Csrtain observations on the international application

2. ' FURTHER ACTION

If a demand for international preliminary examination is mads, this oplmon will usually be considared to be a
writtan opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this oné to be the IPEA and the chosen IPEA has notifed the
international Bureau under Rule 66.1bis(b) that vmtten opinions of this Intemallonal Searching Authority

will not be so considerad, ,

If this oplnion is, as provided above. considered fo be a written opinion of the IPEA, the applicant is invited to
submit to the {PEA a written teply together, whare appropriate, with amendments, befora the expiration of 3 months

from the date of malling of Form PCTASA/220 or before the explratlon of 22 months from the priority date,
whichever explres later. |
For further optbns‘ see Form PCTASA220.

-3.  Forfurther details, see notes lo Form PCTASA220.

Name and malfing address of the ISA: ’ Date of completion of Authorized Officer
———— this opinion ' f“”\“‘
Eurapaan Patent Ofiice see form ! . X
) PoTIeARI0 Baurand, Petra t i
0-80298 Munich | % y
Tel. +40 89 2399 -0 Telophone No. +49 89 2309-2156 \»..m-
Fax: +49 B89 2389 - 4465 . |

Form PGTASM? {Cover Sheet) (Apiil 2005)
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WRITTEN OPINION OF THE ;:,l International application No.
INTERNATIONAL SEARCHING AUTHORITY '.‘ PCT/EP2009052038

Box No.l Basis of the opinion:

1. With regard to the language, this opinion has been eétabnshéd on the basis of:
& the international application in the language in which it wds filad

[0  atranstation of the intemational application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b))

2.0 This inion has been astablished taking into account the teotlﬂcauon of an obvious mistake authorizad
- byor notmed to this Authority under Rule 91 (Rule 43bis. 1(a))

.3. With regard to any nucleotide and/or amino acld sequence dlsclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
. : D  asequence listing
[0 table(s) related to the sequence ilsting
b. format of material: .
O onpaper - ‘
O In electronic form
' c. time of filingfurnishing:

O contained in the intemational application as filed. L‘xl ’
{1 fled together with.the international application in electronic ‘fo"rlm.

O furnished subsequently to this Authority for the purposes of séamh.

4. [1 In addition, in the case that more than one version or copy of a sequence listing andbr table relating thereto
‘ has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical to that in the application as filed or does not go beyond the application as filed, as.
. _appropriate, were furmshed

5. Additional comments: '*.

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE - . "‘,‘ International application No.
INTERNATIONAL SEARCHING AUTHORITY . - PCT/EP2009/052038

Box No.V  Reasoned statement under Rule 43bfs.1(a)(l) with regard fo novelty, Inventive step or
industrial applicability; citations and explanations supportlng such statement

2. Citations angd explanations

. Statement |
Novelty (N) Yes: Claims  3,6,7.10-13,16,17,19
. No: Claims 124589141518
Inventive step (IS) Yes: Claims - :
No: Claims 119
industrial applicability (1A) Yes: Claims  1-1

"Na: Claims

see separate sheet

Box No. Vill Certain observations on the international appliw"tion

The following observations on the clarily of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see soparate sheet

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE o 4 International application No.
INTERNATIONAL SEARCHING i '

AUTHORITY (SEPARATE SHEET) PCT/EP2009/052038
Re item V. '*

5.1 Reference is made to the following documents:

D1:  TAMURA MOTOIL ET AL: "Effocts of sy aligosaccharides on plasma and cecal isoflavones, arid
cecal enzyme activities in mice” JOURNAL OF NUTRIT IONAL SCIENGE AND VITAMINOLOGY,
UNIVERSITY OF TOKYO PRESS, TOKYO, JP, vol. 49 no. 3, 1 June 2003 (2003-06-01), pages
168-171, XP009117194 ISSN: 0301-4800 :

D2: STANGROOM K E ET AL: "Effect of whole and fractlonated dietary alfalfa meal on zearalenone
toxicosis and metabolism in rats and swine” CANADIAN JOURNAL OF PHYSIOLOGY AND
PHARMACOLOGY, NRC RESEARCH PRESS, CANADA vol. 62, no. 9, 1 September 1984
(1984-08-01), pages 1219-1224, XP009117192 ISSN 0008-4212

D3: DE 10 2004 054133 A1 (NATURPRODUKT CZ SPOL SRO[CZ])9 June 2005 (2005-06-09)

D4: HOH CARMEN S i ET AL.: "A clinical pilot study of oral silibinin, a putative colorectal cancer

' preventive agent, in patients with primary colorectal cancer and colorectal liver metastases™
PROCEEDINGS OF THE AMERICAN ASSOCIATION 'FOR CANCER RESEARCH ANNUAL
" MEETING, vol. 47, April 2006 {2006-04), page 752, XP001537130

D5: MAHYAR-ROEMER MOJGAN ET AL: "Role of Bax in resv“(eraua!-inducéd apoptosis of colorectat

carcinoma celis” BMC CANCER, BIOMED CENTRAL, LQNDON. GB, vol. 2, no. 1, 17 October
2002 (2002-10-17), page 27, XP021016050 ISSN: 1471-2407

D6: LECHNER DANIEL; CROSS HEIDE S: "Genistein prevems downreguiation of 25-D-3-1 aipha-
hydroxylase by 1 :25-(0OH)(2)-D-3 in human mammary and colorectal tumor cells: Relevance for
cancer prevention® PROCEEDINGS OF THE AMER\CAN ASSOCIATION FOR CANCER
RESEARCH ANNUAL MEETING, vol. 45, March 2004 (2004-03), page 736, XP001536466 .

D7: HILLMAN L; PETERS S; FISHER A; POMARE E W: 'DIFFERING EFFECTS OF PECTIN
CELLULOSE AND LIGNIN ON STOOL PH TRANSIT TIME AND WEIGHT" BRITISH JOURNAL
OF NUTRITION, vol. 50, no. 2, 1983, pages 188-196, XP002529043

D8: EP-A-0 846 704 (CERESTAR HOLDING BV [NL] CERESTAH HOLDING BV) 10 June 1938
(1998-06-10)

5.2 The present application does not meet the criteria of Amcle 33(1) PCT, because the

. subject-matter of claims 1, 2,4, 5, 8, 9, 14, 15 and 18 is not new in the sense of Article

33(2) PCT, the reasons being as follows:
Document D1 describes feeding of rats with a celluiosa-isoﬂavone solid diet

containing cellulose and a mixture of daidzein and genistein, wherein said diet was found

to have an effect on the intestinal microfiora (page 169, left-hand column, 1st paragraph).
Thus, it is considered to be relevant for novelty of claims 1, 4, 5 8,9,15and 18.

D2 reports rats fed with the mixture of coumestrol + [lgnm (page 1220, left-hand

column, 6th paragraph). Hence, it takes away novelty of present claims 1, 2, 4 and 15.

i

Form PCT/SA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE : International application No.
INTERNATIONAL SEARCHING "r o
AUTHORITY (SEPARATE SHEET) - — PCT/EP2009/052038

D3discloses a composition comprising ﬂ[zmgan, yacon and Qeuula,s,e (claims 1 and
~ 4) and Is therefore novelty-dastroying for the subject-matter of claims 1, 4 and 14.

5.3 With respect to novelty it is noted that claim 1" refers to a composition "for" oral
administration. A claim to a composition "for" a parﬁcular use should be construed as
meaning a composition which is in fact "suitable for" the stated use. If a known
composition is in a form in which it is suitable for the stated use, though it has never been
‘described for that use, deprives the claim of novelty. '

5.4 The present application does not meet the criteria of Article 33(1) PCT, because the
subject matter of claims 1 - 18 does not involve an mventwe step in the sense of Article
33(3)PCT. :

Documents D4 - D6, which are considered as equwalent and.represent the most
relevant state of the art to the subject matter of claim 1, show that phytoestrogens such as
silymarin, sflibinin, resveratrol and genistein possess chemopreventive efficacy in
colorectal carcinogenesis (D4: abstract; D5: page 34, left—hand column, 1st paragraph; D6:
abstract).

The subject-matter of independent claim 1 differs from these disclosures in that the

- claimed composition- comprises an msg[utz[e_aa_d_jadrg_eatm&_ﬁg@

The problem to be solved by the present invention may therefore be regarded as
provision of a further composition efficient in the preventlon and/or treatment of colorectal
carcinogenesis. r

However, the documents D7 and D8 report that dretary fibres such as geflufose and
resistant starch are useful for the treatment of diseases of the colorectal digestive tract
such as colorectal carcinogenesis (D7: page 193, Discussion; D8: claims 1 and. 13).

" Therefore the features disclosed in D4 - D6 would be combined by the skilled person
with the features known from either D7 or D8, without‘exerlcrse of any inventive skills in
order to solve the problem posed. The proposed solution In Independent claim 1 thus
cannot be considered inventive (Article 33(3) PCT) '

5.5 Dependent claims 2 - 19 do not contain any features which, in combination with the
features of any claim to which they refer, meet the requirements of the PCT in respect of
inventive step.

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005) . \
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WRITTEN OPINION OF THE ' International appfication No.
INTERNATIONAL SEARCHING I.
AUTHORITY (SEPARATE SHEET) ‘. PCT/EP2009/052038
Re ttem Vil . |

8.1 itis pointed out that claim 18 is not aoceptable under Atticle 6 PCT. Itis pointed out

that the concept of "therapy” or "therapeutic applicatlon includes treatment of a particular

. illness or disease with a specified chemical substance or composition in a specified human
or animal subject in need of such treatment. in the absenco of the identification of at least

(i) the iliness or disease to be treated or the aslmentlto be cured or (i) the nature of the
therapeutic compound used for treating ro curing the disease or (jii) the subject to be
treated, a mere process fealure (“treatment of the intestinal mucosa") cannot be
construed as speclifying a particular method of treatment or therapeutic application.

8.2 Present claim 1 relates to a compound deflned by reference to a desirable

characteristic or property, namely "phytoestrogen salactively agonist to the estrogen
receptor-beta”. An attempt is made to define the compound by its pharmacological profile,
rendering the protection of said claim obscure. It is pdinted out that a compound cannot

be sufficiently characterised by its pharmacological profile or its mode of action. The use

of such a functional definition is vague and unclear and leaves the reader in doubt as to
the meaning of the technical feature (i.e. the compounds) to which it refers.
The attention of the Applicant is drawn to the fact that a functional definition may be

_ allowable, only if all of the following criteria are fulﬁlled

(2) compounds fulfilling the function are part of the common general knowledge (i.e.
can be found in encyclopaedias, text books or dncuonanes)

(b) the function can be verified by test or prooedures adequately specified in the
description or known to the skilied person and !

(c).the entire contents of the patent application unambiguously show that the function

is causal for the solution of the problem underlying the wnventlon so that it is reasonably

clear that not only examples in the appllcation but any ‘other compound with the stated
function may be used. oo

8.3 Furthermore, claim. 1 refers to "non-starch polysaccharides". By contrast, claim 4
(which is dependent on claim 1) precises said non-starch polysaccharide as being
“resistant starch”. This inconsistency within the claims results in a lack of clarity, contrary
to Art. 6 PCT.
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WRITTEN OPINION OF THE l‘1' international application No.
INTERNATIONAL SEARCHING . | '
AUTHORITY (SEPARATE SHEET) ' _ PCT/EP2009/052038

8.4 The attention of the Applicant is drawn to thé fact that the term "progression of
adenopolyposis to adenomas and adenocarcinoma” (claim 19) cannot be considerad
as a therapeutical application. The discovery that a mixture of substances prevents the

progression of adenopolyposis to adenomas and adenocarcinoma, even if representing

an important piece of scientific knowledge, still needé to find a practical application in the
form of a defined, real treatment of any pathological condition in order to make a technical
contribution to the art and to be considered as an invention eligible for patent protection.
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written opinion of the International Searching 'Autho-rity (WO-18A)
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Art. 18 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
international
phase

Relevant PCT
Rules and more
information
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For all international apphcatlons fuled on or after 01/01/2004 the compstent
ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to, but to be taken into consideration for further

procedural steps. This document explams about the possibilities.

Within 2 months after the date of mailmg of the ISR and the WO-ISA the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of W!PO. The PCT reform of 2004 did not change
this procedure. For further information iplease see Rule 46 PCT as well as
form PCT/1SA/220 and the corresponding Notes to form PCT/ISA/220.

i

In principle, the WO-ISA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. 1f the applicant nevertheless wishes
to file a demand this must be done before expiry of 3 months after the
date of mailing of the ISR/WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT)., Amendments under Art.

34 PCT can be filed with the IPEA as before, normally at the same tima as
filing the demand (Rule 66.1 (b) PCT). =

if a demand for international prelimmary examination is filed and no

comments/amendments have besn recsived the WO-1SA will be transformed

by the IPEA into an IPRP (Intemational Preliminary Report on Patentability)
which would mersly reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT). '

After receipt of the |SR/WO-1SA the mplidnt may file informal comments

on the WO-ISA directly with the | nternational Bureau of Wi PO. These
will be communicated to the designated Ofﬁces together with the |PRP

(International Preliminary Report on Patemabihty) at 30 months from the

priority date. Please also refer to the next box:

At the end of the international phase the International Bureau of WIPO will
transform the WO-15A or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The IPRP replaces the former
IPER (international preliminary examination report)

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, the44blsPC'!' PCT Newsletter
12/2008, OJ 11/2003, QJ 12/2003
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Effects of Soy Oligosaccharides on Plasma and Cecal Isoflavones,
. and Cecal Enzyme Activities in Mice

Motoi TAMURA®, Kazuhiro HRAVAMA' and Kikujt Iron!

" National tood Research Institute, Tsukuba 305-8642, Japan
| Leshoratory of Veterinury Public Health, Gradunte School of Agricultural and Life Sclences,
The University of Tokyo, Tukyo 1138657, Jupan

(Recelved Novetnber 1, 2002)
|

Summary This paper studies the eflects of soy oligosiccharldes on plasma and cecal
Isoflavones and Noral enzyme activities tn adult mice. The isoflavones used in this expert-
ment were duidsein and genistein, Male 6-wk-old mice were fed a soy oligosaccharide-isofla-
vone (SOI) diet or cellulose-igoflavone (CEI) diet for 10 d. Plasma and cecal Isoflavones were
analyzed by HPLC, and cecal bacterial S-glucosidase and, S-glucuronidase activities were
also measured, The plasma genistein concentration was significantly higher in the SOJ dict
group than in the CEI diet group, but no significant difference was observed in plasma dald-
zeln concentration between the two dietary groups. The total amount of cecal isoflavones
existing as aglycone were significantly greater in the SOI diet group thav in the CEI diet

. group, and both cecal B-glucosidase and S-glucuronidase activities were significantly
bigher in the SOI diet group than in the CEI diet group. These results indicate that soy oligo--

sacchatides have an impact on the metabolic activity of intestinal microfiora, plasma con-
centrations of isofiavones, and amount of \soflavones n the intestine, The present study sug-

[ | Nutr Sci Vitembiol, 49, 168171, 2003

gests that ingestion of soy oligosaccharides may influenca the effect of dietary isoflavones on

the host.

Key Words  soy oligosaccharides, isoﬂgvones. cecal enzyme activites

The role of dietary isoflavones in the prevention of
soveral chronic dissases s the subjact of Intense
ressarch interest. Datdsin und genistin are major com-
ponents of soy isoflavones, and daidzein and genisteln
are thelr aglycones. These isoflavanes are known to
have antioxidant actions (1), It is also reported that
isoflavones might be partially responsible for the risk-
lowering effects of soy as related to cardiovascalar dis-
ease (2), and that genistein inhfbits tyrosine kinase (3).
Further reports indicate that glucosidases of intestinal
microflora in the lower bowe! can ltberate aglycones
{rom. the glucosides and promote their absorption {(4),
and that soy isoflavone aglycones are absorbed [aster
and in higher emounts than thelr glycosides in humans
(5). Intestinal bacteria seem to play some role in the
absorption of isoflavone glucosides. In addition, intes-
tinal perfusion studies indicate that sore amount of the
genistein glucuronide formed in the rat small intestine
returned to the lumen (6~8) and would be hydrolyzed
by the glucuronidase of the intestinal microflors in the
colon (9). Thus, the bacteria In the gastrointestinal
teact play an important role in determining the magni-

. tude and pattern of isoflavone bioavatlability (10), and

intestinal microflora therefore seem to have an impor-
tant Influence on the effects of isoflavone on the host.
Stachyose and raffinose, which are the main constit-
uents of soy oligosaccharides, are selectively utilized by
bifidobacteria except Bifidobacterium bifidum (11). Soy

*Tu whom correspondence should be addressed,

|
oligosaccharides seem to change the composition of
intestinal flora by increasing the bifidobacterta. How-
ever, there are few feports regarding the effect of soy
oligosaccharides on the plasma and cecal isoflavones.
The present study was undertaken to investigate the
effects of soy oligosaccharides on plasma and cecal

isoflavones and enzyme activity in mice fed dists con- .

taining daidzein and genistein.
MIIATERIALS AND METHODS

Materials, ; An isoflavone aglycone mixture prepared
from soybean was purchased from Wako Pure Chemical
Industries, Ltd., Osaka, Japan. The isoflavone aglycone
mixture contained 44.3% (w/w) daldzein and 50.6%
(w/w) genistein. Daidzein and genistsin, which were
used as standards for HPLC analysis, were purchased
from Fujicco (Kobe, Japan). Soy oligosaccharides ware-
kindly provided by Calpis Food Industry Co., Ltd.
{(Tokyo, Japan): The soy oligosaccharides contained
74.2% (w/w) stachyose and 21.7% (w/w) raffinose. 5
Glucuronidase type H-5, p-nitrophenyl-g-n-glucopyran-
oside, and p-aitraphenyl-So-ghacuronide were pur-
chased from Sigma (St. Louts, MO, USA).”

Treatment of anitmals. Male wmice of the Crj: CD-1 .

(ICR) strains (5-wk-old) were purchesed from Charles
River Japan. Inc. (Kanagawa, Japan). The mice were
randomly divided into two groups of six animals each.
The animals were honsed in suspended stuinless-steel
cages with wire mesh bottoms, In a room kept at
24%0.5°C und a relative humidity of 65%, with light-

168 i
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Soy Oligosaccharides and Isoflavones ' )

ing of alternating 12-h perlods of tight and dark. They
were fed an AIN 76 diet for 1 wk. After 1 wk, the AIN
76 diet was replaced with a soy oligosaccharide-isofla-
vone (SOD diet or cellulose-isoflavone (CBI) diet, and the
mice received the SOI or CEI diet for 10 d. The compost-
tion of each diet is shown in Table 1. The CEI diet was
based on the AIN 76 diet and contained 4 5% cellulose

and 0.2% isoflavone aglycone misture. The SOI .diet

contained 5% soy oligosacchurides instead of cellulose
as In the CEI diet. Body weight and food consumption
were meusured during the experimental period, Alter
the expertmental diet feeding period, the mice were sac-
rificed and blood and cecal contents were collected,
Then, the blood samples were centrifuged and the

plasma was stored at —80°C until HPLC analysis for

isoflavones. Cecal contents were stored at ~80°C until
the measuremment af cecal amounts of isoflavones and

- enzyme activities,

- This study wus carried out in accordance with the
“Guidelines for Animal Care and Bxperimentation” of

. theNational Food Research Institute and the University
" of Tokyo. '
Analysis of plasma and cecal isoflavones. For analysis .

of plasme isofiavones, 200 i, of plasma wes supple-
mented with 0.2 ug flavone for use as an internal stan-
dard and 200 L of A-glucuronidase type H-5 sotution

{35 mg/ml, Sigma) in 0.2 M sodinm acetate bufler (pH-

5.0) was added. Next, the mixture was incabated. at
37°C in a shaling water bath for 2 h, then treated with
3.600 uL of methanol/acetic acid (100/5, v/v), vor-
texed for 30s, sonicated for 30s, vortexed again for
305, and centrifuged for 10 min at 4°C and 5,000 Xg.
The supernatants were transferred to an eggplant-type
flask and evaporated complately by & rotary evaporator,
Then, the sample was dissolved with the mobile phase

of the HPLC system at the same volume of plasma and

ﬂlu'atedbyaOmeﬁlterForHPICanalysis.we

- injectsd 20 2, of cach pmpamﬁon intoa 250%4.6 mm

Tablel Oompos!ﬁmsofdxeaxpemnmmldm .

- Soy Cellulose-
Ingredient oligosacchartdes- -tsoflavone
1soflavons diet (%)  diet (%h)
Casein - 20 : 20
I-Methionine - - 03 0.3
Corn starch - , 15 15
Sucrose 49.8 49.8 -
Corn- ol ) 5 . 5
Cellulore powder — 3.
Soy oligosaccharides .- 8 —_
Mineral mixture! 3.5 35
Vitamin mixture* : 1 1
- Chollne bitartrate 02 0.2

Isoflavone aglycons mixture .' 0.2 02

! Mineral mixture was vrepared according to the AIN-
76 formulation.
2Vitamin tixture was prepared accordlng {o the AIN-
76 formulation.

BNBDOCID: <XP. PUTIBA_L>

Capeell Pak MG C18-5 zm colummn (Shiseldo, Tukyo,
Japan). The mobile phase congisted of water-ietrahy-
drofurun-acetic acld, 70:25:5 (v/v/v), with a flow
rate 1.0 mL/min. A JASCO MD-1515 photadiode arvay

. de&ctor (JASCO. Co., Ltd., Tokyo, Japan) was used to
. quautlfy spectral data from 200 to 400 nm [or éuch
peak. Por analysis of cecal isoflavone aglycones, cecal -

contents were supplemented with 0.3 ug flavone as the

internal standard, treated with nine volumes of metha- -

nol/acetic acid (100/5, v/v), vortexed for 30s, soni-

cated for 305, vortexed agatn for 305, and centrifuged

:!.15000 xg for 5min. The supernatant was then
nsferred to the eggplant-type flask. The same volume
us the first extraction of methanol/aceﬂc acld (100/5,
v/v) was added to the sediment, and the same proce-
dure wus repeated, The supernatant was added to the
fiest supernetant [raction. The supernatants were
ullowed lo evaporate completely in a rotary evaporator
Then, the sample was dissolved with 0.3 mL of the
mobile phase of the HPLC system and Altrated by a
ozmmmnWeusedthssamsHPLCanalyﬂcal
method as the plasmg samples deseribed above.
Mcasxmnmt of enzyme activity. We measured
uuymeaaiv\ﬁuaspmviouabdesmbed(lz) Al:100

cetal suspension was prepared fn 0.1 M phosphate.

bul'fer (pH 7.0), and nonbactertal debris was removed
bxqoenu'lmgaﬂqn at 700 g for 2 min, The supernatant
fluid was used immediately for the A-glucosidase and 5
glacurontdase assays. S-Glucosidase activity was mea-
sured with p-nitrophenyl-A-n-glucopyranostde as the
S-Glucuronidase activity was measured with
p-ﬂitmphenyl—ﬁ-oglucumnlde
Statistics. The data were expressed as the mean
£$R.The Stadent's ¢-test was used to determine the sta-
tistical signmcanee of the differences between mean
values,

‘ RESULTS
Body welght, faod consumgption, and coaz] contents

No significant difference wag observed in body weight -

: (g)ori‘oodwnmmpﬁnn(gld)betmmthemtcafedﬁxe

80! and CE! diets. Cecal contents of the SOI diet group

(0.38+0.04) were slgnlﬂmntly heavier than those of

mﬂama(am‘
ORNWAUNAN

Daidzein Genistein.

_Fig 1. Plasmn’ 1soflavones (aglycones+metubolites) of
the mice fed the SOI dlet or CRI diet for 1{) d. Values are
means+SB. * Slgnlncuntly diiferent (p< 0.0 5) Fom the

‘ CHl diet group.
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Fig. 2. Thetotal amount of isoflavonue extsting es agly-
cone In the cecumn of tha miee led the SOI diel or the
CBI diet for 10 d. Volues are means=SB, * Significantly
different (p<0.05) from the CHI diet group.

the CEI diet group (0.26:+0.03) (p<0.05).
Plasma isoflavones and cecal Isoflavone aglycones

The plasma genistein concentration was sigoificantly
higher in the SOI diet group as compared to the CEI diet
group (Fig. 1), Though the plasma daidzein concentra-
tlon tonded to be high in the SOI diet group, no signifi-
cant dilference was observed tn the plasma daideain
concentiration between the two distury groups. The
total amount of isoflavones existing as aglycone in the
cecumn were significantly greater in the SOI dist group
as compared to the CRI diet group (Fig. 2). .
Cecal engyme activity

There were significant differences In cecal enzyms
activities between the SOI diet group and the CH diet
group. Both cecal S-ghacosidase and S-glucuronidase
activities were significantly higher in the SOI diet group
as compared to the CEI diet group (Fig. 3).

DISCUSSION

It has been reported that isoflavone aglycones ars
absorbed from the stornach n rats (13}, It has also been
reported that dietary tsoflavones undergo enterohepatic
circulation in humans (14).

A recent report has demonstrated that genistein is
highly bioavatlable in rats, and because of its entero-
hepatic circulation, may acowmnulate within the gastro-
Intestinal tract (15), When 4-'*C-genistein is infused
into the duodenum, it is rapidly absorbed from the
intestine,. taken up by the liver, and excreted into the
bile as its 7-0-F-glucuronide conjugate (15), Intestinal
perfusion studles Indicate that some amount of the
gealsteln glucuronide formed in the rut small intestine
returns to the lumen (6-8). Cecal S-glucuronidase
activity was also significantly higher in the SOI diet
group as compared to the CEI diet group. As intestinal
microflora appear to be the major sonrce of S-glucu-
ronidase in the gut (16), the higher floral S-glucu-
ronidase activity in the SOI diet group would cause effi-
clent re-absorption of the isoflavones in the lower
intestine by hydrolyzing the bile excretory genistein-
glucuronide and genistetn-glucuronide formed in the
small intestine and returned to the lumen. Higher S

BNSOOOID: «XP_ ... B117104A_ 1>
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Fig. 3. :Cecal g-plucosidase and S-glucuronidase activi-
ties of the rafce fed the SOI dlet or the CBI dist lor 10 d,
Values are meuns:SE ** Significantly dilferent
(p<0(])l) from the CE! diet group,

|
glucuroni'dase in the SOI diet group would contribute to
the higher plasma genistsin concentration ia the SOI

diet group.
Both cecal genisteln and daidzeln were significantly
greater in‘ the SOI diet group as compared to the CEI

diet group Higher S-glucuronidase activity in the SOT.

dist group would also contiibute to the greater
amounts 6! cecal dafdsein and genistein by bydrolyzing
their glucuronides.

On t.hé‘lotber hand, it bas been reported that soy
oltgosaccharides are selectively utilized by the biftdobac-
teria (11}, and that the bifidobacteria have A-ghco-
sidase activity, (17). In our experiment, both cecal g~
ghocosidase and B-glucuronidase activities were eignifi-

.cantlyhigherintheSOIdletgroupaseompamdtothe

CH diet group The cecal environment in the SO!I diet
group might be different from that in the CEI diet group.
It is reported that human intestinal bacteria metabolize
and degrade ingested soybean isoftavone to & great

-extent (10) Metabolism and degradation of daidsein

and gcnistehinthz cecurn might be sappressed in the
SOI diet group as compared to the CEI diet group as the
result of a chenge in the cecal environment.

It bas been reported that soy isoflavone aglycones are
absorbed faster and in higher amounts than thelr glyco-
sides tn humens (5). The greater part of 1soflavones in
soybean are glucosides. The S-glucosidase activity of

_ the intestinal bacteria is thought to be important lor the

hydrolysis of glucoside compounds in the intestine (4).
Higher B-glucosidase activity in the SOI diet group
would be tigaful for digesting and absorbing the gluco-
side of isoflavones.

Much evidence supports the hypothesis that ade-
guate lmﬂavcne intake reduces cancer risk (18). For
this effect, maintenance of a constant level of plasma
geaistein wight be important. The presant study sug-

. gests that the ingestion of soy oligosaccharides may

influence t?ae effects of dietary isoflavones on the host
by having an impact on the metabolic activity of the
intestinal rT:icroﬂom.
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Effect of whole and fractionated dietary alfalfa méal on zearalenone toxicosis and
metabolism in rats and swine***

K. B. STANGROOM AND T. K. SMm'
Departmeni of Nuatrition, Coflege of Blological Science, University of Guelph, Guelph, Ont., Canada NIG 2W!
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StanteooM, K. E., nnd T. K. SMith. 1984, Eifect of whole ard fractionated diotory alfalfii ol on zeralenone foxiconis
and metabolism in rats and swine. Can. J, Physiul. Phamuacal. 62: 1219- 1224, .

Experiments were coaducted to determing the mochunist by which dictary atfalfa can protect against zeamlonone taxicosts.
Femnic weanling rats were fed semipurified diets containing wholke salfn meal, fractionnted alfalfs. meul (Rber, sulvent
extrael, il waer axtract), und purified components of alfulfa (coumestrol, supunia, lignin, coumestrol + ligals, and saponin
+ lignin) with and without 250 mg eeamienone /kg of dict. All ingredients wore provided:for2 vecks at levels cormesponding
to those found in dicts containing 15 and 25% sifalfa. Yorkshire gilis were fod 15 and 25% alfalfz men! with and without 10
mg zewralenonc/kg of dict for 4 woks, The feeding of zeandenone fo mis reduced growth and food cansumption but this wes
ovarcome by 25% nifalfa, Zoarulenona aloo increasod the uetivity of hepatic Jashydronystorold dehydrogumme (3a-HSDY), the
enzyme belioved to metabolize zearnienope to o and 3-zcamienols. Distary alfalfa dit not overcome this effect. Alfalfa fiber
wa the only fraction to partially evercome the growth-depressing effects of zeamicnone while the other fractions had no
beneficial effects and Jo-HSD was eot affected by djet. Nono ofﬂngnmed tomponents affecied growth paramectois or
3a-HSD. Ti cazyme was also not affected by zenmbonone or aifalis in swine diets. Conmestrol, a-zenmabnone, and
B-2eamlenone were shown- 1o be compeiitivi inhibiions of Ja-HSD in vat liver. 1t was concluded that the fibier finction of aifalfn
protécis agatnst zearatenons taxtcity, and that this offect is not dependent op coumestro) or seponie and Js aot likaly medinted
throagh. 3a-HSD, . | ) :

STanGrooM, K. B, e T. K. SMmi. 1984, Effect of whole and froctionated dicwary alfalta moxl on zeamienane toxlcosis
and metabolisin in rals and swine. Can. J. Physiol. Pharmacol. 62 1219 1224,

Cos axpdricnces visalent & détorminer par guo! mécnutame I'aifafn alimentaire peis protéger de In toxicoss au zéaaknone.
Des rts femelies nowveliement scvrdes regurent des didies semipurifiées contanxnt tm repus eompler de fzerme, un repos
fractionné de Juzeme (fibre, extralt de solvent ot extenit d'ean), ot des composantes pruifides de huzermne (coumestrol, saponine,
lignine, coumestrol + lignine et saponine + lignine) avec ol sans didie de 250 mp 28amiénona/lkg. Les ingrédieats foromt
ingérds pendant 2 semaines A des taux comespondant & coux de didiey contonant IS et 25% d'alfafa. Des pores Yorkshire
regurent un repas de 13 of 23% de Juveme, avee o sens 0 mg zéarulénone/kg pendant 4 sematnes. L'adminisination do
réaralénonoc oux rats réduisit In croissance et la consommnaation de nowriture, mais ceil fut nesimlisé par 25% de luzems. Bn

Joutre, réernlénone augmenta I"activité de 3o-hydroxystéroide déshydrogtimse (3a-HSD), 1'cnayme consd métnbotiser 2éncalé-

nane en zéaralinots ovet @, La luzome allmentaire ne renvorsn pas cet offet. La fibre de juzeme fut ia seule fenction capable
do noutmliser lca effets rdductours de crolssance de zdamiénons, slors gue les aures fmctions a'surent pes d'cifets bentfiques
o1 que ln didte n'affecta pas le 3a-HSD. Ancune des composantes purifiées o affects les paramiwes de crolssace ni Jo 3u-HSD.
L'enzyme ne fut affectée ai par ke zénmlénone ni pir ln huzeme contenus dams ks didtes dos pores, Dans Je fols do rat, 1o
coumestrol, bos zémmiénols @ et B s*uvirbron) &tre dex inhibitours compétiifs de 3a-HSD, Oa a conetu guo In Fraction fibre

tle luzome protdes contre la toxiclt6 du »éariénann, que cor effct n'est fonction ob. it conmestrol ni de Ia sapondo: ot qu'il

n'cst vraisemblabolermont pas médié par le Je-118D,

lntrodnctim

Zearalenone Is a uterotrapic mycotoxin that can be produced
when cereal graing are stored in the prosence of Fusarimm
rosenn under conditions of greater than 25% molsture and
emperatures of 12— (4°C (Caldwell and Tule 1970}, M
different species arc susceptible to rensalenonc toxiconis, al-
though swing are among the most sensitive. The feeding of
Zbaralenone at levels as low as 1 —S mg/kg dict has been shown
to canso hyperestrogenism in prepubertal gilts (Mirocha and
Christensen 1974), Mammary gland enlargement, tumefaction
of the vulva, and vagina! and rectal prolapse are seen in froma-
ture females (Change er al. 1979), while immnature males can
suffer swelling of the prepuce and enlargment of mamrnary
glands (Christensen e al. 1972). Zearalenone consumption by

'Supposted by the Natural Scionces and
Cauncll of Cimada and the Ontario Ministry of Agricultive and Food,
Ip part @ the 26th annun] mocting of the Cenadian
Redaration of Biological Sucietics, Oltawn, Ont., 1983,
in part in the M.Sc, thesis presented by K. E. Stangroom
@ the Paculty of Graduate Stades, Unlversity of Gueiph, 1983, -
*Author to whom correspondence should be addressed.
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mature femele Swine can alter reproduction resulting in
increased nconnial montality, and a decrense in fertility, lxc-
tation, and! litter size (Chang er al, 1979),

The interrelationships between diet and zenrnlenone
toxicosis and melabotism have been investigated in rats and
swiae (Smith 19804, 19800, 1982; James and Smith 1982).
Dileis containing dehydrated alfalfa meat have been shown tobe

- nmong the most effective treatments for zoaralenone toxicosis.

James and Smith (1982) observed that the inclusion of 25%
alfalfa meal In purified sat diets fwgely overcame growth-
depression, owing to zeamlenone snd reduced hepatic residues
of zearalenone and o-zesralenone, 8 major metabolite. The
feeding of alfoalfa to gilts has been shown to reduce uicine
enlargoment caused by 2caralenone (Jamer and Smith 1982),
The mechanism by which dietary alfalfa protects against
zeanalenoae foxicosis hhs not been determined. It has been
proposed ¢hat alfalfu may bind zeaslenone in the Intestinal
fumen w0 reduce absorption of ingested oxin and also limit
reabsorption of toxin excreted in bile (Smith 1932). The ed-
sorptive properties of alfalfa may be refated to (he prosonce of
surface-tetive axpontng asmggested by Qokenfull and Peawick
(1978). It has also been speculated that some componionls of
|
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ulfadfn may slier the meabolism of zearalenone by heputic
Jo-hydroxysteroid dohydrogenase (3a-HSD), 1hm:by‘allermg
[ts toxicity (Smith 1982). The physiological uctivity -of
zearalenone may be influcnced by coumestrol, a phytoestrogen
present in alfalfa. Coumestrol can cause hyperestrogenism in
severnl spécies if ingested nt appropriatcly
(Newsonic and Kits 1980; Kincaid and Browaing 1981).
The curtent studics were underiaken to quorminc which
componeats of alfalfa meal can protect agamsi zearalenone
taxicosis. The effect of these componenis on the activity of Jo-
- HSD was meagured to further determine any vole of this en-
zyme in the alleviation of zesalenone toxicosis by alfalfa.

Materials and methods

Expertmental animals and control diets i

Femoln wennling Wistar cts (initial weight of 50--55 g, Woodtyn
Lobs Led, , Gelpt, Onl.) wese used in all rat experiments. mf were
housed in individusl stlnloss steel cuges and fed a commercial stock
dict for he first 3 days. A semipurificd comro) diot (Teble 1) with
varlous modifications was them fed to the mis for 14 days. Feed
consurmption and welght galn were measured every 3 days.and water
was supplicd e Hiblnam. At the end of the eaperimentnl period all rats
were kilied and varios tisoues were excised and ttared wt ~65°C for
sul assay of 3a-HSD anotivity. .

Yorkshire gilts (810 kg Initial weigh() wers used in swine experi-
monts. Animals were howsed in individual concrete pons el Fed
madifications of a com—soy control diet (Tuble 1) fur 4 weeks. All
animals were then Xilled and tssnes wore excised and siored a1 —65°C
for subsequent assay of 3e-HSD activity, g ' .

Raus fud elfalfa meal

A o) of 60 rats wors God dieis continiog 0, 1S, ac 25% dehy- .

deatod alfalfc moal with ond without 250 mp sesrslonane/kg diet
(10 rate/dict). Alfalf wus ndded a dlets ai tho axpensi; of cote starch,
cascin, and com oil to keep all dicts ivocnerpetic and isonitrogenous
(James mnd Smith 1982). :

Rais fed fractionated alfalfa menl
Ruts were o 14

dict, alinifa Tibor, alfalfa solvent extract, and oifalfn water extrct, The

various alfalfa Cadtlows were fed of [evels ondling © those

found in diets of 15 and 25% alfulfa meal. All diets were supplied with

and without 250 mg zearienone/kg dict snd were again kept iso-
snergetic and isonilrogencus.

Rats fed purified componenis of affalfo medd . - -
- St experiments) dicts were. fed with end without 250 mg

zoamlenone/Kg diot 0 a tatal of 120 mis (L0 per dief), These included -

the control diet, and of kovels nding to thase fomd in 25%

aifnlfa masl dicts: saponin (Pederson sid Wang 1971) (United States

Binchemical Corp. , Cleveland, OR), eoitnestrol (Blckolf & al. 1969)
{Eammen Kodsk Co., Rochester, NY), Sigmin-{Smith 19804) (Reed
Paper Co., Québet, Qué.), saponin + lignin; sad coumestrol +
lignin. I Is recognized that theee purificd compotmds wort: nol seces-
* sarily derbved from alfolfa nnd. may not maet)?v duplicaite th blological
etlvity of the same compounds found In alfalfa. T

Swine fod affalfn meat o .
. Swine were fed diets containlag 0, 13, or25% alfalfa meal with and
withom 10 g Zeatalcnonc/kg diet, Pony-eight swine were used,
cight per dict. Alfallawas added to the diets af the expotise of com
apd soybeani meal to emsule that all dists were isoenergstic and
isonltrogenous. : n -

Characterbation of 3a-HSD i -
The activity of 3a-HSD wos measuced in fiver, uterus, kidney, and
lag muscle of both rats and swine. fnitial chamaterizatlon of 3a-HSD
was condhictod oo pooled samplos of tissve obigined from two proups
-of 10 rats fed vither ®o control diet or the control dict plus
zeanlsnone. ‘A similar procsdure wag used for swine, Subsequent

.. BNSDOCID:<XP_____ S1THAZA. ).»

iatcly high levels -

into 14 groups of [0 cach and fed die control

“and Go oxtmels were combined and ov.

(1,2 H]androsterone) and the prothict

CAN. J. FILYSIOL. PHARMACOL. VOL. 62, 1984

";'Anu; 1. Compusition of control diets (%)

| Ingrodient Rats  Swinc
. Cussin {vitamin frec)” 16.3 —
Corn oit* X —_—
Corn starch* 67.8 o
Minera} mixnire 3.5 0.4
Vitamin wizture 1.0 0.25"
Collutose” 5.2 —
pLiMethionine 0.2 -—
Com —_ 64.05
- Soybean mesl (49%) —— 330
lodized sali, - 0.5
Limestone —_— - 09
Dicatcium phosphate — 1.2
*fekinmd Test Picts. Madisun, WI,
*St. Lawrence Starch Co., Part Credft, Ont.
- “Siith 1981,
*Smith 1984,
"Celufil, United States Biochomical Cosp., Cleve-

tand, OH. .

assays were conducted on gamples from individual animals. Approx-
imatcly 2 p of tisne was ho ized for 30 s st 0°C {n 30 mL of
0.1 M potsssium phosphate buffer. The homoganate was then centri-
fuged at 25 000: X g for 15 min at 0°C. The supcrantant, which
comafned both soluble wnd microsumul .enzymes, was stored on
crushod ice priofita assny. The spoctrophatainetric mothod of Koide
(1969) wag used to determine pH optimum, optimum substmie con-
contration, eofacior dépendency, substente specificity, and kinetic
phinmetors for the cazyme., ’ ' L '

" A modification.of the ndisisulupic ussay of Thoivenoi nd Marfin
(1980) was cmployed to determine the activity of 3a-HSD in rat liver

‘o (he proseace of varions potential inhibitors, The reaction mixture

Inciuded rnnsinm phesphaie buffer (660 ui of 0.t #, pH 8.0),
34 pL 0.1 & NAD in bufer, 10 L (2—5 X (0’ disintegration per
misae) {1,2-*Hlpndrosterone (Now Englnnd Nuvlcar, Boston, MA),
10 pl, androstcrone in methaol (at various concentrations), 10 pl

inhibitor i methanol, and an sididonn] 40 pl. methanol w edsure

sterold solubiifity. All reaction mixtures ‘were incubated for 5 min a1

" ST4C o the téastione wers Uhen initiated by dic addition of 34 il of

supemsotaiks. The fesctions were sermingted after 15 min by the addi-
tiom of 5 mL ethyl acetate. The phases of the Incuhation mixtura were

" allowed to separite avar 12 b and the ethyl acetate layer was comoved.

‘The squeous phase was extracted twice morc with 5 mL ethyl soctate
aporsiod to drynoss under

" nitrogen, “The residues were dissolved in methano) and sliquots wers

applied (o cliromaingraphic plates contod with silics gel O (Analtech:
Uniplate, Risher Selentific Ltd., Toronto, OnL). Plates wore devel-

in benizene : othiyt' aocate (3: 13. The 1
. 1,2-'Hlandrostancdione)
were determind by | sprayieg the plates with saimidehyde : HiS0, 3
glaclal acotic ackd (1:2: 100) and heating at 100°C for 10 min, Idontl-

fiom

Spots cormpmdi!g to prodoct --wore  scraped  fi
the plate and mdioactivily was qtmuﬂed_by;!lqnid schﬁjﬂntlop' ’

_Bsbstances tésted 'as inhibitors included coumestrol and - and |
B~zeamienone. '1he .laiter two compounds were pwified from 8 -

Tacemic mixiare us deecribed by James er al.-(1982). . -
Fractionation of alfuifa meal )

Approximately 1-kg of aifaifa meal was extracied with acetono by -

refluxing for 72 b in a soxhlot apparatus. Acetone was from
the solvont ~extrant by disiillation. The residue remaining after the

acetone extraction was Forther rzfluxed for 24 h with boiting water. -

‘Theresidue was then centrifuged at 8000.X g forS mipand dried. This .

ylsided the, alfelfa fibor fraction. A water extract- was obtalned by -
. refluxing whola alrnqu meal for 24 h with boiling water as described

Q'B.
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Statlstical analyses .

Values for 30-HSD, Ky and Vi, a5 obinined from double recip-
rocal plots of enzymo activity at varying substrate concentrations wars
compared by rtest (Sieel and Torric 1960). The type of enzyme

inhibition caused by inhibitors was detcrmincd is of covas-
fance and guent s-ests performed on
y-lntercepts (Sicele and Torrie 1980). Dula. from mit and swine Peeding
experimenis were analyzed by amlysis of variunce sppropristc for
factoris) designs (Ostle and Mensing 1975). Group comparisane weee
made as orthogonal contrasts where necessary.

Results )
Choractertzation of 3a-HSD

The pH censitivity of hepatic 3a-HSD in rats fed the control
diet was not influenced by the feeding of zearalenone. Optimal
activity oouumed at pH 8.0 and 9.0 and the former was chosen
far assays (o be conducted following feeding experiments,
Assays of liver tes from swine fed the contro} diet
indicated maximal activity at pH 8.2 and 9.0,

The K., for androstesone in liver of rats fed the control diet
(43 A7) was greater (1 < 0,025) than that of rats fed the same
diet containing zearalenone (26 pA). Ve was not affected by
zearalenone feeding in sats or swine (P > 0.05). Hepatic X,y of
swine fed the controt dict (8.8 paf) did not differ from K, of
those animals fed zearnlencne (7.7 M), The use of NAD as

BNBDOCID: XP______9117102A_J)_»
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above, The supsmatant semnining following cenirifagation was con-
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Fia. 1. Inhibitlon of 3a-hydroxystsroid dohydrogennse activity (androsterone as substrate) by - and R-zeamlonone and coumastrol, Fomale
rut liver supcnatant (25 000 X g fraction) was incubstod with [1,2-*H Jndrosterons in the sbistnce (A) o

presonce of 1.0 mM a-zeamienol (®),
1 @) or 0.1'mM eoumestral (©), 1/5 = 1/concentration of

), 1.0 B-zearaleqo)
androsterone (1/M x 107) and 1/v = t/veloelty (1/umot [1,2-*HJndrosteranc prodiced per minue por milligoam protels).

cofactor resulial In grester activity under saturating conditions
than NADP, therefore, NAD was used as the cofactor in all
subsequent assays, The K, for NAD in fiver of rats and swine
were 470 and 200 M, respectively.

The K, for androsterone in mt kideey was much
lower (8.3 jLA7) than that obscrved in liver, The V..., however,
was only 15% of that seen in liver, No activity was detected in
muscle from either rat or swine. Only u trace of activity was
noted in rat uterus and nove was seen in swins uterus.

Inhibition of rot liver 30-HSD by a- and B-zearalenot Is
Indieated by the double reciprocal plot (Fig. 1). Comparison of
the slopes and the'y-intercepts revealed thit while each of the
slopes for a-zearalenol (1.0 and 0.1 mA initial concentration),

B-zemralena! (1.0 and 0.1 mM initic! concentmtion), snd con-
mesirof (0.1 m# initial concentration) was different from the
controt plot (P < 0.025), y-intercepts did not differ (P >
0.05). Apparent K. vahies for 3a-HSD wers 45.8, 146.0,
38.7,78.1, 44.2, and 109.8 LM in the presence of no inhibitor,
1.0 mM a-zeamlenol, 0.f mM a-zouralenol, 1.0 mM B-
zearalenol, 0.1 mAM B-zeamignol, and 0.1 mM coumestrol,
respectively. : '

Rats fed alfalfa meal .

The addition of zearslencne to the controd dist reduced final
body weight, food 'consumption, and.gnin/food ratios (P <
0.01, Table 2), The feeding of zearalenone alsv increused the
activity of hepatic }a-ﬁSD {P < 0.05). The addition of 25%

|
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Tamt 2. Blfoct of alfalls ment and zosralonuac on finst bhaody weight,
foutl consumption, ginffoud mtio, und hepatic Jo-hydroxystzroid
dehydrogenise wetivity n rms

bS

|

TAsLE 3. Effect of wifalfh fiber sind zearlenone on finul body weight,
foudt censumptlon, gain/fod ratio, and hepntic Jo-hydroxysieraid
’ dchydulsgcnnsu nelivity in rats

CAN. 1. TYSIOL. PHARMACUL. VOL. &2, 94

Alfal(a ()

\ Alfuifs Bher (equivalont %)

Zearalenone Zeoralemone |~ -
/gl 0 s 23 (mg/kg) Rl IS 24
Final bud Finat body ! .
‘:cigl:l ,(’g)" 0 134% 142 140 weight (g)° 0 146 150 147
. 250 116%* 121v* 133 2350 LHg»s L2 136
Fand consumption - Fond funsmnplhm '
w’ -0 194 i} 208 {g) U 196 21 bl ]
250 171%* 178%¢ 194 / 250 149+ 1745+ 200
Wei ined Weight gained | .
ﬁ:xh: g:zmln{cd‘ 0 0338 0,38 0.49 food consumed” G Q.40 0 038
250 0,354 0,334 038 ) 250 0.29¢* G.36% 350
Activiry of Jn- ) Activhiy of 3a- ‘
hydrozystorold ’ ] hydmxyslcmtd’ -
dehydroge nase ™ 0 00611 003558 0.0573 dehydrogenusc”” 0 0.0637 00672 0.0634
: 250 0.00M5%  0.0624¢  0.0603% B 250 0.0645 0.0667  0.0665
“81) ¢stundard: doviation) is £12.3, ‘mm :;o aqelvalent &0 the levels fond In these pescentiges of whole dein~*
[ 0 R doed . I .
e gy e vty ot D dant erition s £10.3,
Sk 2008, Niewn [or )0 10t arver 2 A4-day peried,
“Miseomuaes NADEE Gorned por eninate per ax)ligram of proncia. “SD i3 £ 18.4.
50§ 20.0079. “SP b 0.0, : .
“Signiilcmuly diffarcnt Gom same diet devold of zearshoane, P < 0.05. ‘Micruntstcs NADH femedd per sminato por ailligrans of peoteln.
+oSipaificustly ctitrek frum sme dict devoid of reandencre, P < a0, 5D is 0001, -

alfalfa mcal to the diets overaame the effects of zenralenone on
growth and food consumption but the nctivity of 3o-HSD was
not affected (¥ > 0.05).

Rats fed fracvivnated dfalfa meal
Rats fed the control dict supplemonted with zesralenone
again had lower final bady welghts, food consumption, and
guin/food retlos ared with rite fod the same diet withowt
toxin (Table 3). Alfalfa fiber overcame both the growth-
depressing effecis of zearnlenone snd the depressing effects of
zenralenane on food consumption when fed ot levels cor-
nding to those fourd in 25% alfiifa mext (Table 3).

Alfala solvent extract and alfalfo watcr oxtract (Tatle 4) had.

no such offects (£ > 0,05). Alfalfa fiber (Table 3) and ilfulfa
solvent exiract (Table 4) incressed gain/food ratios compared
with aifalfa water extract (Tabile 4) when'a three-factor snalysis
was employed (P <000, R

Ratg fed purified componenss of olfalfa meal

The effocts-of zaamferion in tedutinip fnel body weight.
food consumption’, did gain/food ratio were not overcame by
the feeding” of purified ‘coumestrol “or sipontu (Tuble 3).

_Putified lignin and tombinations of coumestiol + ligain and
saponin #+ gnin also had no bencfictal effect (Table 6), None -

activity of 3a-HSD (P > 0.05).

Swinn ferd nlfoffa meal
The activity of hepatic

of thewe- dictary” treatments - sigoificantly Influenced hepatic

ic 30-HSD was not significintly af-

fected (P > 0.05) by the eddition of zearalenone or ifalfameal

to'the diets of-swiag, - oo

. Discussion
The objective of the characterization of 3a-HSD in tissues of
rats and swine was 10 establish conditions for maximal activity
for use In imalyzing tissues from the subsequent fesding trials.

A pH of 8.0 and saturdting concentrations of substrate and

" ENSDOOID: <XP____ ,..9117'195.'&_]_’

eegignifiraly diffacnt frum saine dict doveld of zowmicaome, P < 0.01.

cofactor were used following thelr determinntion. Koide
(1969), asing the same buffer as that employed in the current
swudies, noted maxial activity a1 pH 7.5, 8.0, and 9.5 in rat
liver. Data in the lteratire are not avaifable for the optimal pH

. in liver of swine.

Activity of Jo-HSD was assayed: in the livers of animals .

tested in the feeding trials, since liver was detsrmined to have

. the highest ectivity of afl tissues examined. Ueno er al. (1983) -

have reported thut female rat liver hns a much greater cupacity

to metabolize zeamlenone to the major metabolite -

zearalenone (Ueno aixd Tashivo 1981) than kidacy, splsen, o
utarus. NADH hag been demsonstrated to be a moro cifieient

_hydrogen donor in this reaction than NADPH (Tashiro ef al.

1983). The data in the cutrent studies ulso showed maxinial

_ aciivity in the presence/of NADH. it ls not possible (o compare
K values obtained in this study with those

rted préviously

In the litemture beciuse diffetent conditions For amalysis -
_ 'The K, end specific activity of the swine enzyme were much .. .
smaller than thase measitred in rats. This may indicate a:higher -

affinity of the enzyme for the substrate (androsicrone) i the:
former species; however, maximat activitios wore only 15% of

“those seen for mt liver. This may bé due to differences in the
reltive sexual maturity of 3-month-old swine and ‘weanling

rots. The specific activity of 3a-HSD has been-shown to-
decrease with age in the tesies of male rats (Peng.ef al. 1979).

Olsen and Kicssling (1983) have obsorved furthier spocios dif- -
forencos and reported that femalo swine liver bas a higher -

capacity to form both|a- and B-zearslenol than cow or hen. -
Statistical annlyses of tie enzymsé activity in the presence of

o- ond P-zearalenol and coumestrol indicated that all three of

these compounds conipetitivety inhibit 3o-HSD. The concept

 that zearalenols can sexve as competitive: Inhibitors of 3a-HSD.
is supparied by Thouvenot and ‘Morfin (1980) who reported -

thal zearalenone and Zoaralenols camsed significant increnses in

_tipparent K, but no qlffmnce I Ve, OF 3¢-HSD i hyper-

L g - -
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Tants 4. Effect of alfalfa solvent oxtract, alfdfa water extraci, and
zearalenonc on final bady weight, food consumption, gam/fuad ratin,
and heparie 3a-hydroxysteroid detiydrogenuse setiviy in mus

Solvent extrict  Waler cxtract
(equiv. %)* {equiv, %)"
Zenmicnone -
ma/km 15 2% 18 28
Finut body
welight ()" 0 136" 43 143 . Mo
250 113 qpise  Jj3ee  guge
Food .
consumption (g) ¢ 1% 182 205 222
. 250 t4ger  {42%%  |75e% )5
Weight gnincd/
food . .
consumed® 0 0.37 042 037 03
250 0.30%  0.32** (.29 Q.26
Activity of 3u- .
hydroxystoroid
dehydrogénase™* 0 . 00618 0.0684 0.0671 0.062)
250 00715 0.0697 0.0678 0.0667
“Levals fed wese aquivalent to the leveds fouid i these percontgies of whels dehy.
drued uifalfa moal.
*SD by 245, -
* Mows for {0ty over o f4-thy gololl.
'SP is 2188,
“$D I3 2008,

*ticromuoles NADH forred per mbiite per anlifigenms of pootets,
25D b 20.0078,
*Slgnificanly differcat fnwm samie dici devoid of wesemiennne, 2 < 0.05.
. ¢ Signifiennlly different from same dict devold of zeaienone, P < 0,01,

TasLE 5. Bffeet of pufied coumestrol, saponin, and zearalsnone on
final body weight, food consumption, gein/fed ratlo, and hepaile
3a-hydroxysterold dehydrogenase activily in ruts

Zgoralonono Coumesirol Saponin
(mg/kg)  Cumtrol (25 pg/g) (3.5%)
Final body
weight (g)" ] i14* 18 {18
. 230 gge* 96+ By
Food consumption
@' 0 167 168 174
250 14g¢s 145%¢ [E1adl
Wolght galned/ :
food consumad” (1] 0.41 0.43 0.41
250 - 0.35% (.35%  0.36%
Actlvity of Ja-
hydroxysteraid
dehydropenase ™/ 0 00628 0.0656 0.0637
) 250 0.0737 0.065( 0.0658
::‘o M :9.5.
o 1 Jo o oy ptd
ISD Is 20,04,

;m:};mnﬂ formted per minute per miMigmm of prolcin.
"sdgnlnn;uly'diﬁuuu from ssme clitx #void of zeocslenone, £ < 0.0,

plastic buman prostate.

The expected consequence of this inhibition would be an
Increass in normat levels of the androgenically potent presursos
dihydrotestosterone and o resuliing masculinization. Zsaral
enone udministration, however, resulis in byperestrogenism.
Thoro is extensive evidence that zeamalenone and the
2earalenals bind to esttadiol 17-8 ceceptons in rat utesus, mem-
mary gland, and fiver (Kiang &f al. 1978: Katzenslknbogen

BNSDOOID: <XP.. . V71927 ) _>
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TAULE 6. Effoct of purified lignin, lignin + coumestrol, lignin +
suapontin, andl zenralentne un fint bady weight, food consemytion,
gain{toed ratio, and hepatic Ju-hydroxysterokd dohydrogemse stiv- -

ity in mts
Zearglenone  Lignin  Lignin 4+ Lignia +
4 < {mpfkg)  (4.2%) . cowncstrol sapoain
Finol body | :
weight ()" 0 Hna+ 11 ts
. 0 Y32, g3 03xs
Foad consumption .
g Poo 156 158 166
, 250 13344 142%% 142+
Weight grined/ .
food consumed” | 0 042 045 0.44
. | A5 0.33% 0,250«
Activity of 3o 1
hydroxysieroid |
dehydrogenase™/ 0 0.0681  Q.0656  0.0635
230 . 00680 00641 0.0617
“30 k 29.5. | ’
b For 10 s oves o {4-day perie.
"D $15.0.
At RAOH b admte per il
roepumer N v per erdimeee por igren protein.

oSigiicumtly differen (vom swos diet devokd of wandenor, P < 01,

1 ai. 1979; Boyd and Williff 1978), The metsholic offects of
such binding likely negate any opposing influence of 30-HSD
inhibition. 3 .

In the present study the activity of 3a-HSD in rats i viw
was significantly increased by zearalenone. This incrense was
not significantly aitéred by the feeding of alfalfa menl but
tended to be lessenied by the feeding of lignin + saponin.
Because the aseays were conducted ot saturating substrate con-
centrations o delermine the maximal enzyme activity, any
competitive inhibition by low residual levels of zearalenong or
zearadenols woukd not be detected. The incressed acitvity of
3o-HSD when zearlenone was fed is in contmst with earlier
roports (James and Swith 1982). The enrller studies, however,
were not conducted under optimal reaction conditions. .

The lack of measurable effect of zearalenone or alfalfn ment
on the activity of 3a-HSD in swine indicates thut the enzyme
is net likely a major factor in zenmlenons toxicosis in tis
species. The low activity scen in the swine tissues, however,
complieates interpretation of these data.

It has recontly been supgested by Ueao of al. (1983) that
30-HSD muy not be the major anzyme cntalyzing 2enralenons
metabolism. Thiz argument is based on the assumption that
30-HSD is cytoplnsmic, while zearalenone reductase activity
was found to be mainly microzomal. This is in contrast with
varions that zcarlenone is metabolized by 3a-HSD
(Thouvenot and Morfin 1980; Klessling end Pettersson. 1978;.
Olsen et al. 1981). The most rocent work of Olsen and
Kiessting { L983), maneower, cites litertuse to the con-
cept that 3e-HSD Is nét compartmontalized within the cell but
is both cytoplasmic and microsomal,

The cumrent studles: indicate that the proteciive effoet of
alfalfo maal againet zeqralenone toxicosis is due mainly (o the
fiber fraction. The extensive extemctlon of the meal with
aceione and hot water would remove asy of the surface-gaive.

saponins and phytoestrogenic coumestrol, Effects of purificd
coumestrol on activity of 3a-HSD or eny interference with the
binding of zearalenons to estrogon receptors does not appenrto
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be of physiolugical significance. Adsorptive propertics of supo- '

fins niso do not scem 0 conmbule to the prafective action of
ulfiifn meal.

1t ty. Ukely that the wuquc physical configurntion of fibrous
comipaneats in alfatfo was silil present after dic extensive
extrttion enubling the Gber o retain the ubility of alfidfa meal
10 ndsorb compounds such ax bile acids (Calvert and Yeats

- 1982). The dua of Smith (19804) indicate thut bile may be a

mujor excretary ronte for zearalenonc in the vt und the ability
of the alfala fiber to bind bile constituents is likely important
in overcoming zearalenonc tuxicosis. Lignin is 8 major constht-
uenl of ulfalfg fiber, but the lnck of effect of feeding purified
lignin indicates that other fiber cunsliluents arc also neccssary
for the beneficinl elfects of alfalfa. The lack of effeat of both
purified Kignin and alfalfa fiber on the activity of 3a-HSD
indientes thet the (lbor portion of atfalfa is not likely aliering the
motnbolism of zearnlenane. Such an effect has been reported
for dietary fiber in.the metsbolism of pesticides (Chadwick e/
‘ul. 1978).

The mowt siguificant churactéristic of alfalfa in overcoming

roaralenone  toxicosis is, thercfore, the provention of

zesmifenone reaching terget tissues such os ulemnte, wanmnay
glands, and fiver. This is supported, by the studies of Smith
(1982}, which indicated that while all‘alfu meal reduced tissie
residucs of zearglenone and zearalenols, there was no signifi-
cant change In the relative amonnts of parent compomd and
metabolites.
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Dabet sind deren Wirkungskomponenten in einer vortell -
haften Ausfihrung gof. mit einer bis zu 20-fachen Ge- !

wichtemenge elnes phyaabbgism unechidiichen Vahlkels |
varmiacht.
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B . Beschreibung |
Erfindungsbereich .

[0001] Die Erfindung betrifft die Zusammensetzung eines Nahrdngsefgénzungsmmels auf der Basls von Si-

- lymarin, d.h. einer standardisierten Fraklion von Flavonolignanen aus dem Samenextrakt der Mariendistel (Si-

lybum marlanum), die zu efner EthShung der Ditqualitét mit | positiver Wirksamkeit auf die Verminderung des
Risikos einer Zivilisationserkrankung, wie Diabetes mellitus und Hypariipidamie beitragt und ggfs. den gesam-
ten Gesundheltszustand des Organismus von Risikogruppen der Bevdlkerung glinstig besinfiusst.
. | .
Stand der Technik |

[0602] Die ,Silybum marianum (L) Gaertner” (Mariendistel, Asteraceae) findet in der europaischen Traditions-

medizin wegen ihrer hepatoprotektiven Wirkung seit Jahrhunderten Verwendung. Deran Wurzeln, Blatter und

Samen wurden als Nahrung zubersitet (Morazzoni und Bombardelh 1995). Die Bezeichnung Silymarin wird
fiir den Extrakt aus dem Samen der ,S. marianum (Cardul mariae ex\ractxm slcoum)” verwendet, der 70-80%

des Silymarinkomplexes, d.h. eines Gemischs aus auf Silibinin standardsscerten Flavonougnanen und 30-20%.

einer chemisch nicht deﬁmerten Fraktion, enthit.

|
[0003] Der ,S.-marianum"-Extrakt und Silibinin schiitzen die Leber vor der Wirkung hepatoxischer Stoffe {s.
DE-A-198 23 082 und DE~A 35 37 656). i
{0004] Der.S ~marianum"-Extrakt und Silibinin verhindern die von kupferhaitigen fonen induzlerte Oxidation
der menschlichen L DL-Lipoprotaine in vitro (s. Skottova et al., 1999).

[0005] Der Extrakt und die Flavonolignane der ,S. Marinanum®, insbesondere das Bilibinin bishemisukcinat
sind als unterstiitzende Therapie bei der Behandlung mit Zitostatikal(s Lentzen at al., 1898) gut wirksam.

[0006] In der Tschachischen Republik bildet der .S. -marianum -Extrakt einen aktiven Bestandtail von Medi-
kamenten, die als Hepatoprotektiva kiassifiziert sind, z.B. FLAVOBION®, SILYGAL®, LAGOSA® oder LEGA-
LON® (der Extraktgehalt in einer Tablstte ist 100-204mg, d.h. 70-1 50mg Silymarinkomplex), das Phytoprapa-
rat SIMEPAR® enthait den ,S.-marianum”-Extrakt in der Kombination mit dem Vitamin B-Komplex, das HEPA-

- BEN® mit dem Fumaria-officinafis”Extrakt und das HEPATOFALK' PLANTA mit dem ,Chelidonium-ma-

jus“-Extrakt. Die Indikation dieser Préaparate ist um die wolekmelnsche und cholerdtische Wirkuig erweltert.

~ Bei den Nahrungsergénzungsmittein betréigt die Extraktmenge in einer Tablstte 15-1 00mg., d.h. 10-70mg Si-

lymarinkompiex. ‘ N

[0007] ‘Beschrieben ist ebanfalls ein: Nahmngsergénzungsmittel m!t erkung auf Plasmahpida und die Antio-
xidationskapazitét des Bluts gemaR der CZ PV 2000-4404, die als Wirkungskomponenten eln Gemisch des:

Mariendistelextrakts und mindestens eines n-3- und n-6- polyungesittigte Fettsduren enthaltendes Pfianzen-
&ls enthilt. Dieses Praparat hat eine positive Wirkung auf die Cholesterinparamater, die Lebersteatose und

den Antioxidationszustand des Organismus, besitzt jedoch keine p:ﬁlbiotische Wirkung.

[0008] Im Zusammenhang mit der Suche nach neuen Naturquellen mit antidiabetischen, Nahrwert-, immuno-
stimulierenden und anderen Eigenschatten wurde experimentell festgestellt, dass verarbeitate Knollen des Ya-

con (Smailanthus sonchifolius) eine priblotische Wirkung aufweisen‘. was z.B. in den Artikeln von Romin Pe--
_dreschi et al.: ,Andean Yacon Root (Smallanthus sonchifolius Poepp. Endl) Fructooligosacharides as a Poten-

tial Novel Source of Preblotics”, Journal of Agricultural and Food. Chet!nistry 2003, oder Ale$ Lebeda et al.: "Bi-

.oiogické a chemicka variabilita maky a jakonu*, Chem. Listy 97, Seiten 548-556, 2003, beschneben ist.

|
Aufgabensteliung ‘ '
{00001 Oas Bestreben der vartiegenden Erfindung ist daher, ein Nahrungsergﬁnmngsmmel zu schaffen, das
die bekannte Wirkung des Silymarin mit der neuentdeckten Wirkung des Yacon in sich verelnt.

Zusammenfassung der Erﬁndul‘\g
- |

[0010] Eine neue Wirksamkaeit gegenﬁberdém bisherigen Stand welét das Nahrungserganzungsmittel auf der
Basis von Silymarin auf, das zu einer Erhdhung der Didtqualitit mit posmver Wirksamkeit auf die Verminderung

des Risikos einer ZMﬁsaﬁonserkrankung beltréigt, wobei die Erﬁndmlwg danin bssteht dass das Nahrungsenr

.2/

ENSDOCID: «DE__102004054133A1.J_»

: ”.&

165



DE 10 2004 054 133 A1 2005 06.09

génzungsmittel als Wirkungskomponenten ein Gemisch aus 10 bls 90 Gewichts-% der standardisierton Flavo-
" nolignanendraktion aus dem Extrakt der Mariendistel (Cardui mariaé extracturn siccum) und. 90 bis 10 Ge-
wichts-% der galenisch zubereiteten, getrockneten Yaconknolle (Smallanthus sonchifolius) enthélt.

{0011] Ein weltere Ausbildung der Erfindung besteht darin, dass die Wirkungskomponenten des Nahrungser-
ganzungsmittels ggf. mit einer bis zu 20-fachen Gewichtsmenge eings physiologisch unschadlichen Vehikels
vermischt sind, das in einer vorteilhaften Zusammensetzung 0,1 bis|80 Gewuchts-% an inertem Flistoff und
0,05 bis 10 Gewichts-% an Schmierstoffen enthéit,

[0012] Gemég einer weiteren Ausbildung der Erfindung ist der inerte Fillistoff aus einer Stoffgruppe ausge-.

wahit, die mikrokristalline Zellulose undloder Siliziumoxid undfoder Karoffelstarke und/oder Maisstirke
und/oder modifizierte Stérke enthéit, und sind die Schmierstoffe aus einer Stoffgruppe ausgewdhit, die Talkum
und/oder hydratisiertes Siliziumoxid und/oder Stearinsdure und/oder Kalziumstearat enthait.

10013} Die Wirksamkelt des Nahrungserganzungsmittels der genannten Zusammensetzung duBart sich da-
rin, dass sich die Kombination des Sylimarins mit Yacon als Vorbeugung gegen chronische Zivilisationserkran-
kungen, die durch ein atherogenes Lipoproteinprofil, die Leberstearose und einen verschlechterten Antioxida-
tionszustand des Organismus gekennzeichnet sind, positiv auswirkt. Das Nahrungserganzungsmitte! zeichnat

sich ferner durch eine nachwaisbar préabiotische Wirksamkeit aus, da Yacon Zucker enthait, der die nichtpato- -

gene Darmflora unterstmzt, welche die Tatigkeit des Verdauungssystems glinstig besinflusst.
Ausfiihrungsbeisplel
Ausfilhrungsbeispiele der Erfindung

[0014]) Die Mdgtichkeiten einer konkreten Anwendung der Erﬁndung sind aus den folgenden Beispielen er-
sichtiich: - .

Beisple! 1

[0015] Die Wirksamkelt der ausgowahiten Zusammensetzung des Nahrungsergénzungsmittels. d.h. des Nu-
- trazeutikums, wurde an einer Gruppe von 44 Freiwilligen, sog. Probanden, der metabolischen Beratungsstelle
eines der Krankenhéuser der Olmitzer Region getestet, wobel das, Kriterium fiir deren Eingliederung in die
Studie der Befund des metabolischen Syndroms, d.h. der nachwatsbaren HyperinsulinAmie, Hypertinie, Hyper-
triglyzeridémie und Fettieibigkeit waren. lhr Einversténdnis zur Smdiendurcflfﬁhrung Qab die ethische Kommis-
sion des entsprechenden Krankenhauses. Die Probanden wurden in' drei Gruppen eingetailt:

1) PLACEBO: 15 Prabanden, d.h. Patienten, dieser Gruppe wurde mikrokristalline Zellulose P als Placebo

In einer Tagesdosis von 3,2g gerelcht, wobei eine Kapsel 200mg Zeliulose P enthielt. .

2) SILYMARIN: 14 Probanden wurde Silymarin in einer Tagesdos;s von 0,8g gerercht, wobei eine Kapsel

134mg.Silymarin enthielt. ’

3) SILYMARIN-YACON: 15 Probandan disser Gruppe wurds ein kombimertes Praparatin einer Tagesdosis

von (0,8g Sliymarin und 2,4 Yacon gereicht, wobei 4 Kapsel ’SOmg Silymerin und 150mg der galenlsch zu-
" bereiteten Yaconknolle enthieit. |

{0016] Dis klinische Studie wurde im Verlauf des Jahres 2002 duroh!gefﬁhn. wobei die Priparate den Proban--

den wihrend einer Dauer van 80 Tagen gereicht wurden. AnschlieBend wurden die Ergebnisse der Studie mit-
tels. des statistischen Verfahrens der Streuungsanalyse, der sog. ANOVA, eingeschitzt, Die Eingangsergeb-
nisee zu Beginn des 1. Monats des Studienverlaufs und die Endergabnisse am Ende des 3. Monats des Stu-
dienveraufs sowie deren Differenz wurden statistisch ausgewertet und mit den Werten der Placebos vergli-
chen. Die Ergebnisse sind aus dar Tabelle 1 ersichtfich. ‘

[0017] Die resultierende Wirkung des nur Silymarin enthaftenden Nutrazeutikums auBerte sich in einer statis-

tisch bedeutenden Verminderung des Spiegels der Triglyzeride. Bel der Kombination von Yacon und Silymarin.

konnte eine statistisch bedeutende Verminderung des Spiegels der Triglyzeride und der Glukose im Blut der
Patienten fastgestellt werden. Es konnten dabei keinerlai statistisch bedeutende, negative Einfliisse beider ge-
reichter Nutrazeutike auf die Parameter des Sicherheitsiabors festgqstellt werden,

3’
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Thbelle1 |

Der Elnﬂuss des Sllymarin (SIL) + Yacon (YAC) auf die Triglyzeride (TAG), das Cholesterol und die GlukoseA
bei Probanden mit sinem metabolischen Syndrom (Durchschnitt +£8S.0.*p<0 05)

m&-%—!_ m 1 Li____.___+,,~__._< !

'-028:1:093 T 0,029

216 1,10 1,88+0,60
Mmol.l ! Placebo 194+089 278+191 +08421,56
TAG SIL+JAK 2241097 192+078 -032+0,66 0017
Mmol.1? Placebo 194+089 278:191 +0841+1,56 ~ '
Cholesterol SIL 6492113 6052117 -0,4:!41 1,00 PR 0927
Mmol.I* Placebo 6,56 +2,53 6,17+121 -039+1,75
Cholesterol SHAJAK 543111 555+107 +0,13x1,01 - 0327
Mmol.I" Placebo  656+2.53 6,17+121 . -039x175 g
Glucose SIL+JAk 693156 650178 -0 43 +0,83 © 0041
Mmol.I" SIL 6794199 705263 +o,25¢090
Beisplel 2 |

! . .
[0018] Die hypolipidemischen und Antioxidationseffekte des Yacons, des Silymarins und der Kombination die-
. ser Dragen wurden an Ratten an zwei \Expenmentalmdellen der diéhnduzarten Veranderungen im Lipidme-
tabolismus und dem Antioxidationszustand der Ratten studiert. Beide Didten enthielten 1% Gholesterin und
" 10% qualitetiv unterschiediiches Fett. Zum Hervorrufen der Lebersteatose mit Fibrose und proatherogenan An-
derungan im Lipoproteinprofil wurde Schweinefett verwendet, das reich an geséttigten und monoungeséttigten
Fetts8uren ist (lard fat diet = LFD), und zur Sensibilisierung des Oxldaﬁonszustands der Ratten wurde Johan-
nisbeerdl verwendet, das reich an polyungeséttigten Fettsduren ist (black currant oll diet = BCORD). Yacon und
Sliymarin wurden 3 Wochen lang als Bestandtell dieser Didten in einer Konzentration von 0,1, 0,5 und 1,0%
gereicht. Bél der Drogenkombination wurden Digitkonzentrationen von 1% Yacan (mikronisierter Staub aus ge-
trockneben Knollen) und 0,33% Silymarin gewhit. ' )

[0019] Die Kombination von 1% Yacon und 0,33% Sifymarin (Fig. 1)ﬁlhrte 2ur Verminderung des VLDL-Cho-~
lasterins und verhinderte das Ansteigen der Plasma- und der VLDL-TrIglyzeride In der Leber &uerte sich die
Wirkung der Drogenkombination als Verminderung des Cholestamgehalts und TAG bei der Fettdiat (LFD). Die
Oxidationsparameter wurden durch die Drogenkombination bei der Fettdiat nur unbedeutend beelnflusst, aber

im Falle der Diat mit polyurigeséttigten Fettsauren (BCOD) stieg nach der Drogenkombiniation der Splegel des

Blut-GSH an. Diese Ergebnisse deuteten die potentielle hypotriglyzeridemische und die VLDL-Vermlndemde
- Wirkung der Yaconknollen an. In dar Kombination des Yacons mit Silymarin. das vor allem die Cholasterinpa—
remeter und das GSH positiv beelnflusst, wurde aul!erdem eine Verminderung dér Lipide in der Leber und elne
Erh6hung des GSH im Blut erzielt. Die Kombination von Yacon und Silymarin erweist sich deshalb als vielver-
sprechend bei einer positiven Beeinflussung und der Vorbeugung|von Zivilisationserkrankungen, die sich
durch ein atherogenes Lipoproteinprofil, die Lebersteatose und eine Verschleohterung des Antioxldatlonszw
stands des Orgamsmus auszeichnen .

i
I
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Figur 1 !

Wirkung eines Gemisches von Yacon + Silymatin auf das Profil der L!popmtelde und der Leberlipide bei Ratten
(Durchschnitt £ S.E., n =86, *p < 0,05).
|

Cholesterol Liver TAG Liver
3.0 3 mmotr'  umolg? % 1.0 5 mmolsj | nmolg™
i A e
N |
2'0 - L
- i ‘
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] 064 DLFD
1.0 4 ‘ 1% yacon
: ] W1% yacon
) d +0.33%
0.0 1l - i i 0.0 b silymarin
" Plasma-C VLOL-C LDL-C HDL-C Plasma-TAGVLDL-TAG
Belspiel 3 !

{0020} Als optimale, den Anforderungen an die Stabliitét und Horhogenitit nachkommende Medikamentan-

- form wurde nach klinischer Erprobung eine 300mg-Gelatinekapsel mit folgender, beisplelhafter Zusammensat-

zung gewdhit: |
» gemahiene getrocknete Yaconknollen 150mg |
* mikronisierter Silymarinkomplex 70mg |
+ Siliziumstearan . émg

+ Malastérke 37Tmg ‘,
» mikrokristaliineg Zellulose 37mg |

Industrielle Vemendbadeei;t
[0021)} Das Nahrungserganzungsmittel auf def Basis von Silymarin kann zur Vorbsugung von Zivilisationser-
krankungen, wie z.B. Diabetes meliitus und Hyperlipidamie, ggfs. als préventives Nahrungserganzungsmittel,
das den Gesamtzusland des menschlichen Organismus gﬁnsﬁg beemflusst verwendet werden.
Patentanspriiche |

1. Nahmngserg&nmngsnmte\ auf der Basis von Sttymarin, das zu einer Erhéhung der Diftqualitat mit po-

sitiver Wirkung auf die Verminderung des Risikos einer Zwilisaﬁonseﬂ(rankung beitragt, dadurch gekenn--

zeichnet, dass das Nahrungsergénzungsmitte! als Wirkungskomponenten ein Gemisch aus 10 bis 90 Ge-
wichts-% der standardisierten Flavonclignanenfraktion aus dem Extrakt der Mariendistel (Cardui mariae ex-
tractum slccum) und 90 bis 10 Gewichts-% der galenisch zuberelteten getrockneten Yaconknolle (Smallan~
thus sonchifolius) enthalt.
i .

2. Nahrungsergénzungsmittel nach Anspruch 1, dadurch gekennzeichnet, dass seine Wirkungskompo-
nenten ggfs. mit einer bis zu 20-fachen Gewichtsmange eines physiologisch unschédiichen Vehlkels vermischt
sind. :

3. Nahrungsergénzungsmittel nach Anspruch 2, dadurch gekennzeichnet, dass das physiolognsoh un-
schéadliche Vahikel 0,1 bis 80 Gewichts-% an inertem Filstoff und 0, 05 bis 10 Gewichis-% an Schmierstoffen
enthait, |

4. Nahrungsergénzungsmittel nach Anspruch 3, dadurch gekennzelchnet. dass der inerte Fillstoff aus el-
ner Stoffgruppe ausgewahit ist, die mikrokristaliine Zellulose und/oder Sillziumoxld und/oder Kartoffelstarke
und/oder Maisstiirke und/oder madifizierte Stirke enthélt. .

5. Nahrungsergénzungsmitte! nach Anspruch 3, dadurch gek'enr:mzeichnet, dasé die Schmierstoffe aus ei-

5/6
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ner Stoffgruppe ausgewdhit sind, die Talkum und/oder .hydratlsie.rtss Siliziumoxid und/oder Stearinsdure

und/oder Kalziumstearat enthait.

B
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Abstract '

Background: The natural plant polyphenol resveratrol presant in some foods including grapes,

wine, and peanuts, has been implicated in the inhibition, delay, and reversion of cellular events

_ assodiated with heart diseasos and mmorigenesis, Recent work has suggested that the cancer

chemoprotective effect of the compound is primarily linked to its ability to induce cell division cycle

arrest and apoptosis, the latter possibly through the activation of pro-apoptotic proteins such as
Bax. . "

\

Methods: The expression, subceliular localization, and imbomnce of Bax for resveratrol-
provoked apoptosis were assessed in human HCT116 colon mrcmoma cells and derivatives with
both bax afleles inactivated.

Results: Low to moderate concentrations of resveratrol mducad co-localization of ceflular Bax
protein with mitochondria, c¢ollapse of the mitochondrial membrane potemtial, activation of
caspases 3 and 9, and finally, apoptosis. tn the absence of Bax, membrane potental collapse was
delayed, and apoptosis was reduced but net absent. Resveratrol lnhibited the formation of colonies
by both HCT 116 and HCT1 16 bax -/- cells. ‘

Conclusion: Resveratrol at-physiological doses can induce a Bax-madhtad and a Bax-independant
mitochondrial apoptosis. Both can limit the ability of the cells to form colonies.

BNBDOCID: d(P

Background

Cancers claim at least six million lifes per annum wurld-
wide, and the common and frequently therapy-resistant
colon cancers are among the most notorious. Accordingly,

natural food constituents capable of inhibiting, delaying -

or reversing events associated with tamor initiation, pro-
motion, and progression have attracted much attention.
The pharmacologically active trans form of the polyphe-

21018080A_{_»

nolic, antifungal phytoalexin resveratrol (3,5,4'-trihy-
droxy-trans-stilbene) is produced by more than 70 plant
species and 1s reaching partiaularly high levels in grapes,
peanuts and wine |1}, A Jarge number of publications in
recent years has shown that physiological quantities of
resveratrol can modulate mutltiple celiular pathways rele-
vant for tumorigenesis, among them phase 11 drug metab-
olizing, cydooxygenase, niwic oxide, DNA-synthesis, and
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" inflammatory response, as well as cell survival, cell death
and cel} cycle pathways [2}. The consensus of the many in
vitro- and a limited number of in viv-swdies seems to be
that micromolar quantities of the compound can not only
counteract tumnor initiation through anti-oxidant activi-
tles and the inhibition of enzymatic carcinogen conver-
sion [2-4], or counteract tumor promotion through
cyclooxygenase and hydroperoxidase inhibition |5,6}, but
can affect tumor cell proliferation and swrvival through
the inhibition of cell cycle, stimulation of differentiation,
and induction of apoptosis {2-4]. The latter effects may be
of particular relevance for the anti-tumorigenic activity of
resveratrol {2}, not least because the cell cyclefcell death
machinery is specifically altered in many wmor cells and
the targeting of this machinery by resveratrol opens up the
_possibllity to specifically affect tumor cells and spare nor-
mal proliferating tissue. The compound indeed seems to
.possess some specificity for tumor cells |7]

At the level of individual proliferating cells, resveratrol ap-

. pears 1o act primarily though the inhibition of thecelt cy-

ce {8-14]. Although apoptosis may be provoked in
normal, non-transformed proliferating cells exposed 1o
high resveratrol concentrations |11}, a temporary, reversi-
ble cell cycle arrest in G1 and G2 phase has been reported
to result at low to moderate concentrations from activa-
tion of the p53 tumor suppressor and, subsequently, from
the activation of the p21Cip1 ibhibitor of cydin-depend-

ent kinases {14,15}. In mmot cells however, p53 function’ )
is frequently lost, and consequently, cells usually arrest in

S-phase instead of G1 or G2, probably due to the inhibi-
tion of DNA synthesis by resveratrol [16,17]. Although
this cell cycle amest is alsa reversible, cells with altered cell

cycle checdlpoints can be more prone to apoptotlc death -,

[14,15,18].

The precise mechanisms through which rewemu'ol induc-
es apoptosis are unknown. Together, the available data
‘point to the e:dstenoe of séveral apoptotic pathways that

can be triggered bytheCOmpound. and to the existence of

survival pathways that can be inhibited by it. For mmple,
" resveratrol has been documented o be able w induce ap-

optosis through the activation of P53 {19], but also -
through other mechanisms in wild-type p53-defident tu- .
mor cells [8]. -Furthermore, the compound has -been:

shown to inhibit the activation of NFkB transcription fac-
tor which serves as a survival factor in some cell types
|20,21|

Apoptosls following reaverauol umtment has been re-
ported . to be mediated, in dependence on cell type,
through the death receptor [22] and mitochondrial paxh-
ways {14,23]. Recent findings make the involvement of
the death receptor pathway questionable though [24,25].
For instanoe. dominant-negative inhibition of this path-
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wayfalled 1o block apoptosis induction by a resveratrol .

analog {24], The pro-apoptotic Bax protein is one of the
major players in the mitochondrion form of apoptosis
126} and mitochondria-mediated cell death induced by
resveratrol may involve stimulation of the expression of

the -bax gene by p53 or other transcription factors

[10,14,27,28]. However, mitochondria-mediated cell
death may also involve down-modulation of Bax-antago-
nists such as Bcl-X; or Bl-2 |29), or the translocation of
Bax from the cytosol to mitochondria ([30] and discus-
sion therein). Since Bax was activated moderately or weak-
ly under resveratrol in some cell types {10,14,27], or was
activated only at high drug concentrations although apop-

tosis was observed at low concenirations as well {14}, the:

present work was designed to address the role of Bax in co-
lon tumor cell apoptosis more directly by studying the ef-
fect of the drug on the human HCT116 colon carcinoma
cell line and a derivative in which both bax alleles were
disrupted by spontaneous frameshift murtation and target-
ed homologous recombination {31]. .

Methods
Reagcnts and cell culture

* Resveratrol was purchased from Alexis (San Diego, CA).

JC-1 and MitoTracker Red were obtained from Molecular
Probes (Eugene, OR). ADR, 5-FU, and P} were provided by
Sigma (St. Louis, MO). Rabbit polycional antibodies Bax

N-20, Bd-XL $-18, Bd-2 N-19, and cytochrome b were
from Santa Cruz Biotechnology (Santa Cruz, CA). Rabbit

polyclonal caspase 3 antibody and mouse monoclonal -

caspase 8| and Bax 6A7 antibodies were purchased from
Transduction Laboratories/Pharmingen (San Diego, CA).

The rabbit polyclonal caspase 9 antibody detecting a 36
kDa cleavage product of pro-caspase 9 was from BioVision
(Mountain View, CA). Peroxidase-conjugated antl-rabbit
and ami-mouse secondary. amtibodies, the P-actin and
FITC-labeled and-mouse monoclonal antbodies, and a
liquid alkaline phosphatase detection kit were from Sig-
ma. Stock solutlons of resveratral and Mitowracker Red.
were prepared in DMSO; JC-1 was dissolved in methanol;

. ADR, 5-FU, ‘and PI stocks were. prepared in water. The
'HCT116 cells and derivatives were cultured as monolayers
at 37°C in a humidified 7% CO, atmosphere in McCoy's

5A medhim supplemented with-10% FCS. HT29 cells
were maintained in DMEM plus 109 FCS.

Immunobiotting and subcellular fractionation

Cells were seeded in 10 am dishes t0 approx. 50% conflu-
enceat24 h before resveratrol treatment: Protein extracts
were prepared by lysing the cultures in 150 ul of lysis buff-
er heated 10 90°C and containing 50 mM Tris-HCl.(pH
6.8); 100 mM DTT, 2% SDS, and-20% glycerol. Samples
containing.15. or 30.pg of total celiular protein were sub-

-jected to SDS-PAGE and transferred to a. nitrocellulose

membrane (Immobilon-P, - Millipore, Bedford, MA).
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Membranes were then incubated overnight with antibod-
jes directed against f-actin (1:5,000), Bax or cytochrome
b (1:500), and Bel-XL, Bcl-2, or one of the caspases (1:200,
respectively). For signal detection, the secondary anti-
mouse antibody was used at a dilution of 1:5,000, and the
secondary anti-rabbit antibody at 1:1,000. For the prepa-
ration of subcellular fractions, at least 107 cells were
scraped off the dishes, washed with PBS, suspended in 0.5
mi fractionation buffer (20 mM HEPES pH 2.5, 10 mM
KCL, 1.5 mM MgCla, 1 mM EGTA, 1 mM EDTA, 1 mM
DTT, 0.1 mM PMSF, and 10 pg/ml each of leupeptin,
aprotinin, and pepstatin A; supplemented with 250 mM
sucrose), and homogenized by 10 strakes with a Dounce
homogenizer. Nuclei and residual unlysed cells were pel-
Jeted at 750 g for 5 min (4°C). The high membrane (HM)
fraction containing the mitachondria was harveswed by
centrifugation at 10,000 g for 15 min (4°C), and the su-
pernatant was collected as the cytoplasmic fraction. The
quality of all fractions was routinely wested by Western
blotting with antibodies specific for nuclear proteins {(an-
1i-PCNA, p53, Rb), cytoplasmic proteing (anti-elP4A, y-w-
bulin), and mitochondrial proteins (anti-cytochrome
oxidase, cytochrome b, ¢).

Immunofluorescence and membrane potential changes
To stain mitochondria (MT), cells were incubated with
250 nM Mitotracker Red in pre-warmed full medium for

. 30. min at 37°C and washed twice with full medium. For
immunofluorescence, cells were washed in pre-warmed
full medium and fixed for 15 min at 37°C in full medium
containing 3.7% formaldehyde. The cells were then
washed with PBS and permeabilized with 0.2% Triton X-
100 in PBS for 5 min at room temperature After repeated
washes with PBS, cells were incubated with the primary
anti-Bax antibodies (1:100) or appropriate controls for 1
h, washed twice with PBS, exposed to the secondary FITC-
labeled anti-rabbit antibody (1:50), and finally examined
with a Leitz fluorescence microscope. For membrane po-
tential’ (A¥m) analysis, 2 x 105 cells were trypsinized,
washed in pre-warmed medium, resuspended in McCoy's
5A medium supplemented with 0.2% FCS and JC-1 at 10
pg/ml, and incubated for 30 min at 37°C. The MT mem-
brane potential is reflected by the quotient of red vs. green
fluorescence measured by FACscanning; observation
wavelengths were 530 nm for the green fluorescence and
585 nm for the red fluorescence.

FACS andlysis and colony formation assay

Cells were seeded in 6-well dishes to approx. 20 % conflu-
ency 24 h prior 10 resveratrol treatment, Acynchronously
growing cultures were harvested by trypsinization, com-
bined with the cells floating in the medium, washed with
PBS, resuspended in 100 pl of 0.9% NaCl, squeezed
through a 23.5 gauge needle into 0.9 ml of methano} and
fixed for 30 min at -20°C. Cells were then repeatedly

21010080A__ ) _»
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washéd with PBS, resuspended in I’BS.supplemenied with

RNase A (25 pg/ml) at approx. 106 cells/ml, and stained
with Pl (25 pg/ml) for at least 1.5 h at 4°C in the dark.

DNA fluorescence was measured with a Becton Dickinson

FACScan (Bedford, MA); the Cell Quest software (Becton)
was employed for data acquisition and analysis. Cells
with a less-than-2n DNA content were apoptotic. For col-
ony formation assays, initially 1.5%, 3x, and 4.5 x 103 live

cells, counted with a CASY cell counter, were seeded in 25 .

cm? tissue culture flasks and incubated for approx. 10
days until colonles formed. Since untreated bax -/- cul-
tures were able to produce approx. 5x more colonies than
the paremal HCT116 cells, the numbers of seeded live
cells wene adjusted to produce equal colony numbers for
the drug treatment experiments. Colonies were fixed with
025% glutamldel\yde and stained with crystal violet.

Results

Human ‘colorectal adenocarcinoma HCT116 is a poorly
differentiated, growth factor-insensitive cell line deficient
for hMLH 1, a homologue of the bacterial Mut L protein
and cru(:tal component of DNA mismatch repair. The
present study has made vse primarily of HCT116 and the
isogenic cell lines HCT116 p53-/- and HCT116 bax-/- de-
rived from the parental line by targeted disruption of the
p53 alleles or - in the case of the bax alleles ~ by a combi-
nation of spontaneous frameshift mutation' and targeted
dlsmpuon {31,32]. HCT116 celis are responsive 1o a vari-
ety of stresses includlng DNA damage and spindle disrup-
tion, in pan owing to the integrity of the wild-type p53
tumor suppressor pathway. For this reason, and since de-
regulated co!on epithelial cells are the supposedly primary
targets of natural cancer chemopreventive food constitu-
ents, this cell line has been frequently employed for the
study of the molecular mechanisms of drug action. We
have recently reported that the polyphenol resveratrol
present In some foods can increase the steady-state levels
of pro-apoptotic Bax protein and induce a mitochondria-
mediated apoptosis in HCT116 cells independently of
P53 [14]. However, although Bax overproduction in re-
sponse to 100 uM resveratrol was weak, and at lower drug
doses (< 40 uM), undetectable (Figure 1A), doses of 10 to
20 uM were able to provoke significant apoptotic cell
death (typically 9 to 25 % within 48 h vs. 5 % In mock-

treated cultures, Figure 1B). We therefore asked what rale,

if any, Bax mnght have in the resveratrol-induced apopto-
sis of HCT1 16 cells.

Previous work has documented that subtle shifts in the ex-
pression levels of Bax-interacting anti-apoptotic members
of the Bcl-2 family of protelns can influence cell survival
even when Bax levels are unchanged [29]. We failed to de-
tect changes; of the steady-state levels of anti-apoptotic
Bcl-XL in response to resveratrol (Figure 1A), and Bcl-2
was not detectably produced in HCT116 cells, indicating

‘
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‘Expression of Bax and Bcl-X;, and apoptosis in human

HCTI 16 colon carcinoma cells wreated with low doses of
resveratrol. Panel A: Total protein extracts (15 pg) of
HCTI 16 cultures treated with 40 uM resveratro! or only
DMSO (the solvent) were prepared -at different times and
analyzed by immunoblotting, emiploying the anti-Bax N20
(1:500) and any-Bcl-X - antibodies (1:200). Note that at this

- low deug mmmmtd\erd\elevelofBumrdw-
3 changed significantly. Pane! B: FACS analyses on exponen-

tally growing HCT116 "cultures eifther mock-treatéd or
treated with low doses of resveratrol for 48 h exhibited sig-
niﬂtantapopnoslsmﬂ‘edrug-mwd cuimmErmrbars
depict standard devlanom of the mearis. of five expenmms

thai the ‘apdptotlc sensl_tivity 111) résvex';\tr'ol is not reguiatad

* via alterations in the Bax/Bcl-XL ratio. Recent work has

furthermore shown that Bax levels do not always increase
following apoptotic stimuli but thay, instead, the occlud-
ed N-terminus of Bax may become exposed and the pro-
teln may then co-localize with the mitochondria (f30]
and discussion therein). When mock-treated formalde-

‘hyde-fixed HCT116 cells, p53-deficient HCT116 p53 /-

cells, or HCT'116 bax /- cells were stained with anti-Bax-
antibody 6A7 (Pharmingen/Transduction Labs) or an an-
tibody raised against the conformation-sensitive N-termi-

. nus of Bax (N20, amino acids 11 to 30, Santa Cruz), both
antibodies recognized a protein in the bax-positive

ENSDOCIC: <XP. 21010050A_1_>
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HCl"llﬁ cells and produced a diffuse immunofluores- -

cence signal (see Figure 2, mock-treated cultures), whereas
no fluorescence was produced in the bax -/- or isotype
controls {not shown), indicating that staining was specific
and that the N-terminal epitope of at leasta fraction of the

Bax molecules was eq)osed in untreated HCT116 cells af- .

ter sta_pdard fixation. .

Treatment of the cells with 100 uM resveratrol for 24 h re-
sulted'in the redistribution of Bax, regardless of p53-sta-
tus, producing a distinctive, punctuate staining pattern in
the cytosol with perinuclear concentration, resembling
the pattern produced by the mitochondria-specific Mi-
totracker Red dye (Figure 2A). Confocal imaging con-

firmed 'that a fraction of the Bax immunofluorescence

merged with the mitochondrial stainlng; however, a pro-
portion: of Bax appeared not to co-localize with the mito-
chondria (Figure 2B). Furthermore, when cultures were
treated with resveratrol and were-separated into cell frac-

tions after 24 h, Bax protein accumulated in the hight

membrane fractions enriched for mitochondria, again re-
gardless of p53-srams (Figure 2C). Finally, when we stud-
led the response to 100 pM resveratrol of human HT29
colon carcinoma cells expressing the- dysfunctional p53-
273H mutant, HT29 like HCT116 cells showed. co-locall-

" zation-of Bax with mitochondria and underwent apoptot-

ic cell -death -upon drug treatment (data not shown),
demonstrating that this effect is not limited to one cell
fine and is indeed wild-type pS3 independent. Together,

these results demonstrate that active cellular Bax in'colon' .

cancer cells co-localizes with the mitochondria in re-
sponse to resveratrol exposure, independently of the p53
tumor suppmor o

" Active Bax lloam:d at the mitochondria can mediate apop-

_tosis |26}, and we have recently reported that resveratrol
can indeed, trigger the mitochondrion form of death in-
HCT116 cells [14]. Mitochondria-mediated apoptosis is |
often, though not always, associated with the collapse of

the mitochondrial transmembrane potential A¥m as the

_ result of leakiness of the inner mitochondrial membrane:

[26]. To study whether the translocation of Bax correlates

. with A®m changes, expenentially growing cultures of bax-

positive and bax-negative cells were treated with 100 pM
resveratrol or mock-teeated for various times and were
then incubated with the J aggregate-forming lipophilic
cation JC-1, which as a monomer emits green fluorescence
and in a reaction driven by A¥m assembles into a red flu-
orescence-emitting dimer. In accord with the sensitivity of
HCT116 cellisto resveratrol-induced apoptosis, and paral-
lefing the co-localization of Bax to the mitochondria,
A¥m rapidly dissipated, as indicated by the inczemental
increase in JC-1 green fluorescence and the lack of a corre-

- sponding incréase in red fluoresence (Figure 3A). Remark-

ably, .although stable for the first eight hours of drug
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HCT116 p53-/-
| Bax MT-red

- «c  (17kDa)

Figure 2 ‘;
SuElc‘ellular localization of Bax in drug-treated HCT116 cells and the p53-/- derivatives. Panel A: HCT116 and HCT 116 p53-/-

cuitures were treated with |00 uM resveratrol (+) or mock-treated (-) and, dfter 24 h, stained with the mitochondria-specific
dye Mitotracker Red (MT-red) and anti-Bax N-20 antibody {1:100). Note the punctate, cytoplasmic stain with perinuctear
concentration produced by the anti-Bax antibody in cells exposed to the drug, resembling the pattern produced by MT-red.
Panel B: Confocal microscopy of HCT 116 cells treated with resveratrol for 24 h confirmed the co-localization of part of the
Bax-produced fiuorescence with the MT-red fluorescence. Panel C: iImmunoblot analysis on 15 ug of tota!l protein from the
high membrana (mitochondrial) fracton of cells mock-treated (-) or drug-treated (+) for 24 h. Staining with Bax and cyto-
chrome b (control) antibody (1:500) revealed the increase in Bax levels in the mitochondria fraction of resveratrol-treatad

cells. The co-localization of Bax with the mitochondria was not dependent on the presence of p53.

treatment, the membrane potential of the bax -/- cells
eventually also collapsed, indicating that a Bzx-independ-
ent, mitochondria-mediated death with delayed kinetics
can be triggered in HCT116 cells by resveratrol. To study
this further, Western blot analyses with antibodies direct-
ed agalnst caspases 3 and 9 were performed. Mitochon-
dria-mediated apoptosis involves the cleavage of pro-
caspase 9 into the 36 kDa active caspase 9, which then
cleaves and thereby activates pro-caspase 3. Resveratrol
treatment {100 uM) resulted in the increase of active cas-
pase 9 levels, and concomitantly, in the deavage of pro- -
caspase 3, regardless of Bax-status (Figure 3B), supporting
the suggestion that resvertrol can provoke both Bax-de-

BNODOCID: «XP__,___ P10160E0A_) >

pendent and -independent, mitochondria- and caspase-
mediated forms of apoptosis in HCT116 cells. As reported
before [14], we falled to establish a role of caspase 8 in the
resveratrol-provoked cell death, as neither caspase 8 acti-
vation in Western blot analyses nor inhibitory effects of
the caspase 8 ibhibitor IETH-CHO could be observed. .

|
We next asked how the survival of HCT116 and HCT116
bax-/- cultures is affected by resveratrol. When cells were
incubated for 48 h in the presence of increasing concen-
trations of resveratrol and subsequently FACS-scanned for
cell size and DNA content, a dose-dependent induction of
apoptosis was observed in both cultures (Figure 4A). In
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Figure 3

Mntochondrlal membrane potential changes and caspase acti-
vation. Panel A: Quotient of JC-1 red/green fluorescence as
an indicator for the membrane potential AWm in HCT116
cells and the bax-/- derivatives at different: times after expo-
sure to 100 uM resveratrol. Note' that the absence of Bax
deliys but fails to completély inhibit membrane potential col-
lapse. Standard deviations were derived from 4 experiments.
Pine! B: Detection of cleaved (active) caspases (casp) 9 and 3
in‘total protein extracts from parantal and bax-deficient cells
exposed to resveratrol. The anti-caspase antibodies were
used at a dilution of §:200. Suining with an&ﬁ-acﬁn is-to
show equal protein foading. ©~ -

HCT116 cultures, the rate of apoptosis increased to ap-
proximately 25 % at 20 uM resverawol and plateaved
thereafter.Although the bax-deficlent cultures:showed a
similar dose-dependence of apoptosis, the rate of cell
death was significantly lower. A time course over 96 h
confirmed that resveratrol at 100 uM can provoke apopto-
sis in bath cell lines, but muchléss efficiently in the bax -
}- cells (Figure 4B}, docamenting that resveratrol-induced
apoptosis in HCT116 cells is in pan. but not entlnely de-
pendent on Bax.

To assess' whether the difference in FACS analysis in the
apoptosls sensitivity between bax +/+ and bax -/- cells is
meaningful, standard colony formation assays were per-
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of resveratrol on the survival of the parental HCTI 16
cells and the bax -/- derivatives in culture. Panel A: Treat-
“ment of exponentially growing cuttures with different doses
of resveratrol for 48 h and quantitation of the numbers of
cells with a:sub-2n-DNA content by flow-cytometry revealed
2 dose-dependent Incréase of apoptasis in both cell lines and
-a much stronger apoptotic response in the celis expressing

: Bm:.especiallyatluwdrugdoses.?amls Tume course of

apoptosis i exponentially growing cultures either mock-

- treated or wreated with 100 uM resveratrol, documanting.

the time-dependence of cell death induction. Note the.
reduced basal level of apoptosis in the bax -/- cultures. Error

. bars dmotg',rstandartj deviations of the means of four experi-

ments. .

formed. In a first set of tests, it was revealed that a short
initial exposure of the cultures to 100 1M resveratro} for
up t 6 h and removal of the drug thereafier, had no del-
eterlous effect on colony formation (data not shown).

This contrasted with the effects of damaging drugs such as
adriamycdin (0.34 uM) or 5-fluorouracil {375 uM), which
inhibited colony formation under these conditions, and
suggested that resveratrol acts primarily through' the re-
versible inhlbltion of cellular factors. In the further study,
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Representative colony formation assay with HCT 116 and HCT1 16 bax -/- "wlcells. When 1.5 x 107 live cells, counted in a CASY

cell counter, were seeded into 25

tissue culture flasks and were incubated for [0 days in the absence of drug, bax -/- cells

produced more colonies (left figure), indicating the survival advantage per se of bax-deficiency. Right figure: 7.5 x 103 live
HCT116 celis and 1.5 x 103 bax -/- cells were seeded into flasks and exposed to the solvent DMSO (mock) or rasveratrol dis-

solved in DMSQ, 24 h later. Colonies were smined with cryswl violet. '

cultures were therefore expased to resveratrol for the du-
ration of the assay. When equal numbers of live bax +/+
and bax -/- cells were seeded and mock-treated, bax -/- cells
produced more colonies (Figure 5, left figure), consistent
with the much lower basal level of cell death in these cul-
" tures (see Figure 4). To be able to compare the effect of res-
veratrol on colony formation in bax +/+ and -/- culoames,
we therefore seeded numbers of live cells that gave rise to
similar colony numbers and incubated all cultures for ten
days in the presence of different concentrations of resver-
atrol. The drug decreased the numbers of colonies, and at
the highest resveratrol concentration (100 pM), no colo-
nies formed, regardless of Bax-status (Figure 5). At lower
drug concentration (20 pM) however, more colonies
formed consistently in the bax -/- cultures when compared
with the bax +/+ cultures (62 +15 15, 24 +11; average + SD
from 10 flasks each), and the colonies were generally larg-
er. We interpret this to reflect the Jack of inhibition of col-
ony formation by the Bax-dependent form of apoptosis in
the bax -/- culwres. in summary, our data thus show that
resveratrol at concentrations present in some foodscan in-
duce in HCT'116 cells i) Bax-dependent, mitochondria-
mediated apoptosls, regardless of p53-status and involv-
ing Bax co-localization with mitochondria, and i) Bax-in-
dependent, mitochondria-mediated death. Both forms of

Z210180B0A_) >

I
:
i
l

apoptosisl‘.may independently limit the abllity of the cells
to produce colonies.

D_iscunk')n
Resveratrol has been documented to cause apoptosis in a
large number of tumor cell lines in vitro}8,14,19,22,33, in
a rat model of azoxymethane induced colon cascinogene-
sis [10), and in a mouse model of familial adenomatous
polyposis [34]. The effects of the drug on cell survival are
mediated through the activation of downstream effectors
such as caspase 3 via two major initiator pathways, the
death receptor and the mitochondrial pathway. Although
the Fas death receptor pathway has been implicated in
some forms of resveratrol-induced apoptosis [22,35},
many solid wmors seemm to be affected exclusively
through the mitochondrial pathway {14,23], which intl-
mately involves the Bcl-2 protein family members of cell
survival regnllators incduding the anti-apoptotic Bd-2 and
Bd-X;, and the pro-apoptotic BH-123 protein Bax {26].
Recent work has shown that Bax can be an important me-
diator of anticancer drug-induced cell death. For example,
nonsteroidal | anti-inflammatory drugs (NSAIDs) cause
Bax-dependent apoptosis in human HCT116 colon carci-
noma cells [31]. In this system, the NSAID-provoked cel)
death was associated with a downregulation of Bax-antag-'
ll Page 7 of 9
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onist Bd-X. In other model systems, Bax was overpro-
duced in response to drugs, including resverarol {10,14].
We have shown in the present paper that a further Bax-de-
pendent mechanism of vesverauol-induced apoptosis
may be active ~ aside from alterations of the Bax:Bcl-X,_or

Bax:Bcl-2 ratios ‘by Bax overproduction or antagonist -

downregulation: the subcetlular redistribution of present
Bax protein. Since Bax expression was stimulated only at
high resveratro} concentrations while Bax translocation
and mitochondria-mediated cell death were observed also
atlow concentrations, we asked what relevance Bax might
have for the chemopreventive activity of the compound.

Our results show that the lack of Bax in HCT116 colon
carcinoma cells attenuates but fails to completely inhibit
the resveratrol-induced mitochondrial form of apoptosis.
" 'This finding is in accord with a recent report showing that
stable overexpression of Bax-antagonist Bd-2 in U937
cells reduces, but does not prevent, resveratrol-provoked
death [36]. Along the same line, HCT116 bax -/- cells ex-
hibited a reduced sensitivity to apoptosis induction by the
apticancer drug 5-FU, but were not completely resistant
like they were in response to the NSAID sulindac {31).
One function of Bax and the related BH-123 protein Bak
is the induction of mitochondrial outer membrane per-
meability, which eventually results in the activation of ap-
aptosis-executing caspases. Cells from mice deficient for
both Bax and Bak, but not cells deficient for one or the
other only, are almost completely resistant to mitochon-
dria-mediated apoptosis |37], suggesting thdt these pro-
teins have redundant functions in this pathway. -Bak is

robustly expressed in HCT116 cells, and recent work has .

shown that bax-deficient HCT116 cells are more sensitive
to apoptosis-provoking drugs such as ceramide than other
bax-deficient cells [38]. Whether Bak complements the
Jack of Bax in HCT116 bax -/- cells weated with resveratrol
remains to be seen; however, recent observations with iso-
- lated rat mitochondria indicate that the drug is also able
to contribute directly to the opening of the mitochondrial
permeability transition pore complex and thereby induce
the collapse of A¥m without involving the Bax/Bak pro-
teins [23]. Combined, the available data thus indicate that
. the chemopreventive agent resveratrol can affect the sur-
vival of tumor cells through several different pathways.

Most colorectal winor cell Jines apparentdy show decreas-
es in the ratio of the pro-apoptotic Bax and the anti-apop-
totic Bd-X;, and recent observations suggest that
mutational inactivation of the bax gene may be frequent
in the HNPCC-predisposition to colorectal cancer and
may render these cancers resistant to important cancer
chemopreventives such as the NSAIDs {31}. The natural
plant polyphenol resveratrol, in contrast, can trigger sev-
eral different mitochondtial apoptosls pathways, and has
actually been demonstrated to prevent the formation of

‘BNSDOCID: <XP_____R1018050A_J_»
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coloﬁ tumoxs'and reduce the formation of small injmti nal
. tumors by 70% in a mouse model of familial adenoma-

tous: polyposis |34]. One might therefore consider resver-
atrol or derivatives of it, possibly in combination with
other dmgs, as a chemopreventive approach to the man-
agement of patients with -hereditary predispositions to
oolomctal cancer.

Condus)ons '

Low to moderate doses of the natural cancer chemopre—
ventivé ingredient of some foods, resveratrol, induce mi-
tochondrial apoptosis but fail to stimulate Bax expression
or alter the Bax:Bdl-X ratio in humah HCT116 colon car-

cinoma cells. Instead, the compound induces co-localiza- -

tion of active Bax protein with the mitochondria. HCT116
cells with both bax alleles inactivated undergo mitochon-
drial apoptosis in response to resveratrol less efficlently
than the parental cells, yet cell death through the mito-
chondrial pathway is not completely inhibited. Thus, res-

veratrol \can activate Bax-dependent and -independent

forms of mitochondrial apoptosis. Both forms can inde-
pendently limit the formation of colonies.

Abbreviaﬁons
ADR: Adriamycin, a potent DNA-damaging anticancer
drug; 5-FU: 5-fluorouraci), an anticancer drug affecting

DNA and RNA metabolism; MT: mitochondria; Am: mi-

tochondrial transmembrane potential, can break down
upon transient or permanent permeabilization of inner
MmT membrane, HNPCC: hereditary non-polyposis color-
ectal cancer, the commonest form of hereditary predispo-
sition to colorectal cancer.

Competi,ng interests
None dedared

Authors’ contrlbut!ons

MM-R conducted the protein expression, subcellular. lo-
calization and apoptosis studies. HK participated in the .
design and'coordination of the study. KR performed the -

colony formanon assays and drafted the manuscript.

. Aclmowledgements

WemnkBmVogdswnforduHCTl 16 call lines. This mnrchwusup-»
porndbyagnmﬁomtheﬁemun RmthFoundatbn(DFG)mKR.

References
Kopp P: Rsmr*ul.aphyﬁnesﬁmgenfomdlnmdwimA
possible € for the conmmdrum of the 'French para-
dox? Eur | oa'hidlm 138:619-620

2. Bt KP, Koameder R4n, Biologieal
ml.mdkmsgnom rMI 1064
3 :l:th Cai L, Udaani Slowing KV, Thomas CF, BncherQNet

revantive activity of resveratrol, a natural
. prodact derived frorhy Sdence 1997, 275:218-220 .
4. Ciclao HP.Yeh GC: The 3 of resveratrol on CYPIAL exs

Mmdwﬂhydrowbonrwepmrmmﬁon in vitro. Adv  *

ExpMed Biol 2001, 492:183-193 -

{page number not for cilation purpozes)

enmscfmu-_

Page 8 of 9



BMC Cancer 2002, 2

19.

p1n

23.

24

Mutoh M, Takahashi M, Fuluda K, Matsushima Hibiya Y, Muwoh H,
Sugimura T, et af: Suppression of cyclooxygenase.2 promoter-
dependent transcriptional activity in colon cancer cells by
chemoprevantive agents with a resarcintype structure. Can
dnogenesis 2000, 21:959-963

Subbaramatah K, Chung W, Michatuart P, Tatang N, Tenabe T, inoue

H, et al: Resveratrol Inhibits cyclooxyﬁcnasn-z transcription
and activity in phorbo! ester-treated human mammary epi-
theltal cells. | Bioi Chem 1998, 273:21875-21862

Gautam SC, Xu YX, Dumaguin M, Janakiraman N, Chapman RA: Res-~
veratrol selectively Inhibits leukemia cells: a prospective
agent for ex vivo bone marrow purging. Bone Mamow Transplant
2000, 25:639-645 .

e AK, Liu H, Suzul M, Vural ME, Xiao D, Weinstein IB: Resveratrol

uces wth inhibition, S-phase arrest, apoptosis, and:

changes in biomarker on in several human cancer
cell lines. Chinical Cancer Researdh 2002, 8:893-903

Hsioh TC;‘Luan G, Darzynkiewlkz Z, Wu JM: Resveratrol Increases
nitric oxide synthase, induces accumutation of p53 and
PI(WAFCIPI), and suppresses cultured bovine pulmo-
nary artery endothefial call ration by perturbing pro-
gression through S and G2. Cancer Res 1999, §9:2596-2601
Tesshore L, Davit A, Sarotto ), Caderni G: Resveratro) de,
the growth of colorectal aberrant crypt foci by affecting bax
and p21(CIP) expresaion. Carcinagenesis 2000, 21:1619-1622
Hollan O, Walter Ri: Resveratrol inhibits the profiferation of

normal human keratinocytes in vitro, | Cafl Blochem 2001, Suppl

36:55-62

Ahmad N, Adhami VM, Afq F, Fayes: DK, Mukhtar H: Resveratrol
causes WAR- /p2)-mediated G(I)-phase arvest of cell cycle
and induction of apoptosis in human id cardeoma.
A431 calls. Cin Conoer Res 2001, T:1466- 1473

Park JW, Chol Y}, jang MA, Lee Y, jun DY, Suh I, et of

ventive sgent , & natural product derived from
grapes, reversibly inhibits progression through S and G2
phases of the cefl cycle in U937 cells. Cancer Lett 2001, 163:43-
49

‘Mahyar Roemer M, Katsen A, Mestres P'.nltfemer K: Resveratrolin- -

duces colon tumor coll apoptosis

dently of p53 and

precede by epithelial differentiation, mitochondrial prolifer- -
atio

n and membrane potential collapse. Int ] Concer 2001,
94:615-622

Mahyar Roemer M, Roemer K: p2! Wafl/Cipl can protect s
carclnoma

man colon against pS3-depandent and p53-
independent apoptosis induced by natural chemopreventive
and therapoutic agents. Oncogene 2001, 20:3387-3

Fontecave M, Lepoivre M, Elleingand €, Gerez C, Guittet O: Resven
atrol, a remarkable inhibitor of ribonucleotide reductase.
FEBS Lett 1998, 421:277-279

Sun Nj, Woo SH, Cana% JM, Snapka RM: DNA and
topoisomerase Hi inhibitors from Psoralea corylifolia. ) Nat
Prod 1998, 64:362-366

Bunz F, Hwang PM, Torrance C, Waldman T, Zhang Y, Dillehay L, &t
ak: Disruption of p53 in human cancer cells altars the

3 to therapeutic agents. | Gin lvest 1999, 1604:263-269

Huang C, Ma WY, Goranson A, Dong Z: Resvarntyol suppresses
coll transformation and induces apoptosis through a p53-de-

Filoas MeNary 1. BatoodneaS r; Charmopravenive properties
olmaes McN: 3 r:
of mm:z—m are ascocinbed with inhilitdon of sctiva-
tion of the lkappaB kinase. Cancer Res 2000, 60:3477.3483
Manna SK, Mukhopadhyay A, Aggarwal BB: Resveratrof supproises
TNFdnduced activation of nuclear transcription factors NF.
fappa B, activator proteinel, and apoptosis: potential role of
reactiva oxygen intermediates and lipid peroxidation. | bnmu-
nol 2000, §64:6509-6519
Clement MV, Hirpara JL, Chawdhury SH, Pervaiz $: Chemopreven.
il 'G::‘: CD’SOL :aling-do Pn’:odn“ s in huo-
0%, s nt
m mmoglcclh. Blood l“%& 92.-996-%2 2popeosts
Tinhofer |, Bernhard D, Senfter M, Anether G, Loaffier M, Krosmer
G, et at Resvaratrol, a tumo compound from

grapes, induc optosis vi | mitochondrial pathw
'} e a a novel mi xy
Sontrolied by Bel2. FASER | 2001, 15:16.13- 1615

Wieder T, Prokop A, Bagci B, Essmann F, Bernicke D, Schulze Osthoff
K, et ol: Piceatannol, a hydroxytated analog of the chemopre-

BNSDOCI: <XP______ 21018050A_1 >

25.

26,

27.

28

29.

30.

3L

kr 2

33

34

35.

36.

37.

38,

* rahydroxystilbens, differentially induces

l‘[ hitp:.//www biomedcentral.com/1471-2407/2/27

ventivé agent resveratrol, is a potent inducer of apoptosis in

the | oma cell line BJAB and In primary, leukemic lym-

phoblasts. Leukemia 2001, §5:1735-1742 .
Bernhard O, Tinhofar |, Tonko M, Hubl H, Aussertechner M), Greil R,
.et ok Resveratrol causes arrest in the S-phase prior to Fas-in-
dependent apoptasis in CEM-C7H2 acute leukemia cells. Celf

Déath Differ 2000, 7:834-842

Kroemer G, Reed JC: Mitochondria! control of cefl death. Nat
Med 2000, 6:1081-1092 .

Luy, Ho CH, Ghal G, Chen KY: Resveratrol analog, 3,4,5,4'-tet-
ptatic p53/
Bax gene exprassion and lnhibits the growth of transformed
czezlajhzt'n;tz 8m:«: their normal counterparts, Carcinogenests 2001,
Lee SH, Ryu SY, Kim HB, Kim MY, Chun Y}: Induction of apoptosis
by 3.4'-dimethoxy.5-hydroxystilbene in human promyetoid
leukemic HL-60 cells. Planta Med 2002, 68:123-127
Vander Heiden MG, Thompson CB: Bele2 proteins: regulators of
nmml : o 0;5 lzf mitochondrial homeostasis? Natue Cef! Biol

, 1:E209-

Makin GW], Corfe BM, Grifiths G), Thistlethwaite A, Hickman JA,
Dive C: Damage-induced Bax N-terminal change, transfoca-
tion to mitochondria and formation of Bax dimers/col .
es occur regardless of cell fate. EMBO J 2001, 20:6306-63 |
ganz L Yu Jﬁc Park BH, Kinzler KW, Vogeistein B: Ro;:k:fuagxo:g
e Zpoph resg to anti agents. X
290985.49 -

Bom F, Dutrisux A, Lengauer C, Waldman T, Zhou S, Brown )P, et af:
Requirement for p53 and p21 to sustain G2 arrestafter DNA
damage. Science 1998, 282:1497-150)
Ragiorie FD, Cucdiofla V, Borridllo A, Pietra VD, Redoppi L, Soldatt
G, et ab Resvaratrol arvests the cell divizsion cycle at /G2
gnm'l tramsition. Biochem Bi Res Commun 1998, 250:53-58 -
tneider ¥, Duranton B, Gosse F, Schieiffer R, Sefler N, Raul F: Res-
veratrol inhibits intestinal tumorigenesis and modulates
host-defense-related gene expression in an animal model of
;t,.mnanloz_ lwﬁmmat adenomatous polyposis. Nutr Cancer 2001,
Tsan MF, Whie JE, Maheshwari |G, Bremnes TA, Sacco ): Resveras.
tro} induces Fas ling-hdx’ndent apoptosis in THP-]
I:'a;nan‘imonoquc B | Hoemarol 2000, 109:405-

Park JW, Choi Y}, Suh SI, Baek WK, Suh MH, Jin IN, et of: Bch2 overs
u”mq:ression7 - bymhﬂmml nduced apoptosis in
cells bition of ase«3 ac . Corcinoj
2001,22:1633- 1639 o tivity genests
Lindsten T, Ross A}, King A, Zong WX, Rathmefl JC, Shisks HA, ot ak
The cothbined functions of proapoptotic Bch2 family mem-
bers bak and bax are essential for normal develpment of

multipte tissues. Mol Cef 2000, 6:1389-1399

von Haefun C, Wieder T, Gifissen B, Starck L, Graupner V, Dorken
B, et ol: Ceramide induces mitochondrial activation and apop-
tosis via: a Bax-dependent pathway in human carcinoma
colls. Onoppens 2002, 21:4009-4019

Pwpublic&ﬁon history

The pre-publication history for this paper can be-accessed:

here:

http://www biomedcentral.com/1471-2407/2/27 prepub

: Page 8 of 9
: {page numbsr not for cllation purposes)



~F

" PREVENTION RESRARCH 6 J

© W25-(OM),-D, la bumen

PO

ceptor subtypey (EP1-4) that are coupled to distinct signaling pachways. EPY is
complod.co Ca?* mobilimtion, whesess both P2 and EP4 stimulate sdenylyre. -
cychse. In econtrast, EP3 commonly inhibits adenylate eydase on most cells, al-
though activation of this puthway through EP3-signating has been desaribed, We
examined COX-2 and EP1-4 mRNA expression ::f‘uman brease tumors and found

.....chae ll four fecepor subrypes are expressod in breast cancer. Expression lavels of

COX-2 were positively carrelated with expression-of each EP subtype in individual
tumots suggesiive of eutatrine or patacrine sigraling potentia. Exsminstion of
mutine breast tumar cell fines differing in tumorigenic and metastatic capacities

led complex of EP i1 at che protein level. In general, murine

© mammary cancer oedls expreised eidrluﬂ’d orliighlevels of EP2 recepeos subtypes, -

but not both receptors simulumeuusly. In conerast, all cefl fines expressed compa-
rable levels of EPY and £P3 receprot proceir, tor scrivation with specific EP

.....agonixts ted to increases in intracellubar cAMP:and enhanced migration, Selective |

EP recepios asstagonists inhibived both odular respanses. Studies in progress will
define the role of each receptar subtype in tnmor cell behavior, -

#3177 Selective inbibitor of cychouxygensse 3 induces cellcycle GI arrest
ond np:}:nm throngh elcvating cyclin-dependent kinase inhibitor (CDKI)
P21 it the human oref carcinoma cancer cell fines. Young Bun Kwark, Eunjn
Lee, Jong 1. N. Yook, Jin Kim. D, of Orual Pathology, Oral Cancer Researrd

aparimens
- frnstisnse, BR2L Projocs for Medical Stitner, -Yonsei Universisy College -of Dewtismys -+

Seoul, Republic of Korea, .
Chemoprevention Is ¢ promising srrategy ¢ inhibit carcinoma before invasive
cumors develop, but a new molecular target is desimble, :

2(COX-2). expression is & critical part of inflanmation and plays a major role in

defending sgainst exagennus stimuli, while i aver expiression causes ceflron exhibit
nmo:;:lfmz‘:’typic change. Several ceports have showm that NSAIDs inhibis the
growth of head and neck carcinoma cell fives. In this study, we investigated the
giowth knhibimry mechanism of a selective cox-2 inhibitor in human'are! carci
noma cancer(OCC) cell tines by saudying cell growth, oell cyler distribution and the
evidence of apoptosis. Celecoxib inhiibited theﬂnwth aof human OCC et lines in
2 time and dose dependent manner and the inhibitory effects were independent of :
the level of COX-2 ions. Celecoxih caused eell cycle arrest in the S phase
with a reducton in :B uumbers and cell acconmutation i GO-G1 phase at 24h.
GO-G1 arrest induced by celecoxib was aocompanied by up-regulacion of cyelin-
dependent kinase inhibicor p2 1. The up-regubation of p21 in celecoxth treated ot
lines mifght be mediated by a p53-independens pathway. In addition, increasing
concentrations of celecoxib induce molphological and biachemica! changes relared

L. XPoo152048E

biphasic reaction shawing a dear increase of CYP27B1 activity at low concentra:
vons. (0.1M and 11:M) and = srong decrease at higher dases. In MCRE.7. cells
CYP27B1 activiry, but slso mRNA and protein expression rose consistendly in a
dose-dependent manner. kn boch Caco-2 ind MCF-7 cells, after ooincubation with
1,25-D3, HPLC analysis revealed a distinict increase of Loxhydroxylated meabo-
Tives by gewisrein, Thi.may be duc.co.partially.conserved CYP27B1.activlty. which
w-ntm:MCFJcﬂh» paralicled or evon exceeded by 0.01 M 17f-esteadiot,
puinting to 4 possible involvement of es
cells - 53 devermined bj RY-PCR - express
MCE-7 cells. In aondmlon,n:c suggesttwo postible protecivé tnechanisms by
genistein against masmmary a colon mmor progression: by stimulating CYP27B1
expression on the one hand, and by pasiially e

by eadogenously prodizced 1,25-D3 on the other hand.

L - o ceretriens Vererbanns N
#3179 Cancer-preventive sclenocomponnds nsctivate protein kinese Cin
Procancer peastate epithelial cells and induce cell death: Selectivity to precan-
ocx cells promoted by peroxides, Rayudu Gopalakrishna and Usha, Gundimeda,
USC Keck School of Medicine, Les Angeies, CA. »

Although canoro preventive agent. selenium is known to inkibit mmor promo-
- tions by intetfering with-cell signaling, ic.is not -dear how dhis 3
interfepe with cell signaling i Lmnmr cells bue ot in normal odle. Methylselenol.
~wag praviously-pastulared as.

gent selectively

octions of selenfum. Neverthaless, it is & volatile wmronnd and jts mechanism of
action, ve:gdﬂally thar occurring at-the tisue available low concentrations, is not
known. We have previgusdy shown thae redax-active selenocompounds directly
inactivate pratein kinsse C{PKC) by inducing sulfhydryl oxidation. Since selenivwin
is required st Jow ‘concentrations to inhibic aymor promotion, it is passible chat che
cxidantl present in promoting celis may enhance cellular retention and dic preven-
tive actions of volatile merhylselenol. Methyhselenol and benzencselendl at cacalyt.
jeally Jow concenteations (100 ra 500 nM) induced an insctivation of PKC only in
she prosence of peroides such as arachidonic acid hydroperoxide and vbutyl hy-
droperoxide. By peroxidcs, selenol is axidized wo seleninic acid; which in
tumn axidized protein sulfhpdryls and thas reduced back w selenal. this
peroxidatic redox-cycing process nonspecifically oxidizes many dilols in uding
GSH, the lipophilic selenols and organic peroxides present in the membrané can

sclectively oxidive sulfhydryls of key membranc-bound enzymes such as PKC, Ap- -
plication of sublethal doses of th

¢ these peroxides and organic selenols to RWPE haman
prostute epithebial cells renileed in inacrivation of PKC A isocnryme, induetion of
apoptosis, and inhibition of cell wansformarion, Conceivably, reaction of selenols
with mnmr'l-pmmou"ng pmnddespmvﬂdcs oneof the spexific mechanisms by which

to aﬁ;ptoﬁc cell death, celevoxils tiggens apoptosis through a mechanism that
involve dircct targeting of Belxlxs prowsing. The current i witra stndy indicares that
inhibition of proliferation and induction of apoptosis in human ora) cancer cell
lines by cycloaxgenzse-2 specific inhiblooe celecoxib exeres its anticancer effoct
pardy through COX-2-independent mechanisms in addition to the known primary
function of COX-2 inhibidon, (This study was mppasted by BK21 project for
Medical Science and 8 gran of the National Cancer Control RED program 2009,

Ministty of Health & Wetfare, Republic of I(mq; ‘XPn 00 1 539466

#3178 Geninteln provents downregulaion of 25-D La-hydroxylase by
and coloreceat m:; oelln Relovancs for
eancer prevention. Daniel Lechner snd Heide S. Cross, Universisy of Vienma Med.
ical School. Vienna, Austria,

Buensive swudies have confirmed the anti-neoplastic and prodifferentiating of-
fect of 1.25-(OH),-D, (1,25-D3) in different tissues. Two key enzymes are in-
volved in viamin D-metzbolism: the 1,25-D3-synthesizing 1c-hydroxylase
(CYP27B1) and the 24-hydroxylase (CYP24) responsible for its degmdarion. We,
and-others, have found dhat expression of dhese erymes is not confined m the
chusical 1,25-D3-producing ongan, the kidney, bur also occurs st cxers-renal tis-
tues, therefore enabling dsem not only w symthesize 1,25-D3 from 1 precutsor
25-OH-D, bur also to catabalize ir. Increasing levels of 1,25-D3 lead to inhibition
of CYIP27B1 aud simulstion of CYP24, thus p ing, fusrther ac datian,
Becautse chis is limiting for preventive and therspeuric strategies with most vitamin
D-mewabolites, degradation of 1,25-D3 has to be inhibived and synthesis promoted.

cancer-prev: dvely interfore with dgnaling in the pro-
moting cells to block cheit escape from the peroxide-induced cell dni
l .

CARCINOGENESIS 8: Chemical Carcinogencsia

#3180 Sawsceptib ility of sats to PRIP-indnced mammary gland cancer varies
withsgoand s emeciated with differcotisl gene expression. Liang Shan, Mnchu
Yu, Herman A, Schut, Elizsbeth G. Snyderwine, National Cancer Instisure, Be-
thesde, MDD atid Medical College of Obis, Tolodo, OH,
2-Amino-1-methyl-6-phenylimidazafd,5-6]pyridine (PhLP), acarcinogen found
in the human' dicz, induced a 50% incidence of mammary cancer in Sprague-
Dawley rars when adnsinintered onally during mammary gland development (43-55
days of age), However, mature virgin mos a 150-days of age were resistanr to
PhIP-induced mammary czreinogenesis. To explore the postible mechanlsms for
2ge-relared differences in suscepeibility, PRIP-DNA adduct levels, mucations, and
gene expression were examined in glands from 43-day and 150-dey old PhiP-
wreaeed cats given identical dosage regimens. Three hours after PRIP, PHIP-DNA
adduct kevely inithe mammary glnd (detected by the postlabeling rssay) were nor
statistically different bevween 43-day and 150-day old rats. By 6 weeks after dasing,
adduce levels bhad declined in ruw of both ages (1.1 4+ 0,1and 2.7 4 0.8, mean +

When compated to the Western industrialized world, Far Estetn countries g
with 8 rematkably lower sistt of developing e.g. breast and colon canoer, This is - at

S.E., mlative adduct kabefing x107, respectively), Mutations in the mammary gland
were evaluased in che bacl gene of BigBlue tmnsgenic me ar 6 weeks.. Mutant

least it parc - ateributed to the cradicionally high nurricionst intake of phy

genswhich are especially abundant in sop food and have already been shown (o exere
dose-dependem anti-proliferarive effects. 'We thercfore evaluaed possible effects of
the vety parenr phyzoestrogen genictein on parameters of viramin D-metabalisim in
eancer cell lines derived from mammuary (MCF-7) and colonic tumor dssue
{Caco-2) using RT-PCR, immunoblotting, snd HPLC. Genisicin duses rnped
from 0.01 M c0 10uM which are concentrations casily reached by frequens dietasy
ingestion of say. Afrer adminstration of genistein, Caco-2 celks presented with o

quency (mean ¥ S.E. (x10%), n=4) in 43- and 150-day old rars were not
statistically diffecenc [195 + 12 and 221 + 25, respectivelyl. Therefore iniviel DNA
adduct levels, adduct remava), and mutation burden did nor eppest to sccount for
l?t differences in susceptibility. To further cxamine possible mechanisms, the pro-
file of genc cxprestion was examined in 43- and 150-day old rats 6 weeks afeer PRID
treatment. Expresiion was oamined on a NCI 10K cDNA mictourray using ansh
¥3is toaks available from the NCl microarray datsbase. Mammary gland RNA fram
PhIP-treated rats was acvayed against age-matched control. In glands froms PhiP-

756 Proceedings of the American Association for Cancer Retearch ® Volume 45 ® March 2004

BNSDOCHX <XP_______1530400A_1 >

active metabolire that-mediates cancerpreventive:-

n receprors (ER). However, Caon-2
and ERB at much lower levels than .

preventing CYP27BY downregulaton . ..
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Differing effects of pectin, cellulose and lignin on stool pH,
T transit time and weight .

By LYBUS HILLMAN, SUE PETERS, ANNE FISHER
AND E. W. POMARE® :

Department of Medic"ih;; Wellington Clinical &hw?, University of Otago, New Zealand
S )
- (Received 5 October 1982 — Accepted 7 March 1983)

t. Mmlndamwﬂuﬁamundauknmdumh&eaﬂuuordﬁbmmuofm
(12 g/4), cellulose (15 g/d) and fignin (12 g/d) on stool chasacteristics of healthy volunteers.
~ 2. Detalled dictary records-wereikept throughout the study. Stos) collections over 48 h were.used to determine
munsmdpﬂmwéimmmunoolmnsittinwmms‘pmmgmdio-opqmmm .
3. Pectin did not significantly alter the mean stoo} pH, transit time or 24 h wet weight.

4. Celtulass lowered the mean stool pH from 638 to 612, derrensed mesn stool transit time by 27% and
JIncreased menn wet stoof weight by S7%.

s Lipﬂnlowcmdlhcmempﬂfmb}dmézs,dmme:ﬂoolmmmebyﬁ%mdhﬂvuadnool
wmwwxmmmmmpm'mmmﬁnyamm; . . )
- 6. These findings have shown that individual fibre compoaents have different colonic metabolic effects and
support the view mausaoemimbetwemdiﬂmﬂbninm&amq&mmmchucolomlmshouldbe
evaluated wilth regard to the typs of fibre components consumed, '

The possible relationship between dictary fibre ingestion and colorectal cancer is complex
and has recently been reviewed by Spiller & Freeman (1981). The most convincing evidence
of a protective effect of fibre comes from the International Agency for Research on Cancer
(IARC) Intestinal Microbiology Group (1977), who studied two Scandinavian populations
and demonstsated that a lower incidence of colorectal cancer in niral Finland was associated
with a significantly higher intake of total dietary fibre. Stool weights were also significantly
heavier in the population with the lower incidence of colorectal cancer. More recent studies .
show that this inverse association is trus over a wider range of populations and that there
is a trend whereby the intake of dietary pentosans and cellulose, but not hexose or uronic
acid (pectin) fibre fractions, is related to a lower incidenoe of colorectal cancer (IARC,
unpublished results). This inverse association of colorectal cancer with certain components
af fibee has also been shown in Britain (Bingham et al.1979). Animal colonic carcinogenesis
studies support the epidemiological information. In rats, the ingestion of cellulose has been
shown to have a protective effect on 1,2-dimethyl hydrazine-induced colonic neoplasms
(Freeman et al. 1980), whilst pectin does not excrt a protective effect and may even increass _
carcinogenesis (Bauer ef al. 1981): o _—

It has been proposed (Thornton, 1981) that the effects of fibre on carcinogenesis may be.
mediated by alterations in stool pH. Although eating six oranges diily significantly lowers
the stoal pH (Walker ez af. 1979), the ingestion of wheat bran does nol appear to exent this
effect (Stephen & Cummings, 1981). The present study was performed in order (o investigate
the effects of the individual fibre components, pectin, ceflulose and lignin, on stoot pH,

METHODS |

Subjects
Three groups of ten subjects each were investigated over an 8 week period. All subjects were
healthy volunteers who gave their informed consent to participate in the study, which was

* For reprints. ' ,
7 ’ | NUT SO
I

BNEDOCID: «XP________2620043A_J.> ’ . i

180



; e . ‘ ] E ”f"":': e

19 . LyBus HILLMAN AND OTHBRS

. approved by the Wellington Hospital Bourd Ethical Committee. The pectin group
comprised two male medical students and eight female postgraduate nurses (mean age 30-9
(sp 7-9) years). The cellulose group was made up of four male medical students, two female.
medical students and four female postgraduate nurses (mean age 23-9 (sp 19) years). The
lignin group consisted of two male medical students, two female medical students, five -
femals postgraduate nurses and one female technical officer (mean age 28-3 (sp 7-8) years).

: Experimental design ‘

For each group, a cross-over design consisting of two periods of 4 weeks was used. Each
subject acted a5 his (her) own control taking either pectin, cellulose or lignin for one period
only (test petiod) and consuming his (her) normal diet during the other period {control
period). Subjects were paired according to sex and occupation, then randomly allocated
to the groups and periods, so that the number of males and females receiving the supplement
first was the same as the number entering the control period first and the number of students
and nurses was similarly distributed. ! .

Diets ! ’ .
. Subjects were instructed to maintain their normal diet throughout the study and not to take
"any medication. Detailed dietary records as reccommended by Bingham & Cummings (1980)

- were kept over the 8 week period. Food scales, measuring cylinders and flasks were -
distributed and every item of food or drink taken was weighed or measured and entered
in a note book. The dictary records were supervised by a dietitian and analysed to ensure
that there was no discrepancy in food patterns between the controt and the test periods.

. Baseline dictary fibre intakes for the two periods were obtained using food tables (Holloway
et.al. 1977; Paul & Southgate, 1978; Southgate, 1978). Subjects, wearing light -indoor
clothing, were weighed immediately before the study and at the end of both the control and-
test periods on tlie same scales. oo C

Pure pharmaceutical citrus pectin with a methoxyl content of 93 g/Kg dry weight (Yakhin
Canning. Company Ltd, Tel Aviv) and 99-5% pure a-celluloss fibre (Sigma Chemical
Company, Missouri) wereused for the study. Pure Aspen autohydrolysis lignin was supplied -
by Professor Morris Wayman and Stake Technology Ltd, Ontario, Before the test period,
¢ach subject was given a bag containing 420 g of the supplement and instructed to take a
total of 15 g/d (a measure of 5 g with each meal) for 2§ d. The pectin, cellulose or lignin
was to be mixed with the usual food or drink taken st mealitimes in any way acceptable
to the subjects. Any supplement left over at the end of the test period was collééted and
weighed. If the supply wasexhausted before theend of the test period, more was disttibisted,
The amounts of pectin, cellulose and lignin taken by ‘each subject and the side-effects
experienced are shown in Table 1. Subjects experienced great difficulty in taking the full
amount of pectin because of its gelling properties, whilst lignin proved to be extremely .
unpalatable. One subject in the pectin group ingested a méan daily sepplement of 3-4 g only
and another subject in the lignin group took a'mean of 6-7 g supplement/d. Exclusion of
these subjects from the annlyses did not alter the results. Cellulose was well tolerated and
thclowest.meaudailywpplemem&mbyasuhjectwa'?glbz-g‘ ST T

: . . Stool measurements ' . . . o T
At the end of both the control and test periods, the single stoof transit time, using the
radio-opaque marker peilet method described by Cummings & Wiggins (1976) was
measured. A 48 h stool collection was mide into plastic bags, stored ir a tin at 4-6°, and a
24 h wet stool weight obtained. Faecal pH was determined by immersion of a combination B
pH electrode (Orion) into three regions of each stool asid taking a mean of the measurements

BNSDOCID: <XP______ 2526043A_J) > . . . ‘
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Table 1. Mean amounts of pectin, cellulose and lignin taken (g/d) by individual human
subjects and reported side-effects
Peotin Cellnlose * Lignin
Subject Subject g Subject
" Ags  Mean Reported Agz  Mecan Repoctod Ags  Mean Reported
Sex (years) amount sido-eﬂ'egtui HSex (vears) amount side-effects  Sex (years) amount side-cffects
d A 150 — . g o 160 - ? 22 142 Laxative
d a  119 — d 8 163 - e U u3 ——
2 2 150 - d 13 83 -~ ¢ 4 67 Flatulenco
Q. 2 90 Laxative 3 23 16-0 e -9 2 142 —_
Q2 30 150 Consipation ¢ 2 12 - d M 98 -
@ 42 - 123 Consipation ¢ 3 164 - d 2 1690 —
e M 129 - @ 25 139 Nansea, " B 142 Constipation
N : retching ' )
e 2 34 ‘Intolerable® @ 25 139 Cramps, e 2 93 Constipation
? 4 150 Nausea "] 26 150 - 2 28 145 Flatulence,
1 dill'ﬂm
9 33 104 Heatbum Q@ 21 197 - 2 2% 122 Saiy -
Mean ne 147 ! 122 .
s 3 30 ! 29

using a Radiometer pH meter. Stools were not homogén'md or diluted. The coefficient of
variation for ten probes with this method was 2%, : .

‘ Statistics ';
An analysis of variance for a two-period cross-over desig'p was used to calculate the F-values
with their respective degrees of freedom. Correlation coefficients were calculated and their
statistical significance was determined using a two-tailed ¢ test. A two-tailed ¢ test was also
used to test for inter-group and inter-sex differences. The level of significance used for all
tests was P <008, - . ! .
, i RESULTS )
g Body-weight and dietary fibre intake ..
Neither the mean body-weight nor the mean basal dietary fibre intakes differed significantly
between the control and test periods for any of the groups. The mean (sp) basal dietary
fibre intakes for the control and test periods respectively were: pectin group 180 39g
22:9(8-4) g; ceflulose group 21-3 (6-§) 8, 23-9(15-9) g; lignin group 21-5(5-1) g, 20-2(5-5) g.

: Comparison of groups and s#lexes

There was no statistically significant difference in the mean stool pH, transit time or weight
for the control periods of the pectin, cellulose or lignin groups. Over-all comparison of the
sexes did not show a statistically significant difference between males and females for stool
pH or transit time, but revealed a highly-significant difference (P < 0-01) between the 24 h
wet stool weights of males (mean 1887 (sp 41-5) g) and females (mean 115-7-(sD 54-0) 8)
This may reflect the statistically significant (P < 0-001) difference in daily energy intake
between males (mean 11-6 (sp 3-0) MJ) and females (mean 7-S (sp 2-0) MD) and, in
particular, the mean carbohydrate intake, which was 3014 (s 102-9) g for males and 200-0
(sD 59-2) § for females. There was no significant difference between the sexes in basal dietary
fibre intakes. . ‘. ’

! - ]
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Table 2. Stool pH, transit time and weight for control and test periods for groups of
human subjects receiving pectin, cellulose and lignin .
(Mesn values with their standard deviations)

Pectia ' Cellalose Lignin

Esprimentaiperiod...  Control  Temt Coavrol Tt  Comrol  Tem
Stool pH o Lo ‘ .
Mean 651’ 6 . 638 6120 64 615
0 057 o2 025 043 30 044
Single stoo} transit time (h) o

Mean - st1 574 593 404 S01 @S
D . 35 143 197! 127 - 21 174
24 h wet stool wt (g) | '
Mean 1349 187 1326,  2078% 1387 1767
»m 665 79 656 | 942 536 750
f—— o ea — o=

Mean values were significantly diffesent from control values *P < 0-05; **P < 0-01.

Table 3. Corvelation coefficients between stool pH and stool tranisis time, stool pH and
Stool weight, and stool transit time and stool weight

) ' Single stoof transit
Stooi pH v, singls stood Stool pH v. 24h tdme(®)v.24h
transit time (h) . wetstool wi{g) . wet stool we (g}
Experimentsl pefiod... Control Test Comrol = Test Coatrol Test
Fibre component L i
Pectin . . 037 621 02U | 033 - <012 -0l
. Cellutoss 0-90° 056 -0 | o 0I5 =014

Lignin © 0-65* 03 - =015 | -0 -036 ~0-47

Valoes were statisically significant: *P < 0-05.

As shown in Table 2, pectin did not alter the mean stool pH significantly whereas cellulosé
resuited in a fall in stool pH .in nine of the ten subjects. Analysis of variance revealed d'
carry-over effect whereby a significantly lower mean pH was present at the end of the contro
period if this petiod followed the test period rather than being the initial period. Lignin
lowered the mean pH but the change was not statistically significant. ' .
.. .. . Stool transit time - . L o
The effect of the fibre components on mean stdol transit tinje is given in Table 2. For pectin,.
the transit time was raised but the change was not statistically significant. In contrast, ail:
subjects but one showed a more rapid stool transit time afier the ingestion of celluldse, with

a decrease in the mean.of 27% which was significant (2. < 0-01). There wasalsoa CAITY-OVer
".effect observed as the mean transit time at the end of the control period was still significantly

shorter:if the control period followed the test period rather than vice versa. Lignin decreased:
the mean stool transit time by 209, but this change was nat statistically significant.

1.
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) - ) Stool weight - o
When compared with controls, increasing the consumption of pectin did not significantly
increase stool weight. However, the increase in stool weight of 579 caused by cellulose was
significant (P < 0-05). The order of the two periods (test, control v. control, test) had no
significant effect on stoo) weight. Lignin resulted in an increase of 27% in the 24 h wet
stool weight, but this change was not statistically significant (Table 2). '

Correlations between stool characteristics - :
Correlation coeflicients between stool pH and transit time, stoo) pH and weight, and stool
transit time and weight for both the controf and test periods are given in Table 3, Significant
correlations were observed in the control periods betweeti stool pH and transit time for both
the cellulose and lignin groups, but only for the cellulose group between stool pH and weight,
and transit time and weight. After fibre component supplementation for 4 weeks, no
significant correlations were observed. |

- |
DISCUSSION '

Thepresentstudy shows that purified a-cellulose had significant effects onstool characteriatics
whilst highly methoxylated &Eu‘%m autobydrolysis lignin did not. The mean

daily addition of either 12 g pectin or 12 ¢ lignin to the diet did not result in any statistically
significant change in stool pH, transit time or weight, whereas cellulose at a mean dose of
13 g/d caused significant changes in all these measurements. The amounts of pectin and
lignin taken were the maximum tolerated by the subjects and although it could be argued
that the differences between the pectin and lgnin and the cellulose effects were due to the
lower doses of the first two components, this scems unlikely as the difference in dosage was
small, and analysis of the results after exclusion of the subjects taking the lowest doses of
fibre supplement did not alter the outcomie; It could also be argued that the cellulose group
differed from the pectin and lignin groups as there were four males in the ceflulose group

compared with two in cach of the other groups. Despite males having over-all a significantly.
greater stool weight in the control periods compared with females, this could not bias the

results of the study as each subject acted as his or her own control and gender was taken

into account before allocation to periods. ! :

The authors are not aware of any previous human studies on the faccal effects of lignin.
Previous studies with pectin have produced contflicting resuits. No significant change in
faccal mass, even after the addition of 40-50 g pectin/d, was reported by Misttinen &
Tarpila (1977), whilst Dutrington et al. (1976) demonstrated a significant increase in wet
stool weight but no alteration of stool transit time at a dose of 12 g/d. Jenkins ez al. (1978)
reported that pectin delayed small bowel transit time. Cellulose, in comparison, has been
shown previously to increase wet stool weight (Bastwood et al. 1973; Slavin & Maslett 1980;
Spiller et al. 1980) and to decrease transit time (Spiller et al. 1980). The effect of these
componentsouswﬂpﬂhasnotbeeumpoﬂedexceptilihamminwhhhlignindid not
alter the pH (Rotstein er al. 1980). Faecal pH can be lowered, however, by the addition
of six oranges daily to the diet (Walker et al. 1979), which would correspond to 8~12 g
cellulose, given that a peeled ordange comprises 14 g cellulose/kg edible fruit (Holloway et
al. 1977). A 30 g supplement of wheat bran/d would only contribute 3 g cellulose; which
may explain the inability of bran to lower stool pH (Stephen & Cummings, 1981) if dietary
cellulose is an important determinant of stool pH. ‘. L :

The contrasting eflects of pectin, cellulose and lignin on stool characteristics may be
related 1o the different digestion of the fibre components in the gut. Pectin is completely

BNSDOCID: «XP_______PE20043A_1_> :
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digested (Cummings ¢z al. 1975) whilst 2247, of inécstcd cellulose is excreted unchanged
in the faeces (Holloway et 2l.1978). In contrast, over 80% of lignin can be recovered from
the facces (Kelsay ef al. 1981). Residual cellulose could exert a water-holding effect and hence
alter stool transit time and weight, but this would not explain the change in stool pH. If
the response were selated to the production. of volatile short chain fatty acids, then totally
fermentable componetits such as pectin would be expected to cause even greater changea
(Cummings, 1981) though perhaps the stower, more prolonged digestion of cellulose in the
~ colon may be important. However, Stephen & Cumniings (1980) have shown that cabbage

fibre aiters colonic function by stimulating microbial growth. If this were true for cellulose, -

then the carry-over effect seen in the present study, whereby the effects of ceilulose on stool
pH and transit time persisted for at least 28 d after taking the supplement, could be
explained in terms of altered bacterial flora. i : :

- Aninverse relationship between daily stool weights and transit times has been documented

previously (Burkitt ez al. 1972), although the IARC Intestinal Microbial Group study (1977)

did not find the expected corrclation. In the present study thera-was no cousistent,’

statistically significant correlation between any of the stool characteristics. Although the
aumber of subjects studied was smait, this may indicate that stool pH, transit time and
weight can vary independently. 1tis intéresting that the correlation coeflicient between stool
pH and transit time after celiulose supplementation was 0-57, which just failed to reach
statistical significance (2 == 0-09), considering that cellulose exerted o prolonged effect on
both factors. . . : . Co- ER
Asindividual fibre components have differing effects (lynstool characteristics, these factors
should be taken into consideration when evaluating the possible role of dictary fibre in
colorectal discase. Analysis of the types-of dictary fibre components consumed may be
peruneuttoournndetmdingoftheaeﬁologyofcdqmmlcaneer. : : .
This study was supporied by a Medical Research Council of New. Zealand Grant (no.

81/34). The authors wish to thank Professor Marris Wayman and Stake Tochnology Ltd,
_ Ontario, for the supply of lignin. . beL L -
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Desoription

Technical field

The present Invention relates to a starch composition containmlg a high proportion of so-called "resistant starch®
(RS). The composition of the resietant starch is further charaeterlsed by a specific chain fength distribution of the RS-
fraction and by a relatively low spacific Differential Searming Chmmatography {DSC) melting peak temperature. The
composition lurthermore shows a speclfic lermentation paltern resumng In an increased lavel ol n-butyrate.

|

Back nd of the invention |

it has been known for some years that a part of the starch cmtaitlkad inthe human diet can paes the smalt intestine
without being digested. This fraction of the food starch is called resistant starch. Different forms of starch have been
found 1o be resistant to digestion. A classification of resistant starches has baen given by Englystand Cummings (Am.

J. Clin.Nutr. (1887) 45 423-431). These authors distinguish betwaet'} three types of resistant starches ;

Type 1. Physically indigestible starch e:g. partially milled grains |and sseds,
Type 2. Resistant starch granules e.g. raw potato, green banana
Type 8. Retrograded starch e.g. cooled-cooked potato, bread, and oomﬂakes

Effective enrichment of food with RS is possible by addition of pmeessed starch containing a large percentage of
retrogradad structures. Starch is composed of émylose and amybpectln The éxtent of rétrogradation is known to be
a function of the amylose content. Heating and cooling of amylose gaves rise to resistant starch. Due to the branched

structure of amylopectin the amount of resistant starch which is formed is decreasing with an increase in the amount

of amylopactin in starch. The amount of RS can howsverbe mcreasad‘ by debranching the amylopactin prior to heating.
in view of the above high amylose {maize) starches have been choeen as the primary source of tesistmt starch for
the first commercial high RS-products.

Carbchydrates whichare not enzymatically digested in the smali intestine reach the colon where they are fermented:

by the anaerobic microflora. Such carhohydrates include non-starch po!ysaechaﬂdas resistant starch (RS), indigestible
oligosaccharides and endogenous polysaccharides from mucus. The undigested starch fraction reaches the colon
whore it becomas a substrate for microblal fermentation. Besides gas production (Hz. CHj, CO) diffarent short chain
fatty acids (SCFA) aie formed depending on the type of calbohydrate

The major end products of bacterial carbohydrate brbakdown are short-chain fatty acids (SCFA : acetate, propi-
onate and n-butyrate). SCFA are rapidly taken up by tha colonic epltheﬂal cells. Propionate and acetate are released
by the basolateral membrane to the portal clrculation and may have an effect far from thelr production slite. n-Butyrate
©01ves as energy yielding subslrate in the colonocytes and addnbnally aftects sevaral cellular functions e.g. prolifer-

. ation, membrane synthesis and sodium absorption. -
Acetate, propjonate and n-butyrate are the main SCFA produced from indigestible ofigo-and potysacdwarldas the:

relative amounts of these fetty acids depend on the type of ca(odvydrate SCFA are produced in the proximal colon in

an avarage ratio of acetats : propionate : n-butyrate equivalent to 6025 10 and in amounts of mmoll.. This ratio how- .
ever le not constant but is determined by the kind of substrate fermentted. It hae baen shown both in vitro and in vivo -

that the fermentation of starch yuelds high levels of n-butyrate. The obsorvaﬁons that ceacal SCFA levels are decreased
by raw potato starch (Mallstt et al. (1888) Brit. J. Nutr. 60, 557-604; Levmt et al.{1991), J, Nutr. Biochern.2, 31-36;

-Mathers et al., (1891) Brit. J. Nutr.65, 313-329) butincreased by high amylose com starch undarlne that different forme

of RS have different effects in terms of n-butyrate preduction in the colon.
" According to Wyatt and Hom (108B) J. S&i. Food Agric. 44, 281-288, RS-fractions of retrograded peaand com

starch respactively show quantitative differences in in wtrofermentation but without qualitative changes in SCFA com- - '

position. Six different raw starches also showed different in vitro fermentation kinetics. At the sams time'the molar n-

" butyrate proportion was riot altered. Severa! indapendent in vivo animal studiea confirm this. Thus the sourca of RS Is

important for the fermentability and hence for the amount of n-butyrate obtalned but apparently not for the relative
amount.

Compared with indigestible polysaccharides such asarabmogalactén xylan and pectin, RS pmducas asignificantly.
larger molar amount of n-butyrate (Englyst et. al. (1987) in 1.D. Morton' *Carsals in a European Context”, Chichester,

" UK, Ellis Horwood Ltd, pp. 221-223). This Is considerad important becauss of the general acceptance that n-butyrate

playe a major role in the preventtion of intestinal cancers (a.g. colorectal cancer) as racently summarised.by Smith and-
Gemnan (Food Technology, (1995 Novembar) 87-90). n-Butyrate appears tobeapreferred substrate fornomal colono-
cytes and assists in the malntenanca of colonic integrity.

n-Butyrate inhibits growth of colon cancer céll lines. Atthe molacular lavel, n-butyrate causas his!one acatylatvon
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favours differentiation, induces apoptosis and regulates the exprésslm of various oncogenes. /n vivo n-butyrate in--

creasas immunogenicity of colon cancer cells.

Only indigestible polysaccharides which are associated with pmduction of high n-butyrate concentrations in the
digtal large bowel (wheat bran, retrogradad high amylose starch J(lype 3 R8)) were found to be protactive against
colorectal cancer in a rat mods| system wherain rats were treated with 1,2-dimethythydrazine {Mcintyre ot al. (1993),
Gut 34, 386-391, Young et al. (1998), Gastroenterology 110(2): 508-514) Oat bran, guar gum, raw potato starch (type
2 RB8), cellulose and starch-free wheat bran have no protective effect in this modsl of colorectal cancer {(Mcintyre st
al. (1993), Gut 34, 386-391, Young el al. (1996), Gaslroenterology'110(2): 508-514).

From tha above studias it appaars that the amount of n-butyrate’ produced in the cofton is important. What is neaded
for a maximal physiological benefit is not only a starch product with a high amount of RS, but a well fermentable RS-
fraction producing high amounts of SCFA with an elsvated n-butyrate leval. Methods for the preparation of resistant
staroh have tor example besn disclosed in the following pubfications. European patent application EP 688 972 discloses
a method for obtaining inoreased iovols of resistant starch, It is demonstrated that the highest amounts of RS are
obtained when sfter eanzymaetic digastion, relrogradation ia pertormed for a prolongad period of time and at & relatively
fow temperature. The maximum amount of RS which could be obtamed was 51.8 % (example 3 tharein).

Intemationat patent application WO 91/07106 discloses a method tor oblaining resistant starch whersin a retro-
gradation step Is folowed by enzymatic hydrolysis. The retrogradallon slap is performed at low temporature for amylose

at 4 °C and for starch at 8 °C as mentioned on page 13. Moreover the process starts with undegraded starch which:

may be prior treated by a debranching enzyme.

European patent application EP 564893 discloses a method tor obtaining resistant starch starting from a non-
degraded high amylose etarch. The DSC melting peak temperature of this product is mentioned to be in the rangs of
115 - 135 °C and the amount of resistant starch is below 51% and is correlated with the percentage of amylose used
In the starting product.

There exists a need for a starch-based product which is highly fermemabla and which gives rise o an increased

amount of n-butyrate in the colon. The present invention provides such a starch-based product.
I
Summary of the invention |

The present invention discloses a starch-based composition whn:h is characterisedin that it contains a high amount
of resistant starch. The composition consists of partially degraded starch which has undargone a ratrogradation process
and contains at least 55% (w/w) paricreatine resistant starch, Preferably, the amount of resistant starch Is at least 60%.
The resistant starch fraction is characterised by a dogree of polymerisation of predominantly between 10 and 35 and
a DSC peak temperature of below 115°C, preferably between 90 and 114°C.

The partially degraded starch can be obtained by partial amylotyltb or acid hydrolysis of starch folowed by enzy-
matic debranching. A preferred parilally degraded starch which is used as a starting product Is a mallodexirin with a
dexirose equivalent (DE) below 10 obisined by partial alpha-emylase degradation and addilionally treated with tso-

amylasa. The prasent invertion also discloses a mathod for obtaming tha starch-based oompositlons The method
comprises the following steps :

a) thinning of the starch,
b) enzymatic debranching of the thinned, atarch i
¢) inactivation of the enzyme, ‘
d) drymg of the composttion. !

Step b) is prefarably accompaniad by retrogradation
Preterably the high amount of resistant starch is obtained withouta sepa rate retrogradation step at low tempaerature..
The present invention further discloses the use of the partially degraded retrograded starches in the preparation
of food or feed composilions and food or feed compositions conaining the starch-based composition.
Finally, the invantion discloess the use of partially degraded retrograded starch composition to pravent or treat
diseases of the coloractal digestive tract.
: |
Description of the figures |
Figure 1 is an example of a DIONEX chromatogram of the resistant élardr fraction of the presentinvention obtained
by exhaustive pancreatine digestion.of debranched potato mattndcnm {IRP) (measured according to Car-
bohydr. Res. 215 (1991) 179-192).

Figure2  shows the change of pH in time during in vitro fermenlaﬂon of the RS fractions of Novelose™, Euresta
and IRP.

OUABTOMAZ_|_» f
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Figure 3 shows the formation of ehort-chain fatty acids during in vitro fermentation of Novelose, Euresta and 1RP.
Figure 4  shows the formation of n-butyrate during in vitro fermeﬂtatron of Novelose, Euresta and IRP,

Figure 5  shows DSC curves of milk drink residues obtained aﬂer pancreaune digestion for standard milk and milk

with addad IRP. |
Detalled descggglon of the invention [
|
The presenlinvenbon discloses a starch-based cu'nposub\whbhls characierised in that it contains a high amount
of resistant starch. The composiion consists of partially degraded etaroh which has undergone a retrogradation process
and contains at lsast 55% (w/w) pancreatine resistant starch. Proferably the amount of resistant starch is at least 60%.
The resistant starch fraction is characterised by containing aipha-glucane with a degree of polymerisation of predom-
inantly between 10 and 35 and a DSC peak temperature below 115°C proferably between 80 - 114°C. The partially
dagradad starch can be obtainad by amyloiytic or ackd degradetion 'of starch foliowad by anzymatic dabranching. A
preferred pantially degraded starch is a maitodextrin obtained by partia! alpha-amylase degradation and treated with
a debranching enzyme.
The partially degraded starches for uge as a etarting material ot the present invention are obtainable from any

suitable starch source. Uselul starches are obtained from potato, wheat, taploca and maize high amylose starches:

which are converted to maitodextrina have also been used.

The presant invention also discloses a method for obtaining the Istarch-based compositions of this invention. The

method comprises the following steps :

a) thinning of the stanch, . !
b) enzymatic debranching of the thinned starch, |
¢) inactivation of the enzymea,

d) drying of the compasition.

The debranching is achieved by using a suitable enzyme such as isoamylase or pullulanase, preferably by iso- .

amylase
Step b) is preferably accompamed by retrogredabon Anernenvaiy thé starch may be retrograded after enzyme lnac-
tivation. . |
A preferred process for obtaining the pfoducte of the present invernbn containa the roﬂowhg steps:
|
a) mattode:arins (DE<10, proeferably DE< S} are dimrved in mter.
b} the pH is.adjusted and the solition is coolsd 10 a optimum temperature for the actlvlly oa dabranching enzyme
¢) the debranching enzyme is addded and the mixture Is incubated, '
d) the enzyme is inactivated, |
o) the mixture is spray-dried '
f) the resistant starch is eolecled and optionally grinded.

|
Preforably the maltodaxttin is potato or tapioca maltodendrin.

‘ .
The procass of the prasent invention starts from a partially degradad starch product. COntrary to know pmceseee

it was found that no separate retrogradation step is required. Fletrogradatuon occurs at the same time as debranching.

This results in a more economical pracese as the retrogradation used’ {o be performed during a prolonged period (up ‘

to 48 hours) at a-low temperature. The process is therefore faster and cheaper.

Furtharmorae tha product obtained by the invented process containis a relatively high amount of resistant starch. it
was found that this product gives a higher production of n-butyrate both relaiively with respect to the other. shon chain
tatty acids and in absoluta tarms than other known products.,

The present invention further discloses the use of the pamally degraded retrograded starches in the preparation

of food or feed compositions and focd or feed compositions oontainlng the starch-based composition. The resistant

* starch product is added 1o the food or {esd composition in an amount of up to 20% (w/w), preferably of up to 10%.

Food preparations to which the starch-based composition of the presem invention is added include biscuits, toast,
milk desserts up to 10% of the starch-based composition of claim 1. |

1t is shown that heating during the preparation of the food product does not significantly destroy the product. This
maans that sufficiant RS survives the treatrnent of food praparation including UKT treatrnent and baking at 195 °C.

The invention also discloses the use of debranched/retrograded maltodextrin in the pravention of diseases of the
coloractal digestive tract. On the basis of the finding that n-butyrate pfays a major role in the prevention of intestinal
cancers (e.g. colorectal cancer) as recently summarised by Smith and German (Food Technology, 1986 (Novamber)
87-90) the maltodextrins of the present invention are expected, due to therr production of a high amoint of n-butyrate,
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to assists in the maintenancs of colonic integrity. \

The prasent RS product having a specific chain length dlstdbutbn range of the retrograded structures Is not only

fermented more easlly but produces, in absolute and relative terms, significantly higher amounts of n-butyrate than -

RS products derived from the conventional high amylose starches, !

In order to obtain the BS structures (after pancreatine treatment) having more than 50% of the spacified chain
lsngth of 10-35 AGU, a suitable elarting material is needed. We have found that a low DE potato maliodextrin after
enzymatic debranching and retrogradation forms more than 30% RS, more preferably more than 40% RS. The RS
structures aller pancrealine digestion consist for more than 50% of linear chains of 10-35 alpha-glucans. Other de-
branched/retrograded low DE maltodextring (e.9. from tapioca, maize, wheat starch) can be used for this purpoea too

as can maltodextrins obtained from high amylose starches. Starches degraded by other methods (e.g. acid thinned)

followed by dsbranching / retrogratation are also suitad for this purposs.

Finally, the invention disclosas the use of partially degraded retrograded starch oompoeitlon to pravent or treat
disenses of the colorectal digestive tract.

The invention is illustrated by the following examples. ‘. :

Example 1 shows a method for obtaining the resistant slarch of the present invention. A commercial potato mal-
todextrin was dissolved in water at an elevated tamperature, after eooung and pH adjustment the maltodaxtrin was
debranched with lsoamylase. Following incubation the material was spray-dried. As shown in Figure 1 the product had
& chain length distribution wherein the majority of the pancreatine resistant chains wae betwesn DP 10 and DP 38,
The resistant starch content was determined to be 56%. This product is further indicated as IRP

The experiment was rapeated using tapioca maltodextrin and ona larger scale. Starting with 4200 kg tapioca
maltodextrin about 3500 kg spray-dried product was obtained which contained 66% resistant starch had a DSC matting:
temperature of 112 °C and contained 65% material having a DP between 10 and 35.

Example 2 shows chemical and physical data for the resistant starch of the present invention IRP in comparison
with Euresta-RS and Novekose™ (National Starch & Chemical COmp) This sxample demonstrates that IRP has 8
signiﬁcanﬂy higher content of saccharides with DP 10-35 and much !owar meiting temperature of the RS residues than
the two other products.

Example 3 dascribas in vitro fermentation tests with three different etarch-based compositions;

IRP (obtained according to Example 1), Euresta and Novalose™ (National Starch & Chemical Comp.). The pH of the
fermentation medium between the three RS products was found to be differant after 4 h of fermentetion. The reduction
aof pH was more pronounced for IRP than for Euresta and Novelose products. A slight difference persisted atter 8 h of
fermentation. After 24 h of Termentation pH values were idéntical (see Figure 2). This indicates that IRP is beller
fermentable than the other products. SCFA and n-butyrate production were also followad. Figures 3 and 4 show the
amotnts of SCFA and of n-butyrate formed during the fermentation of the three samples. It appears that the IRP
containing faeces gave the highaest amount of both SCFA and n-butyrate

Example 4 describes the addition of resistant starch (IRP) to a mﬂk drink. It is demonstrated that after Uitra-High-

Temperature Ireatment RS can still be determined in the milk. It can be concluded that RS can be appliedin the normal

food production processes without the need of adaptation of this process.
The invention & further illustrated! by the following non-limiting examples

Preparation of debmnched, retrogradad low DE maltodexirine

From maitodextrin {

The reaction sequence for the production of the resistant starch from potato maltodextrin according to the present
Invention is given below.

Potato maltodaxtrin (MDx 01970 (DE 9) from Cerestar) was used as a starting material.

084670402 1_>
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901tap water . = .

" 441 tap water =>

+300 ppm SO, =>

on starch d.b.

(as sodium bisulphite)
isoamylase
(Hayashibara) =>
0.1% starch d.b.

EPOB4GTORA2 . - o S
i . '
MDx 01970 459 kg (dry solids) -
3 ;4
dissolve - at 80°C for 45 min.
| ,
malltodext'rin solution 45%
| A
coql toé.()’C
|
i
agl’ t pH 040

spray drying

|
| N
| . i

i
48 h. adequate stirring

70°C, pH =3,0.5h
. : ) i
to 60-65°C during spray drying
N
air inlet : 200°C
air outlet 81°C

hot air atomisation (SO“C)
164 llh

. |
Resistant Starch enriched product (IRP) 35 kg (94.5% d.s.)

It is evident that one doee not have to start from a dried product é wet product may directly be used in the same
procass. The anzymatic dabranching conditions cormmesponded to the conditions given by the supplier for almost total
debranching, about 59 units of enzyme activity/ g starch were used. .

- The product of the lndlcated process was charactarisad as follows .

a Mw of 11340,

] a0 £

a rosistant starch content of 56 %,

a DSC melting peak temperature of the RS rasidue of 105°C |
the chain length distribution after pancraatine digestion of IRP is ghown in Figure 1.
|

The major part of th rssistamt staich product consisted of alpha-giucans with & DP batwaen 10 and 35.

- B) From taploca maltodextrin

This example shows the large scale production of resistant starchifrom a low DE tapioca {cassava) maitodextrin .

BNEDOGID: <EP_____ 0048704K2.) >
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(DE 2.5) is dascribed. The debranching process was performed in a 20 m® double wall reactor. A frashly prepared

Hot maltodextrin solution
25%

{
Cool
to 52.7°C

d
pH adjustment
10 4.0

- Preservative adc_liﬁ6n

(320ppm SQz)
L
Isoamylase addition
0.1%

$
Incubation under agitation
60 hours

{
Enzyme inactivation
60°C, 2 h, pH2.07

l
pH adjustment
pH 6.2 ; 62°C

l
Spray.- drying
Inlet temp.: 220°C

maftodextrin was used after dilution to 25% d.s.. The reaction scheme with more details is sShown below:

\
4200 kg dry substance

(Hayt:xshibara)

'l‘einp{.: 51.7-54.0°C
pH:'3.7-4.0

wilh% 10N HCl

"
with 4% NaOH
|

|
3500kg (5% moisture)
o

The analysis of the 3.5 tons of spray-dried debranched .manodaxtrin gave the following results:

a resistant starch content of 66%
a Mwof 7230

0B4G704A2 ¢ »

a DSC melting temperature of the RS residue of 112°C !
a chain length distribution with 656% in the range between DP 10 and 35
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Example 2

Comparison of composttion and properties of IRP with other RS Qroducts based on retrograded high amylose starches '

The following table describes the RS content, the chain length distrlbuﬂon and the DSC mefting peak temperature

of IRP, Noveloes and Euresta RS. - \

Sample RS-content** DSC" - Tpenx DP<10™ (%) | DP10-85"" | DP> 35" (%)
(%) °C) : : (%)
IRP , 56 105 7.0 - 887 343
" Novelose 57 128 4l 36,0 608
Euresta 36 141 5/1 26,1 68,8
* ZPBC meanurement : 20-30 my of starch wmhmunhthtoaetahless-stodDsc-wnandwawmaddodtodvoaao%(wmmm “The clessd

peon was heated in a SETARAM DSC 111 from 20-160°C ata rate of 3°C/min, The ontha(pydlmgown continuously recorted and the chargoteristio
transition temporatures were rogistored. |

“For RS detorminatcns the following prooedure was ueed: R

. A 5% (wAw) suspension of the retrogradad etarch product is thoroughly homogenised in an acetate buSier sckition. The --buﬂerlsmu-w

deaolvlngB.aaanhydrwsmWh%lnfanmudmwwuﬁnnofbonzoinacd.addng%oﬂldcddumcﬂoﬂd&mdmmg
-up 10 800 mi with dietifed water before adusting the pH to 6.2 with scetis acid, mdsnalymmupmmmmmmzswmm
suspension are inoubated with 1'm! pancreatic eclution for 16 howrs at 37°C in auhaldngwaurbah The incubated wspendon is next atired into
116 mi ot 95% athanol, filterad, thofilt-rultnwnhodmei(h%%ohamlandddodln anoven at105°C. The RS content lated as foll

RS (%) = Starch content of the residue
Starch content of the suspension before incubation (on dry basis)

x 100%

Thepanmatkwhnionismadcbytmagpamammmmlmututhmh miuyn\ganduaungthempemmmaatho
pancrestic sotufion, \

** The sacoharide dislribution was analysed as desoribed in Carboly dr. Res. 215 (1991) 178-192 this method onfy measuras caccharides bolow
DP 85. The content of saccharides OF > 65 was charactarised by dm oxclusion dmmabqraphy and the refative amounts of the different fractions
wmoalwlutod aiornormaliuion

Examole. 3 ‘
formentation of partiaily degraded, retrograded starch (IF¥P) in com with Novelose and Euresta

Expearimental

- A. Stating material

IRP; (Cerastar) was prepared according to Example 1. The pmduct was recovered by spray-drying. The product

contained 58 % RS and had a DSC melling peak temperature of 105°C.

Euresta-RS ; retrograded starch was produced by cooling and storage of extrusion-cooked amylomalze starch
{Amylomaize ViI, American Maize Products Comp.). Amylomaize containing 50 % water was extrusion-cooked at
100°C, followed by 4 days storage at 4°C, then dried and milled. The product contalned 86 % RS and had a DSC’

melting peak temperature of 141°C,

Novelosa : This slarch is a modified amylomalze staroh (National Starch and Chemical Co:p ). enriched in RS. it

contalns 57 % AS and had a DSC motﬁng peak temperature of 128°C.

B. Method used for predigestion of RS products

The purlfication of the RS for in vilro fermentatlon has bean pertormed by ektensive digestion of the starch with

pancreatic a-amylase (Sigma, A-3176).

42.5 g 1AP. 72.7 g Euresta or 30.7 g of Novelose were suspended in sterfle phosphate bufler pH 6.9 (300 mi, 400

ml and 700 mi respectively) and brought into a dialysis tube and a-amylase (10 mg/g of sample) was added. The tubes.
" wera then plunged in 1 L water at 37°C and kept avemight. The following day, the same amount of a-amylase acttvity
was added again and a second digestion took place ovemight. Samples were centrﬂuged {10 min, 3000 rpm) and
washed severaltims The sediment (RS) was lraeze-dried

t
BNSDOCID: <E5P_______(0B46704A2_ 1> . - .
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C. Msthod used for the in vitro lerrnentations

The method has baen extensively described slsewhere {Bany et al., Estimation of fermentability of distary fibre
invitro: a European interiaboratory study. Br. J. Nutr, (1995}, 74, 303-322).

C1. Generat schedule

Alt axperiments were conducted in an in vilro balch systerm. Fesmenlalions ware performed in vials using inoculum
made from fresh faeces collected from heaithy young volunteers. The volunteers usually ingested a normal dist, pre-
sented no digestive disease and had not received antibiotics for at least three months. Fermentation variables were
measured in vials in which fermentation was stopped at various times.

C2. Inocutum

Faeces from two non-methans producer volunteers ware collected in an insulated bottle previously wammed for
about 5 min with hot tap water (approximiately 85°C). To eliminate 02, the bottle was flushed for 5 min with COp ata
flow of 100 mVs and faeces ware then collected. When the insulated bottle was recelved at the laboratory, CO, was

flushed inside. The weight of fseces was then determined. The inoculum was produced in the insulated bottla by adding

five parts of awarmed (37°C) nutritive buffer to one part of faeces (v/w). The nutritive medium was made from carbonate-
phosphate buffer sotution containing (g/) : NaHC G, 8.240, Na HPO,. 12H0 7.128, NaCl 0.470, KC1 0.460, Na,80,
0.100, CaCl, (anhydrous) 0.085, MgCl, (anhydrous) 0.047, urea 0.400, with added trace elements (10 mi of the fol-
lowing solution (mg/) per fitre of final solution: FeS0,4.7H,0 3680, MnSO4.7H,01900, ZnSO4,7H,0 440, CoCly. 6H,0
120, CuS0,.5H,0 98, Moy(NH,)044H,0 17.4). Bafore use, and during preparation of the inaculum, continuous
bubbiing of CO, maintained anaerobiosis and ensured a constant pH. The shirry was mixed using a Stomacher (Lab-
oratory Blended, Seward Medical, London) apparatus for 2 min and then filtered through six layers of surgica! gauze.
The inoculum was maintained in & water bath at 37°C and continuously bubbled with CO,.

C3. Fermentation axperiments

Fermentation was conducted in duplicate using 50 mi polypropylene vials (Falcon, Biclock). Except for blanks (B),
100 mg (dry-matter basis) of well-homogenised experimental substrate was weighad into each vial and 10 mi inocutum
added. Air was displaced by flow of Oy-free N,. After the cap was screwed on, the vial was placed horizontally (tlime
0) in a shaking bath. Fermentation was then performed at 37°G and the results studied at 0, 4, 8 and 24 h. Two blanks

wore used for sach experimental time. At each experimantal time, farmentation in corresponding vials was siopped
by instentarieous fraezing (dry ioe).

C4. Sample preparation

The pH was immediately measured and 10 mi djstillad water added. Sample was then centrifuged 10 min at 3000
g. Two semples of | ml supematant were taken for SCFA determinations. S8amplas were mixed with 100 pl HgCly-
H3PO, (1%./5%) solution. Samples for SCFA determination and pellets for starch determinations wers kept at -20°C
untit snatysis.

SCFA were quantified by the gas chromatographic method as described by Jouany J.P. (Dosage des acides gras.
volatils (AGV) et des alcools dans les contenus digestifs, las jus d'ensilage, les cultures bactérisnnes et les contenus
das fermenteurs anadrobies. Sei. Alim., (1962), 2, 131-144),

Remaining starch was quantified by the msthod of Faisant et al. (Resistant starch determination adapted to prod-
ucts containing high resistant starch. Sci. Alim., {(1895), 15..83-88).

€8, Calcuiation of ghon chain fatty acid in slunies

The production of P,of each SCFA was calculated as follows for each expsarimental time:

Py = (SySpHByBy),

whars 5;and S,are SCFA concentration values in vials containing substrates at time fand O respectivety, and B;and
B, are SCFA concentration values for blank at time /and 0 respectively.
For each experimental time, tolal SCFA production was calculated as the sum of individual production of acetic,

BNSDOCID: <EP.. ... DBAETOIAZ | »
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propioni¢ and n-butyric acid.
Results and conclusion of in vitro fenmentations

Kinetics of iermentatlon are detammined by measuring pH and SCFA production, in dupllcate For all pammeters
and each product the sams pattern of farmentation was obsarved upon comparing the duplicate measurements.

A) Evolution of pH : |

|
The pH ofthe fermentauon medium between the three RS products differed aﬂer4 h of fermentation. The reduction

of pH was more pronounced for IRP than for Euresta and Novelosle products. A slight dlﬁerence persisted after 8 h of
fermentation. After 24 h of farmentation pH vakies were identical (eee Figure 2).

B) SCFA and n-butyrate production

Figures 3 and 4 show the amount of SCFA and of n-butyrate formed during the fermentation of the three samples.
it appears that the IRP. containing fascas gave the highest amourit of both SCFA and n-butyrate. IRP gives flse-to.a
fastar production of n-butyrate accofding to Figure 4 more than 10 mMollL was producad within 4 hours. Figure 3
shows that also the amount of the other SCFA is lncfeased

Example 4
Praparation of UHT milk drinks with resistant stereh

. This example deecnbes the use of the debranched relmgraded maltodextrin of examp!e 1in a UHT vanilla milk
drink. Themwaxdreclpemedfumeprepemmnotmukdmkhsgwmbebw

Standard reclpe
whota mitk 1000m 1
Satomix* -] 12§

“Sucrose 20g
Dextrose 20g .
“Canregocnan, vaniiia, colour

‘To this standard formula in one case 309/land in the second case 60g/l of IRP (see example 1) wereadded

The ingredients ware mixed and homogenised at 50 bar. The UHT treatment was done wilh plate heating at 137"0:

for-5.aeconds. The products were aseptically filled into 250 mi! bomee
Ater oooltng 1o amblent temspetatum meproducts were chaxacterlwcl

The restilts show that the major AS part survives even Ul-n'-proeessing and is detectable in the final product using
the method as mentioned in example 3. This is further confirmed by the DSC measurement (tor method ses example
2) of the residues cbiained afte pancreatine digestion (see fig, 5). The sample propared with 60p/1 1AP shows a strong
endotharmic transition with a peak temperatiura around 96°C whilet the standard product does not show any significant

transition in this temperature range. The use of IRP does not only increass the RS content but improves the organoleptic-

properties to a significant extenl. Due to the smal particle size there is no sandiness and ihe use of IRP causes the

_impression of & higher fat content. IRP can therefors be used with advamege in tow (no) fat produets In order to improve

the sensorial properties

10-_‘

* BNBOOCI: <EF_____ 0848704A2).>

Product HS-eontent (%) Tosts and mouthiee! T N
Standard |, 00 "vmymuid.moﬂ-taete o candiness C 1

+ 80g IRPA 1.0 somewhat more mouthfeei morg.cteanty; nooll-laste nosandmese
+60giAPA | 188 | most mouthfeel noeandtnees ' : S
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Claims

1.

El"0848.704nl\‘2~

A starch-based composition characterised in that it contains more than 55 % (wlw) pancreatine reslstam starch
(HS) and wherein the resistant slarch consists predominantly of alpha-glucans with a DP betwaen 10 and 35 and
has a DSC melting peak temperature below 115°C,

A starch-based composition eccording to clalm 1 whereln the resistant starch has a DSC peak mefting temperature

. between 90 and 114 °C.

4,

10.

.

A starch-based composition acconding to claim { further chaxat:terlsed in that it produces a high amount of short
chain fatty acids, in particular n-butyrate, when fermented by micro-organisms nomnally found In the human hind
gut.

A composition according to claim 1 characterisad in that it is obtained from.a partially degraded etarch, which has
been debranched and retrograded. ‘

A composition according to claim | characterised in that it is retrograded debranched maltedextrin with & dextrose
equivalent below 10. .

A compasition according to claim § characterised in that the m%lllodaxtrin is derived from potato starch or tapioca.
N |

A composition according to claim 5 characterised in that the maltodextrin is derived from a starch selacted from

the group consisting of a high amyloss starch, maize, wheat, tapma and pea starch.
A composition according to claim 1, 2 or 3 consisting of a deb}anched mtrograded acid thinned starch.

A composition according to claim 8 cbtained from a starch selected fromthe group consisting of potato, tapioca,

maize, pea or wheat starch.

A method for cbtalning a starch composition according to any one of claims 1109 characterlssd by the following”

steps : ‘
a) thinning of starch,

b) enzymatic dsbranching of the thinned starch,

¢) inactivation of the enzyme,

d) drying of the composition.

A method according to claim 10 contalning the following steps;

a) a mattodextrin with a DE below 10 is dissolved in watar.

b) the pH is adjusted and the solution is cooled to a optsmum tempeorature for the aclivity of debranching
anzymes,

¢} enzymae s added and the mbdure is incubated, ;

d) the enzyme is inactivated, !

) the mixture is spray-dried

f) the resistant etarch is collected and optionally grinded -

12. Afood preparation characterised n that it contains up to 10% of a starch-based composition according to claim 1.

13.

4.

Use of a product according to claim 1 in food preparations in order to keep colon/rectum in a healthy stata and to
prevent diseases of the colorectal digestive tract 3

Use of a product according to claim 1 in phamaceutical prepafatbns for the prophylaxis or the treatment of color-
ectal diseases

"

BNBDOCIT: <EF.__ . 0B48704A2 ) >
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{54) Highly fermeniable resistant starch

{B7)  The prasant invention discioees thet retrograd-
ed starch having more than 55% resistant starch with >

'80% chains of DP 10 - 35 gives rise to a significantly

higher amount of n-butyrate production under condi-

|
o
lione s%m!a\\ng the human colon. i s expeocted that

such an increased n-butyrate production will diminish.

the developmem of colon diseases notably of colon can-
cer
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Patent Claim
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(22) Date of application: 08 November 2004
(43) Publication date: 09 June 2005
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(71) Applicant;
Naturprodukt CZ spol. s.r.0., Praha - (72) |lnventor.

Vychod, Inventor will be named at a later date.
Sestajovice, CZ !

The following information has been extracted froﬁl the documents filed by the applicant

(54) Description: Nutritional supplement on the basis of silymarin

(57) Summary: Nutritional supplement on the ba'sis of silymarin that contributes to an
improvement in the quality of the diet with a positive effect on the reduction of the risk of diseases
of civilization, and that is characterized by the fact that it contains as active ingredients a mixture
of 10 to 90 percent by weight of the standardized flavonolignans fraction from the extract of
blessed milk thistle (Cardui mariae extractum siccum) and 90 to 10 percent by weight of
galenically prepared dried yacon root bulb (Smallanthus sonchifolius).

Thereby, the active ingredients are mixed in a beneficial impiementation with an amount of up to
20 times the weight of a physiologically harmless vehicle, if applicable.

|
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Descriptioi“l
Field of the lnvel‘,ntion
{0001] The invention relates to the composition of a nutritidlmal supplement on the basis of silymarin, i.e. a

standardized fraction of flavonolignans from the seed extract of the blessed milk thistle (Silybum marianum),
which contributes to an improvement in the distary quality with a positive effect on the reduction of the risk of

a disease of civilization, such as diabetes mellitus and hyperlipidemia; and which potentially has a favorable:

influence on the entire state of health of the organism of at-ri‘sk groups of the population.
|
State of the Alrt
[0002] “Silybum marianum (L) Gaertner” (blessed milk thiétle, Asteraceae) has been used in traditional

European medicine for centuries because of its hepato-protective properties. Its roots, leaves, and seeds
were prepared as food (Morazzoni and Bombardelli, 1985). The designation silymarin is used for the extract

from the seed of *S. marianum (Cardui mariae extractum siccum)”, which contains 70-80% of the silymarin-

complex, i.e. a mixture of the flavonolignans standardized| to silibinin and 30-20% of a chemically non-
defined fraction. !

L
{0003] “S. marianum” extract and silibinin protect the liver from the effects of hepatoxic substances (s. DE-A-
19 23 082 and DE-A 35 37 656). i
[0004] “S. marianum” extract and silibinin prevent oxidizatioﬁ induced by copper-containing ions in human
low-density lipoproteins in vitro (s. Skottové et al., 1999). |

[0005] The extract and the flavonolignans of "S. marianurr'!f‘, particularly bilibinin [sic.] bishemisuccinate

show good effectiveness as suppotting therapy during treatment with cytostatic agents (s. Lentzen et al,,

1998). g
|

[0008] In the Czech Republic, *S. marianum” extract constitutes an active component of medications that

are classified as hepato-protective agents, e.g. FLAVOBION®, SILYGAL®, LAGOSA®, or LEGALON® (the

extract coptent of a tablet is 100-204mg, i.e. 70-150mg of silymarin complex), the phyto preparation

SIMEPAR® contains “S. marianum® extract in a_combination with the vitamin B complex; HEPABEN® with
“Fumaria officinalis” extract, and HEPATOFALK® PLANTA with “Chelidonium maijus” extract. The indication

for these preparations is broadened to include the cholekinetic and choleretic effects. For the nutritional.

supplement, the extract amount in one tablet is 15-100mg, i.e. ;10—70mg of silymarin complex.

[0007] Also described is a nutritional supplement with an effect on plasma lipids and the anti-oxidation
capacity of blood according to CZ PV 2000-4404, which contajns as active ingredients a mixture of blessed
milk thistle extract and at least one plant oil containing n-3.and n-6 poly-unsaturated fatty acids. This
preparation has a positive effect on cholesterol parameters, liver steatosis, and the anti-oxidation status of

the organism; however, it does not have a prebiotic effect. i

[0008] In connection with the search for new natural soun':oes with anti-diabetic, nutritional, immuno-
stimulating and other properties, it was determined through experiments that processed root bulbs of the
yacon plant (Smallanthus sonchifolius) possess a prebiotic effect, which is described, for example, in the
articles of Romin Pedreschi et al.. Andean Yacon Root (Smallanthus sonchifolius Poepp. Endi)
Fructooligosacharides as a Potential Novel Source of Prebiotics”, Journal of Agricultural and Food
Chemistry, 2003, or Ales Lebeda et al.: “Biologick& a chemick4 variabilita maky a jakonu®, Chem. Listy 97,
pages 548-556, 2003. |

Conceptual Formulation

|
[0009] It is thus the aim of the invention on hand to create a nutll'itional supplement that combines the known
effect of silymarin with the newly discovered effect of yacon. |
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|
Summary of the Invention

[0010] The nutritional supplement on the basis of sntymann exhibits a new effectiveness in comparison with

the state of the art up until now; contributing to an lmproverﬂent of the quality of the diet with a positive effect

on the reduction of the risk of a disease of civilization, whereas the invention lies in the fact that the
nutritional supplement containe as active ingredients a mocture of 10 to 90 percent by weight of the
standardized flavonolignans fraction from the extract of blessed milk thistle (Cardui mariae extractum
siccum) and 90 to 10 percent by weight of galenically Iprepared dried yacon root bulb (Smallanthus
sonchifolius). |

[0011] Another design feature of the invention is the fact that the active ingredient components of the
nutritional supplement are mixed with an amount of up to 20 times the weight of a physiclogically harmiess
vehicle, if applicable, which contains a beneficial combination of 0.1 to 80 percent by weight of an inert filler
substance and 0.05 to 10 percent by weight of lubricants. ;

[0012] According to another design feature of the invention, the inert filler substance has been chosen from:

a substance group that contains microcrystalline cellulose and/or silicon oxide andfor potato starch and/or
cornstarch and/or modified starch, and the lubricants have been chosen from a substance group that
contains talcum and/or hydrated silicon oxide and/or stearic acid and/or calcium stearate.

{0013] The effectiveness of the nutritional supplemaent in the described composition manifests itself in the
fact that the combination of silymarin with yacon positively influences the prevention of chronic diseases of
civilization characterized by an atherogenic lipoprotein profile, liver steatosis, and a deteriorated anti-
oxidation status of the organism. Furthermore, the nutritional supplement also distinguishes itself with
evidenced prebiotic effectiveness, because yacon contains a type of sugar that supports the non-pathogenic
mtestlnal flora, which has a positive effect on the functioning of the intestinal systern.

implementation Example
Examples for the lmplementatlon of the invention

[0014] The possibilities of a concrete application for the invention are evident from the following examples:

Example 1 ':
[0015] The effectiveness of the selected composition of the nutritional supplement, i.e. the nutraceutical was
tested on a group of 44 volunteers, so-called probands, of the counseling center for metabolic issues of one
of the hospitals in the Olm0tz region, whereas the criterion for the inclusion in the study was the finding of a
metabolic syndrome, i.e. of evidenced hyperinsulinemia, hypertensson hypertriglyceridemia, and obesity.
The ethics committee of the respective hospital gave its oonsent to conduct the study. The probands were
divided into three groups:

1. PLACEBO: 15 probands, i.e. patients of this group were administered a daily dose of 3.2g of

microcrystalline cellulose P as a placebo, whereas one capsule contained 200mg of cellulose P.

2. SILYMARIN: 14 probands were administered a datly dose of 0.8g of silymarin, whereas one
capsule contained 134mg of silymarin.

3. SILYMARIN-YACON: 15 probands of this group were administered a daily dose of a combination
preparation of 0.8g of silymarin and 2.4g of yacon, whereas 1 capsule contained 50mg silymarin
and 150mg of galenically prepared yacon root bulb. "

[0016] The clinical study was conducted during the course of 2002, whereas the preparations were
administered to the probands for a time period of 80 days. éubsequently, the results of the study were
evaluated by means of the statlstlcal procedure of analysis of' \variance, the so-called ANOVA. The initial
results at the beginning of the 1 month of the course of the study and the final results at the end of the 3"
month of the course of the study, as well as their discrepancy, were statistically analyzed and compared with
the results from the placebos. The results are displayed in table‘I

{0017] The resulting effectiveness of the nutraceutical that only contained silymarin manifested itself in a
statistically significant reduction in the level of triglycerides. A statistically significant reduction in the level of
triglycerides and glucose in the blood of the patients was noted with the combination of yacon and silymarin.
No statistically significant negative effects whatsoever of both admlmstered nutraceuticals on the parameters
of the safety iab were detected.
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The effect of silymarin (SIL) + yacon (YAC) on triglyceridés (TAG), cholesterol, and glucose on probands
with a metabolic syndrome (average + S.D. *p < 0.05)

DE 10 2004 054 133 A1 2005.06.09

Table 1 ';

Parameter Group 1" Day 90" Day , | After 90 Days Trend Signif.
TAG SiL 216+ 1.10 1.88+0.69' -0.28 £ 0.93 i 0.028*
Mmol.I” Placebo 1.94 + (.89 2.78% 1.91 +0.84+ 1566
TAG SIL+JAK 2.24+0.97 1.92+0.78 ! -0.32+0.66 ” 0.017*
Mmol.i" Placebo 1.94+0.89 278+ 1.9 | +0.84 £ 1.56
Cholesterol SiL 6.49% 1.13 6.05+1.17 1 -0.44+1.01 -~ 0.927
Mmol.I" Placebo 6.56 253 6.17%1.21 | -039+£1.75
Cholesterol SIL+JAK 543+ 1.11 5.55+1.07 | +0.13%+ 1.01 s 0.327
Mmol.l” Placebo 6.56 £ 253 8.17+1.21 | -0.39+1.75
Glucose SiL+JAK 6.93+ 1.56 6.50%1.78 ‘| -043+0.83 - 0.041*
Mmol.i” SIL 6.79+ 1.99 7052263 || +0.26+0.90
1
I
Example 2 |

|

[0018] The hypolipidemic and anti-oxidation effects of yacon, silymarin, and the combination of these drugs
were studied on rats in two experimental models of diet-induced changes in the lipid metabolism and the
anti-oxidation status of the rats. Both diets contained 1% cholesterol and 10% of qualitatively different fat.
in order to induce liver steatosis with fibrosis and proatherogemc changaes in the lipoprotein profile, lard was
used, which is rich in saturated and mono-unsaturated fatty acids (lard fat diet = LFD), and in order to
sensitize the oxidation status of the rats, black currant oil was used, which is rich in poly-unsaturated fatty
acids (black currant oil diet = BCOD). Yacon and silymarin were administered for 3 weeks as a component
of these diets at a concentration of 0.1, 0.5, and 1.0%. For the drug combination, dietary concentrations of
1% yacon (micronized dust from dried root bulbs) and 0.33% suymann werea chasen,

I
[6019] The combination of 1% yacon and 0.33% sitymarin (figure 1) led to a reduction of VLDL cholesterol
and prevented an increase in plasma and VLDL triglycerides. .In the liver, the effect of the drug combination
manifested itself in the reduction of the cholesterol level and TAG in the case of the fatty diet (LFD). The
oxidation parameters were only insignificantly influenced by the drug combination in the case of the fatty'
diet, however, in the case of the diet with poly-unsaturated fatty acids (BCOD), the level of blood GSH
increased after administration of the drug combination. . These results hint towards a potential
hypotriglyceridemic and VL.DL-reducing effect of the yacon root bulb. Furthermore, in the combination of
yacon with silymarin, which mostly has a positive effect on cholestero! parameters and GSH, a reduction of
lipids in the liver and an increase of GSH in the blood were also achieved. Therefore, the combination of
yacon and silymarin proves to be promising in terms of a posmve effect on and the prevention of diseases of

civilization, which are characterized by an atherogenic llpoprotem profile, liver steatosis, and a deterioration
of the anti-oxidation status of the organism. i
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Figure 1 .
The effect of a mixture of yacon + silymarin on the profile of lipoproteins and liver lipids in rats
{Average + S.E., n= 6, *p < 0.05).

Cholaestero! Liver | Liver

3.0y mmolt’  pmotg’ , R pmokg” r..ﬂ‘...'
' ' m

Ourp
1% yacon.

" W1% yacon
+0,33%
sllymarin

Plasma-C VLDL~C LDL.c HDL-C Plasma-TAG VLDL-TAG

Example 3

{0020} As an optimal medication form that complies with the ';requirements for stability and homogeneity, a
300mg gelatin capsule with the following composition, for example, was chosen after clinical trial:

¢ ground dried yacon root bulbs 150mg ';
& micronized silymarin complex 70mg |
o silicon stearate émg |
s cornstarch 37mg

¢  microcrystalline cellulose 37mg |

Industrial usability

[0021] The nutritional supplement on the basis of silymarin ca'.n be used for the prevention of diseases of
civilization, such as diabetas mellitus and hyperlipidemia; potentially as a preventative nutritional supplement
that has a positive effect on the overall status of the human organism.

Patent Claims

1. Nutritional supplement on the basis of silymarin that contnbutes to an improvement in the quahty
of the diet with a positive effect on the reduction of the risk of diseases of civilization, and that is
characterized by the fact that it contains as active ingredients a mixture of 10 to 90 percent by weight of the
standardized flavonolignans fraction from the extract of blessed milk thistle (Cardui mariae extractum

siccum) and 90 to 10 percent by weight of galenically prepared dried yacon root bulb (Smallanthus
sonchifolius).

2. Nutritional supplement according to claim 1, charactérlzed by the fact that its active ingredients
are mixed with an amount of up to 20 times the weight of a physidlogically harmless vehicle, if applicable.

3. Nutritional supplement according to claim 2, charac(enzed by the fact that the physiologically
harmless vehicle contains 0.1 to 80 percent by weight of an mert filler substance and 0.05 to 10 percent by
weight of lubricants.

4. Nutritional supplement according to claim 3, charéctenzed by the fact that the inert filler
substance has been chosen from a substance group that eontams microcrystalline cellulose and/or silicon
oxide and/or potato starch and/or cornstarch and/or modified starch

5. Nutritional supplement according to claim 3, characteﬁzed by the fact that the lubricants were
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|

chosen from a substance group that contains talcum and/or hydrated silicon oxide and/or stearic acid and/or
calcium stearate:

|
There is no page of drawingls in the following
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|
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