1 Compositions comprising phytoestrogens selective for estrogen beta receptor and dietary fibres
FIELD OF INVENTION 5 The present invention relates to compositions comprising one or more
phytoestrogens in association with dietary fibres, insoluble and resistant to enzymatic_digestion, and to
the use of sa%oc%)ﬁ?ﬂggﬁ%ns for the prophylactic and/or therapeutic treatr’rli)gngo}; (e SHha mucosa and
in particular of adenopolyposis coil, and of their progression to colorectal carcinoma. 10
BACKGROUND OF THE INVENTION Adenocarcinoma, or colorectal carcinoma (CRC), is the third
cause of death in the world. CRC pathogenesis includes polyps formation onto the intestinal mucosa,
considered pre-cancerous lesions. When diagnosed by colonoscopy, the intestinal polyps are usually
endoscopically feomivesitinne cpuippeingraythesiceaenmeeleativa foisestongrh 1@185 % per year.
Among recurrenicpeptBp ahd@iecHyamesadvanced adenoma, characterised by a diameter > 1 cm and
histologically virITEﬁPTEE ﬁﬁgﬂﬁ&ﬁf one advanced adenoma, or the presence of two new formations
after polypectomy; hidépe Iy Trom their histological characteristics, characterise the population
with the highiest Tisk ofrelarnlopivrenioC RGNSy elistetarietitibnG eretivinglterations durrey

CO|0fef_3ta|‘tum0f HﬁM@é@B@&@t- HEé&é_o%%ﬁ%ni”Wh%ﬁa@%ﬁﬁwwaﬂs@m@a‘aﬁqeP@é@?éﬁ’tu%()OWDOSiS
(FAP) is causedpb a germinal mutation of the APC (Adenomatous Polyposis Coll umour suppressor
o RS0 B SARS

gene. FAP is ch&} BPIRE aBVRISHATEEST LlaPgl rnNBer iRl ottt ) of
adenomas in therstton thgrapedic thisagdnetit stibsitesiifaloumyagsainaiatiom ofpdrc2Bturabrigenic

proct:esils 3nd c;@@@ﬁ&&@h@é@%@}%@@ﬂm& B%aﬁ'glggﬁgkwm&fis%m@aﬁmg.or tutmc:riger;esis rtr)ay be
controlled, so ressi yar e-differentiation and neoplastic transformation.
The primarbogoﬁgém%%ﬁo&ﬁ&gé%ﬂ e d&gthe monitoring of adenomas and their progression to
advanced formsfgiedaea CRE N edeilivadiel ceivimosca (idRsexdetheghitiecelinical deatidadfer

chemopreventivgjpieruRationgssiseRRt gy égi&@&mﬂsws%%erﬁﬁaﬁaﬁeueé&,qenoma& is
certainly high, but st,l(IJ unmet. C cloo>§g nase-2 (COX-2) inhibjtjon by celecoxib and rofecoxib,

although effectiV@M RIS RIEEA" SR IO AP ST RIROSE AP RR PRSEERRY <R 'BEER2! Lance P.

Chemopreventigolpicatenastal candessmmalipregressibafter polgpacyty gbe Gastreactaedtogy 2008,

134: 341-343). A highpt GRS 5% iRk YesrNARRIGS réfidariesbices HeierRes inJemplasoad ndergoing
hormone replacement therapgagH ,T% support the h% othesis that estrogens Ela?a rotective role in

colon tumorigenfdBrIRas <RIBS RIIR %rﬂﬁ@o#&@% bt ofRePOREIRRAGTVVEHEMR in the

intestinal mucosagiemesthbeneitad tnese ceiehevidertihopriseneg dssion®f theredienoaits in a young
woman, aﬁeCte%Q@%&E’m@WﬁB@é&%&ﬁ%%WL%I?%@BYO EAQREARRINR P YRPSES LY (friardiello F,

Hylind L, Trimbath J et al Oral ContraceEti,ves and Polyp Regression in Familial Adenomatous

Polyposis. GastROBHRIYoYI M BE0IgB8s1 §5% Aty e AL HEEIGY M9t LofighabIG§ & Studies
conducted #h pedtramiemspiuizg cotmeie bhdergding gstrerhigetirmédhatrapyLadfgh incidence of
breast cancer ang, cariyAsE WA RGNS BNEREGAPPREDEC AISTEHHING HhRA8H%LS

termination of the stt&i:y to safeguard the health of the enrolled patients (Writing Group_for the
t

Women's Healtifitffiive (RIESRGRIGHS FISkO%HR SetibntiBrUstrigREits S0'Gedilin'healthy
postmenopausativecmieris A MALRO @2y 2188 e 1 0833 prgestrogeerrrduepiters éxigtansemdSpais: alpha

(ERa) and beta g dillsreily 2 loaliseeandkaypiarsein the wadausrmiomisrbipicrs. ERa s

mainly localised in breasts, cardiovascular system, bones, urogenital and central nervous system,
whereas ERp id¥gIeRUE PR oA, §a0ah P eI aaenassiedicaly e witiraatymteierstem and,
predominantly, iprd:h_&)iimtgsmma;(miﬁ@eaeuiadeﬁeSUogsnma, nsm ﬁm}@mﬂ:w Iﬁlgan:p‘cfgnebeiﬂh receptors,
that performs a EH\HHFSré@t}’%é‘-ﬁ‘i‘f\’é%%a%rpr&iﬁf'ﬁ%%ﬁés‘%@?r&r&%ﬁ'ﬂ%ﬂ%‘}?'%@B%%Wb%%?%‘?e of ER 13

(Koehler KF at al. Reflections on the discovery and significance of Estrogen Receptor p. Endocr Rev

2005, 26: 465-41) CHRAROSEPRIASHIGEREGSIBE EPPBtOINthef 30608 TRE AGHBEIRIRAES YRR reduced
CR_C incidence eduid dberfetone deaemot}me.(_:iﬁcadigﬁﬂmmd@l&mﬁ_éen;ﬁw&zbmerﬁﬂgl'h@_inmjh@ment of ER
13in the a%”0W@é&’%r%@%ﬁiﬁe@@ﬁﬁ%ﬁ%tb?x%%ﬂb%,ﬂ%a%gdah}é ISreANCeS REDSRRSION, Yith respect to

normal intestinal mucosa, in polypectomized patients already in pre-cancerous stage (Di Leo A et al.
ER-16 expressiGRiA9ar§eH6 I%’(ﬁ’@ﬁﬁﬁ%&iﬁ?ﬁ?&%&ﬂ%ﬁn%léﬂ‘dﬁiﬁ% GEHRAIBRFERrer Dis 2008,
C40: 260-266). Kigriizanitybitidr Byechietoibreladesittxa) Hteagedifyaliieradicranth@aprogressive
cell de-differentiation, demonstrating that ERI3 silencing is involved in tumour progression. The
colorectal pre-cancerous 5 lesions hence are early warnings of CRC development in a relevant part of
the population. The dramatic decline of ER B is also observed in the more advanced stages of the
neoplastic transformation (Konstantinopoulos PA at at Oestrogen receptor beta (ER16) is abundantly
expressed in normal colonic mucosa, but declines in colon adenocarcinoma paralleling the tumor's
dedifferentiation. Eur J 10Cancer 2003, 39: 1251-1258). Experimental studies conducted on C57BL/6J
- 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 at at Reciprocal expression 15 of ERct and ER,8 is associated

with estrogen-mediated modulation of intestinal tumorigenesis. Cancer Res 2001, 61: 2547-2551),
1eina female trancaenice mice demoncetrated that intectinal adennomac ennntananiichy develon aftar



20intestinal 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
gene, both in FABAE %%;oradic form. 25 These dangerous substances arlécr%Erlr)ﬁg?ﬁfoﬁ%gmé%ted 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 rieh in fibres, believed exerting a shielding effect on

the intestinal mucgsa or adsorbjng. potentially genotoxic xengpbiotics, is considered 30 useful in CRC
revention (RoL A S AP PR R ST PR s DGR LS e
Gastroenterol 2005000T!2ATRYETOS)Md PArIVess thig linitaneyidenoe S atisuritestlirgcyd& not always

convincing. Thissaftesydenends 4 on the poor quality of the various experimental protocols, where the

expected effects are not welghed against the total fibre djetary intake, comprised of_solyble and
insoluble fibres. THEAYEre I SRRAREAECEAEE (6He AR to HEHEoFS KABRCamount of a

fibre qualifiedl forigestrigu Feroegreeapi assioshitytaardpd Hidbristippowitinétshynethasisodigt and gelling
properties in thedstfeginabliienraEr1aEael¥ MERA bRRESYSLSY. Mertionae: feaiires (i-e.
structure, degree of soéut%g and di eSthI{Ity s osﬂg an taell,lntg ﬁ%{o ertles% he%wg/ gfect the
properties of theCﬂB?S?ag fi 8&) Yglora al efrecteon tHe'iftds rl%hr%l%ﬂ %y' 6 %ex
organisms (Jone¥eIRtiee m@idtavidesiks encthémegiessioplidafioratenoOdibér fapeling) \wordatonsumption:
asummary of bR G s rslutn ol S S e 12 200
ashingto . Nutr Re , 64: 31- ccording to the
Inventors, t?wbe th@%‘éﬁ?ﬁ% sy BBQ’P%@?W ?géé\:\éfﬁle%gﬁ%eﬂ?ge g%(ﬁ{g 8@8 TEETUY as selective
agonists to the estrbgiiak ctyrorheterimvoigt s thEgniogrpssitrppf R9ZddR8IORPGEROI0 colorectal

cancer, significantrersing the mystesmisaBrpsoRplisuchRaarsAR thysiawpagherr
pharmacological action ono the intestinal mucosa. Composﬁﬁé}}s ,foc%ggl administration comprising an
§ {BEEREHMN

association of at'{RBEN WX 8N, RGBS ERs LUf IRERY a PEREDIA B ta (ER(3), or
more phytoestrogighswritlpthecalsoveqoidpesidevantaasohliskndietaityfibregyiriegfitireseasistant to

enzymatic qiesiigniihidn Beninaldpe, Ry BREHE¢ AepddnHedmeicahbifidef inatmyseful for
prevention or treatment of the adenogolégg?s!s coli condition and its progression to colorectal cancer.
]

ogr
25Therefore, in &4 e@bé&e it {64 BB F}h@’ﬁ?g‘é‘%r{f’Yﬁ?gﬂﬁ@ﬁscdﬁ%ﬁ‘ésﬁ(b%s()%%ﬁ’iﬁﬁg at least
one phytoestrogestrogen mixsuregégiimtobsaitygrsivelachvein/agoneaststMAc2688 02ftéh $8éeptor-beta
(ER[3), and at leggyone insoluble and indigestible fibre or mixtures thereof selected from the group

consisting of non-starch polysaccharides. 30Yet, it is a further object of the invention the use of such

compositions or&fy S FFSROE &7 {He TopiCal WastAbRR o RY) LRI HcicBadidREE M harticular 5
the treatmezit oflackiisepalypesisesicdintitonsoandrantiiessiEntio EBA seirzprydoesised to

colorectal cance, fredsikhisadbuapRacent oL e deiailes desedtian ahibs.ioyaarien reported

hereafter, in the presence of pre-cancer lesions of the colon characterised by 5 mutations of the ARC
tumour suppres&BIE8BRnE IS pBITERSEP AR REAT e 133 MG pBIERTGh S PSS GiiRinittrfifon can be
profitably used tonredoestsiemumntéepraddmioknie of helyps=ineg. td7preveadith éasprogredsien toward the

neoplastic transmﬁngg@eﬁ\;gq}é%iﬁ(g ?BPiB(ﬂW%Q&Q%?H%i%erforms a proliferative activity in
25 presence of ERa and anti-proliferative in presence of ERB (Koehler KF et al.
Reflections on the discovery and significance of Estrogen Receptor B. Endocr Rev
2005, 26: 465-478). The beneficial effects observed in the above mentioned
studies on the reduced CRC incidence could therefore depend specifically from
the Erp activation.
30 The involvement of ERp in the adenomatous polyposis and CRC is demonstrated
by its reduced expression, with respect to normal intestinal mucosa, in
polypectomized patients already in pre-cancerous stage (Di Leo A et al. ER-8



The compositions for oral administration object of the present invention can be 10 profitably used to
restore ER P expression onto the colon mucosa, otherwise deficient or silenced when intestinal
adenomas occur, and to restore a ratio of expression between the estrogen receptor beta and alpha in
favour of the‘é]ﬁ)tiz-?i%]rﬁ%%ive activity. Moreover, the association from at IePﬁ/BF@?gWFg&trogen,
selective for the 15 estrogen receptor-beta, and at least one insoluble dietary fibre forming the
compositions for oral administration object of the present invention represents a preferential delivery

system for the ER f3 selective phytoestrogen to the colon, where the adenopolyposis is preferentially
located, with an @fﬁfl'éﬁ‘ﬂ?é’n%f‘{;ﬁg g&‘ﬁﬁ@%@?ﬁg@ﬁo YRB'AAIMAT 1HRIRBsE %@eﬁﬁ% ﬁ%nocytes.

The oral 20 compsiticis Gt GHthe4fi@8éhL irfignificantye fFRPefoxd ctisafectaidseffdibtivan delivery
system for the tqpiraldeRaiPREI RGBS SHBA-GMROSa) i CARILIARSSH, igh itk iR g slevelopment

of adenomas ang %helr, %régg‘ressmn to adenocarcinoma, thereforz useful in the treatment of subjects

affected by ade 8df, VRFARiN HE S0 PIORIRRIME, FoE ARIGe2oRERGRRERIRYSS screening
and after polypetisiomg, herme wentadmnty dearsiopmmen CBCadvasicpoh ameinomabs eandl parprefvidrt their

potential neoplag%ﬁ&r%ﬁ%m%a{e QLERRCAF HRYMS RS LEEIWEAR FUORRFALERAGSII(CRS).
BRIEF DESCRIPTION OF THE FIGURES Figure 1. The fés%ge shows the genic expression

(Messenger RNABSENAG 360G PR pIareIn AWEAIeRAdas a6 e O ks of
expression of ERfreptd BR&NMERA asecabxprsdiydexproptied| idensityalmtganicomypasisonulith the
optical density upisAbEanIIBHVEid A SN AL BN FRIHFIUF! REaieine fitunogifled in the
experimental conditions of the present study. The results show: a significant increase of ERP mRNA in
the sinmariWZO&B’fﬁﬁr &%%ﬂiﬁéé‘ﬂ%ﬁﬁh respect to the control group fed standard diet; an
unexpecteql si_gnﬁmﬁntmﬁmbawiesé th@mmmmme@mmethetmegmie filice, I'tgain_ a!one (p=
0.04); a Ssignificagtncreasaiah BRI hRiALPYRIeS the cesepgsiion ipsBRdhy dasgssgciation

lignin+silymarin (p=0.04). Figure 2. The figure shows the ratio between the mRNAs of estrogen

receptor alpha aH@BERCiIHARe RN BHERERD NMinthenReLAIRFISHBEFOSRINRR dhe S80I of animals
subcutaneo_usly msjmmmﬂsemmﬁm(mwmmm mmmmlym Mml%%mERa), the
results confiym the seieCiitERISHy %@H}ig‘?écﬁ%@’ Q&%Bgfemﬁé%%&oHE&&%%lﬁﬁdon@@r}m“d-

Moreover, the results demonstrate that the association of silymarin (even at low doses) with the
insoluble fibre ligHRCRPIENR SABFRIHET 28iVe fi ety e iSins deQ1BlF SERSEENIMIBIFHossesses a
proliferative acti\daj_ncﬁasi_mweshﬁeim@umait_mo{)masewemiemuealiddxetwegﬁdhevﬁﬁeﬂtmgen receptors
in favour of the aLRLINRRIM AR, Bigvie BelliB i sipue etatiaoRtarmndtiglcve! of

estrogen receptor alpha and beta protein% in the intestine of APC Mini* mice, as detected by Western
Blotting. With red(¥%¢e38 the cHRBRSIHFELAIBHRIRNANRS el YithasiradipbicaHRRPShA | 88 ¢t the ER P
protein veris thietésReapadesionmsasobserved in animals fed 20 different diets, this increase being higher

in the group subgageoushelie ARl AP eaiAdink BB INMaT ELfEAaaPi B dacyignin fed

group; in the gro_u%ée_d the composition containing lignin + silymarin, even at low doses. Figure 4.
Figure 4A compdPESHERp/EREDnARNA AARITH RALCSHREY iARISEREOf il P 0TS arflin R
Minsgroups, fed idiffethesit dietss Sity rmarapigaHe)idignen(ltha) ikacesiymadriactiigiom (& lbotHG) restored

ERISIERa MRNAIde e eusRarRin B T oAty seosss R mpraishaaisginoreaced i

all the dietary managed groups Flga when compared to controls. Frlgure . EL assay (A-C)
and cleavedtaspasee I peeeISy 5} agisnsemertt v pralupsnRiae 4bNitharfisdncadepiorfatEs and

adenomatous méwosal frotheARE B Minitaabral :fleditbetistadidestotich (Contud) of tifferent diets
(SIL, LIG, S'“"l)?dé@rggéﬁ@ﬁg?f?ﬁé"% é/vild type (WT) mice fed the standard diet. In
d . .

non-adenomatou cosa, silymarin, lignin, and the combination of the two restored apoptosis to
For this reason, a diet rich in fibres, believed exerting a shielding effect on the

intestinal mucosa or adsorbing potentially genotoxic xenobiotics, is considered
30 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 always convincing. This often depends



7 levels comparable with the healthy mucosa from WT mice. In adenomatous mucosa, only the
association of silymarin and lignin restored apoptosis to values comparable with healthy mucosa from
WT mice. Whereas CC-3 markedly decreased in the APC Min' + mice fed the standard diet, a
strikingly incrédsP WAL B bserved in the dietary managed groups. DETAIPERBEEERETION
According to the state of the art described above, and considering the side effects potentially
experienced with non selective agonists of estrogen feceptors, the oral compositions object of the
present invention comprise at least one phytoestrogen 10 selectively agonist to estrogen receptor beta
(ERT3), or mixturds BEsHEA fAG%stfoEn¥adensh SRl BeaaliBR 9sa!th AT s KEORAH clear safety
and effectivenessfipaddilereFant theighagp ageimdtttie poes dibtermietztip imtthe, prefemeedpdfytolesteogens are
selected from the grqup,caasisting #fdavaignans,naneyalMaari (SlybiRiHs b lginin,

silydianin, silychristin, the isoflavone genistein, the flavonoid resveratrol, coumestro| and mixtures

thereof. The phy?éé’sh%%h TP SE & ByEnSHRY AR G Bsusd htkEGr S BT & TpreLBtY Pt
composition Hothligettieiitpusifledsform aindoaiypdantgeXinggirddentep he fbeainiestinel pytoe sirogen is
siymarin, as such g6s gk YSHE XiRctelDGARRIP RLEFLONe DelpadpMilTbistp extact

consisting of a 20mixture of flavolignans silymarin, silybinin, iso-silybinin, silydianin and silychristin. It is
known that siIym%%‘i?"éiyst%’i‘fha‘#@&%&?'h‘ﬁxtm%%?‘ﬂé\ﬂﬂ?b@&H%xﬂ’&&f‘éﬁeﬁbrﬂ%ﬁw THI&ER Hsits, widely
used in_ ftraditionaplropedieé;rm‘ @H&pa,tapm@btaritsmmSQEaESfmdsmmmqbpﬁnﬁI@Wsﬁﬁﬁgw and N
tolerabilly, as wey gSRRSUIERCHIE AR 7S SPICHBER Eraenalsiulbop ARk Isegant actit

on Era, have 25 been described (Seidlova-Wuttke D et al. Silymarin is a selective estrogen receptor fi
(ER/3) agonist afilPhdPEe4hd i CRRIETRIRe tetapRgsis ¥t the fRIsHIAIRRGJ-6F arfiRitrSgenic
effects in the utemusiloteoMariectomrize oy oeishapSieneid-Biacerim/binirgioh 2003 Na6: Ra19-188).
"Silymarin® is thezggg,qg)p@ _§§)c_)mination used for a plant extract containing a 30 mixture of
flavoiignans: silymarinésélg inin, iso-silybinin, silydianin and silychristin in variable concentrations and

ratios. In the con%g‘gm Qﬁeﬂf%fw H@Q&Ht invention, "Silymarin" means the mixture of
flavc_)lignans conmmin@wﬁw@ eb(érme:hmrbli.ﬂﬁ}@i_}t‘emp&aﬁbafm ﬁ@fwmtdgnm_annaﬂan&m@ rati_os, with
particular referenga o a Mill T histle %@éﬁé%%ﬂ‘a%%ﬁ%lg%'&% BE%&R??&%@SHES&%&@B} marin

content higher than /0% and a silybinin MB content higher than 3 general, additiona
components to afld/BF sBRSHESRR 05 IiRadASAAPRYEEHHISitiBMS EpRctaNtse 13BrEsaRtYnvention are
other phytoestrogensingroviel eslyshahiheybacepselechive fioh ERjehandmdthtraantiresinageieiactivity, that

is not inducing a;ﬁi@ﬁﬁé%%@b?ﬁ&'Héﬁéﬁi\sﬂta‘%ﬂgi%&é}i §ﬁH8§o§E‘t are classical’ targets for the estrogens,

such the above mentioned p d}/toestrogen.sz In similar concentrations as that of silymarin. The other
essential compof@MPIFHiRIE R pISHi BRI RIP R PR ERTIENBE RN oPERRCES et IBFEINABR is an
insoluble arxd indiggstibiegee, resistave iozepnisnad cdigeritoRicdpeogasitoifEginatrackdibre. The

insoluble fibre ¢ geg{%%%% IQ@ QH&”&%%@rHE)cg)réﬁ%sc,oﬁ/g%&%’ég&%&%&ﬂg‘?&ﬁ% Hg?é@'ded that in

the compositions the ins Ibre content is between re is selected from plant

fibres with a non &E&ERtJBIPEZEEREF GO PRIRN NP AMRHG2L 4756 S8 ra’eh B st dBIY Bbres
selected in the greeticaphsisingoofspayhhenyipeopainldliganrsatediies aadedpalgeoignia), cellulose,
inulin and long C@%i{%l%ﬁﬂg Ep%%g%fo%rg&grgggiEgll‘%preference is given to the lignin. The

|

insoluble fibre can beg%res_ent as a purified component as well as a constituent of an extract. In the
later case, te allGEIEn oo thS5RASTE il e cehiask YPré¥eRfesent invention compositions

comprising at least one phytoestrogen or a mixture of phytoestrogens selectively
agonists to the estrogen receptor-beta (ERB), and at least one insoluble and
indigestible fibre or mixtures thereof selected from the group consisting of non-
starch polysaccharides.

30 Yei, it is a further object of the invention the use of such compositions orally
administered for the topical treatment of the intestinal mucosa, and in particular



20 as a mixture and associated with other nutritional substances. In particular, the fibres can be used
for the compositions of the invention as follows: in the case of Bonin, as such in the polydisperse form
or as wheat Q‘; : j)g m gpse of cellulose, as such or as a soy extract; in tp o ig}glej , long chain
R 009/ o 819@?2?) 10

inulin is preferglr)%e, Wlt%a polymerisation degree of 10-65 and an average chain length 0?25, as such
250r as artichoke extract, chicory extract or Dandelion root powder. The fibres present in the oral
compositions object of the present invention are any\ﬁlay to be considered add-ons to the diet, but
independent f“’?ﬂg} ‘Ee‘?%aérﬂ'et %Qrﬁ’égcif“%%% s 883'9889&'05‘% af%?%de'“ﬁé\?em%g”bﬁeﬂ%%?ﬁ?ha"e
shown unexpected biological 30 properties; since said compositions, characterized substantially by the

association fronPERJERRSIBE pHoteRiatieRISE!-selectively agonist to estrogen receptor beta (ERf3), or

mixtures thereofsand\at Isaséane sigtaaninepiuble Jba selrelepitpnoAMENBRBNSEsRddR eiveci at

the EPO on Decth %009,1%0:40. Pagee JTO of 21 9 fibres havipq a no -staF\ch {)Ixsaé:%haridic nature
. eféa er, In %é{aresen [o) Pre—ca er, lesions of the colon C arafge ﬁe %

or mixtures thereo , pI’O\/ed to Ve a synerg stic effect on the parameters used for thé'ne essary

experimenta valitddbenafahéie dBfulivssaun setetserdidetinginadlablerfibre fFepamtisuld€ignin)

proved to be actinipbSitiHniaHdiRg dthih PE66RI CAXBECSRIRLBY HRACE WokidAda@akr and proved

to be synergic with the rr%toe;strq en sil n%arin in sitgr“ficantgl keepingt und%r ontrol argmeters that
nd v l? O pOoIyps anﬁ .é)reven their pr SF%SSO oward ihe ?'80 aISIC

are markers of the proliferation ant neoplastic’ progression, stch as for example thé Volume and

degree of dyspld&siasitratsiannietbois pblo sradaeldiiepiasiilar synergistic unexpected effects between

phytoestrogens @Rd &oniiasonavieoeen s@amisratioar ssievast bielpeisahPriamaiersasueh as the

restorationrl(r)]d‘ a proﬁ%ﬁptotic activit an t cienomatous mucosa a?dne%%n more Wt%?%tingly on the
non-adenomatofi& 0353?,’?8 1S cgfﬁp RIS I HT0s8BBseved Sh Hear y’in?ésetlnaﬁ mucosa. The
unbalanced prolifefigitoh/epsiossid ratieroiestieal eaahemasnasdendnattusasiwstipdpituebsa of APC
Mini mice fed 15:ifpcstarauhalist 170 exrEmeBiabmodelyvalidaiemhioinssess RAtthihant-
pathobiological merﬁf]anﬁsms as well as the efficacy of pharmaceutical and/or nutraceutical
interventions of REM&HR" “%%%ﬂvllgrevance - can explain the clinically documented recurrence of polyps
in patients enterb@ryecréeninssecoiditsdupy @loferh obecabgesstiousriossipelyp detebtion and

polypectomy; angkfegardescastabatinarased iakiObkeR (nRRUSIORIBRIN 2t PrRBFRSSIARe The results

obtained above mentior.][ed i summary Wid&%sup{g}ort th? %nvisageq use otf the comgotsitions object of
the present inveﬁ%@ﬁ??ﬁ'ﬁ%srt QLI iR THAM tfg,nh ¥e5hS'o ﬁoprﬁwﬁ%a{ﬂ\é?%'%r%e o8ition for oral
administration aptefeiangab dabviyenitencder itk deRh e elrpiissihytoe shiogestrisgérereetoptor beta

directly on the 2§ jaiestinalaeion puais s UrBrersaRifr isRerIvanPessafidsbiiest hecause of the
presence of pre-cancerous Iesionéli\n tp}f colop mucosa, duye t agnutatiPn ofy&?e C tumoral
)i oo

suppressor, sucﬁoégn{?@??gsmﬁlgf’( ’Eﬁo(gHFé’%ad ,gﬂ pi T HY it i t Qeor%rla ompositions
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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)
25 and silymarintlignin (SIL+LIG) restored ERB/ERa 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.
Figure 5. TUNEL assay (A-C) and cleaved caspase-3 (CC-3) (D) assessment of
pro-apoptotic acivity in non adenomatous and adenomatous mucosa from APC
30 Min™ animals fed the standard diet (Control) or different diets (SIL, LIG, SIL+LIG),
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



5 represent the weight percentages of the respective components relative to the final product. The
following examples further describe and demonstrate embodiments within the scope of the present
invention. The eé&rg%%sggre giyen solely for the_ purpose of iIIustratior_ls, ap&%gz&% Oi&té-:-gded .to limit
the scope of 2 présent invention, because variations of the present invention are possﬁble without
10departing from the spirit and scope of the invention. Solid formulations Example 1: Effervescent
powder ComponentQuantity % Milk Thistle Dry Extratt 70% HPLC silymann2.00 i Corresponding to

silymarin 1.40 L‘gnipSZ%.an Mrat dex& inﬂs,%oh%ol' SodiumS%it%at% , Imﬁgéaﬁgiua@e%t%aatte ISO.50 1Citric
Acid1.00 1Silicon Dioxid8'P8' ?LlyYavourlng f_HH Tg"g(amp?e 2. Effervescent powder ejomponent
Quantity % Milk MHisse. DRJYERE RISPOR¢IP Gilsiyararand . bgnin restored apoptosis to values

comparable with healthy mucosa from WT mice. Whereas CC-3 markedly
decreased in the APC Min™ mice fed the standard diet, a strikingly increase was
5 observed in the dietary managed groups.
" DETAILED DESCRIPTION
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 object of the present invention comprise at least one phytoestrogen
10  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 invention, the preferred phytoestrogens are
selected from the group consisting of flavolignans, namely silymarin, silybinin, iso-
15  silybinin, silydianin, silychristin, the isoflavone 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 silymarin, as such or as a Milk
Thistle extract, the most preferred one being the Milk Thistle extract consisting of a
20  mixture of flavolignans silymarin, silybinin, iso-silybinin, silydianin and silychristin.
It is known that silymarin, a standardized mixture of flavolignans extracted from
Milk Thistle fruits, widely used in traditional medicine as hepatoprotectant,
possesses a documented profile of safety and tolerability, as well as properties of
the same as selective ERB agonist, without any relevant activity on Era, have
25 been described (Seidlova-Wuttke D et al. Silymarin is a selective estrogen
receptor B (ERB) agonist and has estrogenic effect in the metaphysis of the femur
but no or antiestrogenic effects in the uterus of ovariectomized (ovx) rats. J Steroid
Biochem Mol Biol 2003, 86: 179-188).
“Silymarin” is the common denomination used for a plant extract containing a
30 mixture of flavolignans: silymarin, silybinin, iso-silybinin, silydianin and silychristin
in variable 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 particular reference to 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 silymarin in the compositions object of the
present invention are other phytoestrogens, 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 classical targets for the estrogens, such the
above mentioned phytoestrogens, in similar concentrations as that of sitymarin.
The other essential component of the compositions for oral administration of the
present invention is an insoluble and indigestible, i.e. resistant to enzymatic
digestion in the gastrointestinal tract, fibre. The insoluble fibre can be present in a
purified form or as component of a natural exract, provided that in the
compositions the insoluble fibre content is between 1% and 30%. 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
polyphenylpropancid lignin (hereafter called also lignin), cellulose, inulin and long
chain inulin and mixtures thereof. Particular preference is given to the lighin. 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
as a mixture and associated with other nutritional substances. In particular, the -
fibres can be used for the compositions 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, long chain inulin is preferable,
with & 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 1o the diet, but independent from the total
dietary fibre intake.

The compositions according fo the inventions have shown unexpected biological
properties, since said compositions, characterized substantially by the association
from at least one phytoestrogen, selectively agonist to estrogen recepltor beta
(ERP), or mixtures thereof and at least one dietary insoluble fibre selected from
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fibres having a non-starch polysaccharidic nature or mixtures thereof, proved io
have a synergistic effect on the parameters used for the necessary experimental
validation of their usefulness.
In fact, the dietary insoluble fibre (in particular lignin) proved to be active in
5 maintaining ERP proteic expression, evidence unknown to date, and proved to be
synergic with the phytoestrogen silymarin in significantly keeping under control
parameters that are markers of the proliferation 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
10 fibres have been seen in other relevant biological parameters, such as the
restoration of a pro-apoptotic activity on the adenomatous 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 intestinal mucosa of APC Min™* mice fed
15 the standard diet — an experimental model validated to assess both the
pathobiological mechanisms as well as the efficacy of pharmaceutical and/or
nutraceutical interventions of human clinical relevance — can explain the clinically
documented recurrence of polyps in patients entered the screening colonoscopy
program, because of previous polyp detection and polypectomy, and regarded as
20 atincreased risk of CRC development and progression.
The results obtained above mentioned in summary widely support the envisaged
use of the compositions object of the present 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
25 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 according to the present invention could be a
30 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 fibres contained in the compositions
according to the present invention, and particularly lignin, act as a shield in the
upper gastrointestinal tract, where phytoestrogens are otherwise preferentially
absorbed. Moreover, this shielding effect allows a prolonged contact of the
5 phytoestrogens comprised in the compositions 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 polyps and their
volume, the compositions according to the invention, and particularly the
10 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 the highest effective dose.
Compositions according to the invention can therefore usefully be employed,
either as pharmaceutical products or nutraceuticals, in the treatment of patients
15 affected by colon adenomas, diagnosed through colonoscopic examination, with
the aim of reducing polyp number and volume, of preventing their progression to
advanced adenomas and, possibly, to adenocarcinoma. Compositions according
to the invention can also be employed to prevent or reduce the development of
new polyps and to prevent their progression to an advanced form, and possibly to
20 adenocarcinoma, in polypectomised patients currently recruited to screening
colonoscopy program, in the period between scheduled screening colonoscop'ies.
The compositions for oral administration of the present invention can be in both
liquid and solid form. Independently from the type of phyloestrogens used and
from the form thereof (i.e in purified form or as extract), in said compositions the
25 phytoestrogens and the mixtures thereof are comprised from 0.1% to 10% by
weight, more preferably from 0.5% to 5%, and 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 silymarin, independently from the
30  exiract thereof used. ,
In the case of use of genistein as phytoestrogen, the solid and liquid compositions

of the present invention preferably comprise from 0.1% to 10% by weight, more



0.10 Flavouring 1.00 Example 6: Effervescent powder Component Quantity % AlfaAlfa Dry Extract
10% HPLC coumestrol 7.00 Corresponding to coumestrol 0.70 Wheat Bran 30.00 Maltodextrins 55.90

Sodium Citrate 4.50 Potassium Citrate 0.50 Citric Acid 1.00 Silicon Dioxide 0.10 Flavouring 1.00
Example 7: WS HdpEible powder PCT/EP2009/052038

11

preferably from 0.5% to 5%, and most preferably from 1% to 2% of genistein,

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
5 most preferably from 1% to 2% of coumestrol, 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 phytoestrogens, independently from the

10  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 preferaybly
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).

15 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, effervescent powder or

20 chewable tablets. The powder forms can in turn be multi-dose (bottles, canisters,
jars) and single dose (sachets) packages. The liquid forms can be in form of
syrups, solutions, suspensions or aqueous dispersions. In such formulations, the
compositions can additionally comprise acceptable pharmaceutical or food grade
excipients, diluents, preservatives, flavours, foaming agents, pH correcting agents,

25  etc., depending on the chosen form, suitable for the oral administration.

Moreover, the compositions of the present invention can further comprise
probiotics, such as for example lactobacilli and/or bifidobacteria, both live and
tyndalized, with the purpose of contributing to the normalization of the intestinal
microfiora and to the intestinal fermentation of the fibre, effects known contributing

30 to the formation of a healthy microenvironment in this anatomical district.
Probiotics are added as adjuvants to maintain or balance the intestinal physiology
and to help metabolise the indigestible and insoluble fibre.
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Compositions in accordance with the present invention are shown in working

examples 1-10. Working examples 1-7 refer to solid formulations, and working

examples 8-10 to liquid formulations. Unless otherwise specified, the proportions

of the components comprising the compositions in the working examples

represent the weight percentages of the respective components relative to the final
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 variations of the present invention

departing from the spirit and scope of the invention.

Solid formulations

Example 1: Effervescent powder

are possible without

Component Quantity %
Milk Thistle Dry Extract 70% HPLC silymarin 2.00
Corresponding to silymarin 1.40
Lignin 20.00
Maltodextrins 70.90
Sodium Citrate 4.50
Potassium Citrate 0.50
Citric Acid 1.00
Silicon Dioxide 0.10
Flavouring 1.00
Example 2: Effervescent powder
Component Quantity %
Milk Thistle Dry Extract 70% HPLC silymarin 2.00
Corresponding to silymarin 1.40
Oligosaccharide Fibre (Inulin) 20.00
Maltodextrins 70.90
Sodium Citrate 4.50




Ascorbic Acid 0.50 Citric Acid, Anhydrous 0.05 Fructose 35.00 Flavouring 0.35 Water Q.S. Example
9: Syrup Quantity in 100 ml Component Grams Silymarin 0.45 Genistein 0.45 Lignin, Cellulose or

inulin 10.00 Potassium Sorbate 0.10 Ascorbic Acid 0.50 Citric Acid, Anhydrous 0.05
© WO 2009/103788 PCT/EP2009/052038
13
Potassium Citrate 0.50
Citric Acid 1.00
Silicon Dioxide 0.10
Flavouring ’ 1.00
Example 3: Effervescent powder
Componenf Quantity %
Milk Thistle Dry Extract 70% HPLC silymarin 2.00
Corresponding to silymarin 1.40
Lignin or Long Chain Inulin 20.00
Lactobacillus Acidophilus, Tyndalised Equivalent to 10 MLD
Maltodextrins 71.90
Sodium Bicarbonate 2.60
Tartaric Acid 1.40
Silicon Dioxide 0.10
Flavouring 2.00
Example 4. water-dispersible powder
Component Quantity %
Silymarin 1.40
Dandelion Root Powder 35.00
Maltodextrins 61.50
Silicon Dioxide 0.10
Flavouring 2.00
5
Example 5: Effervescent powder
Component Quantity %
Milk Thistle Dry Extract 70% HPLC silymarin 1.00
Corresponding to silymarin 0.70
Genistein 0.70
Dietary or Oligosaccharidic Fibre (Inulin) 20.00




Fructose 35.00 Flavouring 0.35 Water Q.S. 5 Example 10 Syrup Quantity in 100 ml Component
Grams Milk Thistle Dry Extract 70% HPLC silymarin1.38 Corresponding to silymarin 0.90 Dandelion
Root Powder 20.00 16 Potassium Sorbate 0.10 Sodium Benzoate 1.0 Ascorbic Acid 0.5 Citric Acid

0.15 WO 2009/103788 PCT/EP2009/052038
14
Maltodextrins 70.90
Sodium Citrate 4.50
Potassium Citrate 0.50
Citric Acid 1.00
Silicon Dioxide 0.10
Flavouring 1.00

Example 6: Effervescent powder

Component Quantity %
AlfaAlfa Dry Extract 10% HPLC coumestrol 7.00
Corresponding to coumestrol 0.70
Wheat Bran | 30.00
Maltodextrins 55.90
Sodium Citrate 4.50
Potassium Citrate 0.50
Citric Acid 1.00
Silicon Dioxide 0.10
Flavouring 1.00

Example 7: water-dispersible powder

Component Quantity %
Silymarin 0.70
Genistein 0.70
Dandelion Root Powder 35.00
Maltodextrins 61.50
Silicon Dioxide 0.10

Liquid formulations

10
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and 15the t-Studsmrhasis, considering statistically significant a p<0.05. The anmals were divided into
14 groups, as r part S"ei'.r“{ Tabte-1—Every-orattreatmentiasted-10-weeks—Thetreatment-scheme was
designed to highbflg_(;h{ the effects of the type of fibre, associated or not with incieasing ampunts of
silymarin. As a pb$kive egliasie ardrolip of transgenic mice fed standard diet'&R20, Mucedola) and
subcutaneously|pgplasiad vathagellet containing 1.5 mg of 17pestradiol (esgregen) was|used. Tablel.
Number of animals-per-group-(sit=-stymarin—ppra—part-permithen)

“Ascorbid Acid’ 0.50

Citric Acid, Anhydrous 0.05

Fructose 35.00

Flavouring 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




1 Standard diet Diet with Plantago ovate husk Diet with lignin + sil 0 ppm 15 10 101 + sll 10 ppm 6 6 6
+ sil 50 ppm 6 6 6 + sil 200 ppm 115 6 6 + sil 600 ppm 7 + estrogen (s c., controo
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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 Q.S.

Experimental part

The C57BL/6J APC Min/+ fransgenic mouse is an excellent animal model! for FAP,
because the mutated APC gene is homologous to the human one. Even in the
5 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 that characterise the adenomatous polyposis in the
colon, both in FAP and sporadic form, and it is considered a validated animal
10 model for the set up of nutritional and pharmacological interventions aimed at
controlling the development of adenomas and at preventing their progression to
CRC (Levy DB et al. Inactivation of both APC alleles in human and mouse tumors.
Cancer Res 1994, 54: 5953-5958; Paulsen JE et al. Qualitative and quanfitative
relationship between dysplastic aberrant crypt foci and tumorigenesis in the Min/+
15 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/+
transgenic mice, orally fed silymarin added diets, containing soluble and insoluble
20 fibres in different proportions with the purpose of highlighting the differentiative
properties of the insoluble and indigestible fibre.
The three diets under examination, formulated with the aim of mimicking a fat rich

dietary regimen, were as follows:



9 18 No difference in the daily dietary intake (about 3+0.1 g/day) was reported among animals in the
different groups. During the treatment period, the mortality rate was 5low in the groups fed standard
diet or diet added with compositions described in this patent application (7.1%&, whereas in groups fed
diet added WW@?Bﬂfﬁéﬁ%vate husk the mortality was very high (>50%). FSBIEBNA HE heans and
standard deviations of the weight of the animals from  different diet groups, at time of sacrifice. At
admission to the animal house their 10 average weidf was 19 -1.2 g. Table 2. Mean and standard

deviation of body weights at time of sacrificeStandard diet Diet with lignin + silc%fpm 220+38¢9
25.0 1,9g + sil 10 pPift 2860 blyessiola. otk geltimasignesoaldll c8nipsing #5074 af &At8oo ppm 23.5
+ 2.6 gF27.9 1.79 ilsié 6Q0nppred 4f3ctdld gad insoluble fibres;

« Purified diet containing 6.24% of insoluble fibre, constituted by lignin;
e Purified diet containing 6.24% of soluble fibre, constituted by Plantago ovata
5 husk.
Silymarin up to 200 mg/kg was added to each diet. The diets were orally
administered for 10 weeks to 114 male C57BL/6J - APC Min/+ transgenic mice 5-6
weeks old. These mice have a mutation of the APC gene, and are prone o
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 preventing their progression to severely
dysplastic forms, markers of neoplastic fransformation, in an animal model
recognised as comparable to the human pathologic situation. The statistical
analysis has been performed by means of the One-way Analysis of Variance and
15  the t-Student tests, considering statistically significant a p<0.05.
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 not with increasing amounts of silymarin.
As a positive control, a group of transgenic mice fed standard diet (5K20,
20  Mucedola) and subcutaneously implanted with a pellet containing 1.5 mg of 178-
estradiol (estrogen) was used.

Table1. Number of animals per group (sil= silymarin, ppm=part per million)

Standard diet | Diet with Plantago |  Diet with lignin

ovata husk
+ sil 0 ppm 15 10 10
+ sil 10 ppm 6 6 6
+ sil 50 ppm 6 6 6

+ sit 200 ppm 15 6 6

+ sil 600 ppm 7

+ estrogen (s.c., control) 9




+ estrogen (s.c., control) 24.9 + 2.8 g Differently from animal groups fed the diet containing P. ovate
husk soluble fibre, in which a high mortality rate and no reduction in polyp numbers were observed, 15
the association of silymarin and lignin constituting one of the compositions according to the present
invention pro¥ed{6’&3&¥fe and well tolerated, and resulted highly effecti\yéjm%é%%{ﬁg%gwn the
number, volume, and grade of dysplasia of adenomatous polyps in the C57BL/6J - APC Min/+
transgenic mouse model. In addition, the dietary insdfuble fibre (in this case lignin) proved to be 20
active in maintaining ER13 proteic expression, evidence unknown to date, and proved, to be synergic
with silymarin in significantly keeping under control parameters that are markers of the proliferation
and neoplastic progression, such as for example the volume and degree of dysplasia of adenomatous

polyps. 19 Afteniwerks ofiratmanbibapnimealsdesaivad ayiiyanadiapsabinisriay of 0.75 mg of
Bromodeoxyuridine %?;}ﬁgeguwalent to 30 mgg%t to verify the migration of cells of the intestinal

mucosa along & R L ok H5FRRIRFi e FAdL S aliows to
verify the nofmalbesiottatiye Gphigsiclogyaof thet imt distimatnibiots apthpositipne/Hiesteihedinucosa keeps
self composed giiealip:ABsbyia! eets: T abisRTA e ATEmAUSBIR SaRHIGHAR 40 and 72 hours

after injection. Small intestine and colon were taken from every sacrificed animal. The small intestine

was divided intoFE SISO PRIKNES NroHPRRPYiatal. The proximal tract 10 was further divided
in two portions thabwerksstieseqaentydstapadl Gvaidribeftihe weighdipibd aniRalAfater(r) and stored
at 20C and the gifipe SlaradiB Jai BROBRHRS NP AMRIGS Wafs bsrbiAbREAhEMe PCR and
Western Blotting, respectively. The medial and distal tracts, together with the colon, were used for the
histologicallAnal§$REeIFEFIIRYRS IR Hé-Bxative treatment with formol, the 15 intestinal tracts under
examination were obEsrie2l Mederaad SEiditdsiertionicarbsodpe ek masigmfecatkarriiveo blinded
observers measured-the number-and size gf poty F.n_gdb'%iétiibtb mear lé{d R‘ lil(l;ﬁlrd deviation (SD) of
the number of p(jyps observed in the animals fedgtﬁe i st {6 %e%or%iced that silymarin

ifferent diets. It
added at 20 200 ppgy tosie standard diet significantly feggiges the numbey of padyps (p=0.005), at a
level comparablelwith the reduction observed in the transgenic mice of the cantrol group,
subcutaneously trestetDwittnestradiol. Lignin alon&6d inéffegtive on this parammat@g but the association

of lignin and silymarip-object-of the-presentinvention;-Significanttyreduces-thenumber-of polyps, at a
silymarin dose (50+§ﬁrzf_'§ BBMour times lower than fiad fegdifed to obtain tRe dathe%esults with

standard diet (200, peiarbartoloNr, 0086 20-kable3; fumber of intes§ing pefyps in animals fed
different diets , - —

+ sil 600 ppm 243+2.4¢ -

+ estrogen (s.c., contral) 249+28¢g

Differently from animal groups fed the diet containing P. ovata husk soluble fibre,
in which a high mortality rate and no reduction in polyp humbers were observed,
15 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 keeping down the 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
20 active in maintaining ERP proteic expression, evidence unknown fo date, and
proved"to be synergic with silymarin in significantly keeping under control
parameters that are markers of the proliferation and neoplastic progression, such

as for example the volume and degree of dysplasia of adenomatous polyps.



Standard diet Diet with Plantago Diet with lignin + sil 0 ppm 54.8 + 20.2 43.5 + 9.5 46.8 + 14.0 + sil 10
ppm 44.0 + 21.8 45.4 + 23.8 43.8 + 10,0 + s1150 ppm 55.4 + 26.2 51,5 + 20.5 34.0 + 10.7* 1+ sil 200

ppM 37.2 + 9.0* 60.0 + 4,7 48.5 + 2.5 +sil 600 ppm 52.6 + 24.6 Estrogen ((:contro 32.33 +12.06*
WO 2009/103788 T/EP200%/052038
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After 10 weeks of treatment the animals received 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
bottom to the luminal tip). This parameter allows to verify the normal esfoliative
5 physiology 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 sacrificed animal. The small intestine
was divided into three sections: proximal, medial and distal. The proximal tract
10 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 pre-fixative treatment with formol, the
15 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 has to be noticed that silymarin added at
20 200 ppm to the standard diet significantly reduces 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 estradiol. Lignin alone is ineffective on
this parameter, but the association of lignin and silymarin, object of the present
invention, significantly reduces the number of polyps, at a silymarin dose (50 ppm)
25 four times lower than that required to obtain the same results with standard diet
(200 ppm).



Table 4 lists the silymarin content (expressed as pg/g S|be|n|n in the tissue, 5 determined by HPLC) in

BYET j 2 GO o containing 200 ppWSlmann and a non
starch"pofysaocharl ic fibre (lignin) as an add -on to the standard diet of C57BL/6J mice (nr-6). The
association of silymarin and insoluble fibre caused a preferential 10 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 developmen of adenopolyposis 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 adenomatous formations. 15Table 4. Mean and standard deviation of silymarin
tissue concentration in mouse intestine Duodenum (pg/g) lleum (pg/g)7 Silymarin 200 ppm, 7 days

6.54 2.34 2.84 2.03 Sitymers 2Q0R560 of iHgBimal idays hahikaisieddierd di@ble 5 lists mean and

standard deviatiopr(SO)-ef-the velume-ofHntestinal-polyps--Assuming-polyps shape-as-a;sphere, by
measuring their dkameter it was pos%@%@%E[)WE’Eﬁ'W‘V?@.@ veé’@f YHEh #_im or{ Dec 21, 2009
16:10:40 Page 11 oLt GPBMORMIOD. 205 | 436+ 95 46.8+14.0

+ il 10 ppm 44.0 + 218 ""“”'431235.?_';_&%@—;@5_“

+ sil 50 ppm 55.4 + 26.2 515+ 205 34.0 + 10.7* |

+ sil 200 ppm 37.2 + 9.0¢ 50.0 + 4.7 485+25

+sil 600 ppm 52.6 + 24.6

Estrogen 3233 +12.06* | T

{control)

Table 4 lists the silymarin content (expressed as pg/g silybinin in the tissue,

5 delermined by HPLC) in the duodenal tract, where silymarin is known to be
preferentially absorbed, and in the ileum after seven days feeding 200 ppm
silymarin, or a composition containing 200 ppm silymarin and a non starch
polysaccharidic fibre (lignin) as an add-on to the standard diet of C57BL/6J mice
(n=6). The association of silymarin and insoluble fibre caused a preferential

10 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 adenopolyposis in human colon. Therefore, the
compositions object of the present invention can be an effective system for the
topical freatment of the area affected by adenomatous formations.

15 Table 4. Mean and standard deviation of silymarin tissue concentration in mouse

intestine
—_—T_Duodenum (pg/g) lleum (ug/a)
Y "'W'—'—“'_"—""J V-
Silymarin 200 ppm, 7 days B8.54 % 2. 34 2.84 +2.03
Silymarin 200 ppm + Lignin, 7 days |  2.47 +2.38 |  3.43 *2.71

Table 5 lists mean and standard deviation (SD) of the valume of intestinal polyps.
Assuming polyps shape as a sphere, by measuring their diameter it was posgsible
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; e of%@) yps (p¥ 66&? Moreover the association is synergic for the two

| components, as suggested by the fact that the using lower 5 doses of phytoestrogen, the same effect
i as per the higher doses of single component is observed. Noteworthy, estradiol proved to be

| ineffective on this parameter, demonstrating that the @dmposition object of the present Invention,
containing a phytoestrogen selectively agonist to ER(3, |s effective on this parameter. 10 Table 5.
Comparison of piypRl ‘ii%‘ﬂlﬁ‘n B inNeED SrPERSEl e diRe SWersndiedioiatarrdyrtiede 1 105,1

| Diet with lignin 926368 .8lypk vsilmeppe:0.608H )1 OHp e dotfalio A 00 Si33® WidhOignsiridQpem 158.4

£ 60.390.00 53,135 &cothZ0RPPR J e SIS oRBShA0H0EP PRI 6% 48230 ation

? is synergic for the two components, as suggested by the fact that the using lower

A doses of phytoestrogen, the same effect as per the higher doses of single

. component is observed. Noteworthy, estradiol proved to be ineffective on this
parameter, demonstrating that the composilion object of the present invention,
containing a phyloestrogen selectively agonist to ERB, is effective on this
parameter,

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

in

15

20

25

Rg s&i)

T Standard diet |  Diet with lignin
+ sit 0 ppm T 2421 + 105.1 92.3 + 61.9*
+sil 10 ppm 145,0 + 100.6 121.0+726 |
+ 5il 50 ppm 158.4 + 60.3 99,00 + 53.13"
+ sil 200 ppm 120.2 % 69.0 138.0 £ 63.3
+ sil 600 ppm 162.07%89.35 |
LE‘s‘jtrogen (control) 141,782 79.1 B

Histological preparations of randomly chosen intestine sections of every animal
from the different treatment groups were observed by a blinded pathologist, who
graded the dysplasia of the adenomatous formations present as minor, mild or
severe. in the estradioltreated animals, 70% showed polyps with dysplasia
classifiable as severe, versus 21.4% in animals fed standard diet added with 200
ppm silymarin, 30% in animals fed diet with lignin, and 20% in animals fed diet
with lignin added with 50 ppm silymatrin.

Table 6 lists the results concerning HLC (highest labeled cell) 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 silymarin (even at low doses),

AMENDED SHEET
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Estrogen (control) 141.783 79.1 Histological preparations of randomly chosen intestine sections of
every animal from the different treatment groups were observed by a blinded pathologist, who graded
the dysplasia of the adenomatous formations present as minor, mild or 15 severe. In the
estradioI-trea‘?]leg?ﬂﬂ]Ongs??OO/O showed polyps with dysplasia classifiable’as: @&%%?%%%us 21.4% In
animals fed standard diet added with 200 ppm silymarin, 30% in animals fed diet with lignin, and 20%
in animals fed diet with lignin added with 50 ppm sily#harin. Table 6 lists the results concerning 1-11..0
(highest labeled cell) in the experimental 20 groups. Data shows that cell migration rate, and
consequently the esfollation rate of enterocyles in the intestinal lumen, is significantly increased in the
group treated with lignin and silymarin (even at low doses). 25 AMENDED SHEET R3;e3vea at the
EPO on Dec 21, 29084 61040 Raseot ok, 22 Tattish Rercaagnabelonasyiesigration from

the crypt to the apex of the villus in transgenic_animals of the different (r:]rousps 24 hours migration (%)

Standard diet 28 + 2.6 + estrogé%13ra1$ge8ic 2AMSEPh kiR ABSESR EG¥RSlignin 35 + 13.8

24 hours migration (%)
Standard diet 28+ 2.6
+ estrogen 47.3 + 10.5*
+ sil 200 ppm 46.6 + 7.0*
+ lignin 35+13.8
+ (Lignin + sil 50 ppm) 44.4 + 11.8*

With regard to the mechanism of action of the association silymarin and lignin,
data demonstrates for the first time a potentiation 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 reported 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 in the experimental conditions of
the study.

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

15  Surprisingly, the Inventors demonstrated for the first time that the ERa mRNA is
significantly decreased in the group treated with the insoluble fibre (p=0.04); the
reduction is more pronounced in the group fed with a composition containing the
association silymarin-lignin  (p=0.04). From comparison with the group
subcutaneously treated with estrogen (active on both ERP and ERa), data

20 confirms silymarin as selective ligand to ERB and demonstrates that the
association of silymarin (even at low doses) and lignin - the latter surprisingly
active in reducing expression of ERa known to exert proliferative properties -
further facilitates the re-establishment of a ratio between the two estrogen
receptors in favour of the antiproliferative activity, as shown in Figure 2 and

25  demonstrated by the data in Tables 3-6.



+ (Lignin + sil 50 ppm) 44.4 + 11.8* 5 With regard to the mechanism of action of the association
silymarin and lignin, data demonstrates for the first time a potentiation of the ERP expression on the
intestinal mucosa. RT-PCR results are shown in Figure 1. The levels of expression of messenger RNA
for ER[3 and‘ERY¥&%EHbried as average ratio between the 10 optical debSHEIMIOTHBEsenger for
each receptor and that of 188 rRNA, relative to [3-actin, a structural protein that is unmodified in the
experimental conditions of the study. The results shd# a significant increase of ERI3 mRNA for in the
silymarin 200 ppm group (p=0.03), with respect to the group fed standard diet. 15Surprisingly, the
Inventors demoridgided $oPethiedevpheltintastinalemerssRpnoidhsgrifieasiiyegerierasas iafithe group

treated with the ingattne=iiE e (a=0RRA brthane dstionine dnaia P IR WesethiBengretdiad with a

composition confaining the association silymarin-lignin (p=0.04). From comparison with the group
cubeutaneousty EO A B e e RO TERTS St ey AR S e iy marin as
selective ligand RIS PrapeneatiensiaieBanaicls ysspatriMest dhimitelrasatisond®ses) and
lignin - the I?tterrsar]gaéhslimg{y@@w@oi%ﬂ@dg}ﬁiﬂ&:@«p@fé&i@@ wféERa&eﬁ\ﬁem exest psitieragive
properties - further' facilitates the re-establishment of a ratio between the two estrogen receptors in
Favour of the anroTEEANE SO ek e LB B LA B e in Tables
3-6. 23 Figure 3ffo\penfieniagelitsr intaReias eRpressrintopsiegestragEsieeeiftosRBis Ao between
ER6 and ERa praiginsinggtanmis@dgrsing thatddesternddlnting methgainCompates tevhe group of
animals fed stanlg\%rgodsigst only, an increase of ER/3 as a protein in comparison to ERa protein was
observed, and this increase is more 5 marked in the group subcutaneously treated with 17/3-estradiol,
thus confirmithg fvédpirstelcexrervhetigbvriesioberter ineoulst dgonsyite thddsiiamafindrelesedgroup, thus

confirming its propgitiesias seRYEREHOIaNEELEsINe IR (R RAcABHSeHRIESIBIN: IS Rgroups treated

with lignin and W&}ﬁ’h&gnin + filymarin even aw@]ws(igggié ééLOﬁb%d&lgg p(é—:-]rénlgpéalmw %rt% ollected in
: ativ popto vities evenon n

order to provide evi eRce o Sna?t%q‘é)é rE:)Sroor?ife
adenomatous m&E3E4/6¢ Arestivehmugesadregmdsshasarsorhat dyraibyieiesividobgtbea (W), no APC
mutated, C57BL{fd indasinabnuaeeadi@eandethasAMRAY ndHeaitinbhsisgdrthgains! groups fed
the standard_dief; B) the capabilj Otf the oral g%)ositions obJe‘gt Oft'15 tﬁ\{f{&fesﬁ]t invention to
rostore ER B ex Pere DITRAUE APl bR RERvIR) R AR 2 H AR ISV Rbmparable to
the ones observédAdrito M notivrl ielgsda efmparabithialfednke shsated dite. tfea@fore, these

ev:dences foth%ﬁWHftmL&ﬁlrﬁ%@:f@B ?@B@fgﬂ%ﬁ&i&??ﬁ?&@@?ﬁfﬂéé@f@%&gﬁﬁﬁf@mg
colonoscopy program In previous oljpectomise lents, at Increased [risK o eveloping new
Solyps (rocurrenCaTPRILITE AT ) MR Lan ST TRE o aR ERGSCH FHATHRI AT He lovel of

expression for betioresepryrorasramritairevimte it insstanisesnratiismaicissee s &t Tisindicontrol APC

Min/+ fed the standalshigthél pRfpdirbeediiereslidigte Rgwiewdd)Aehonisaterghat: i) the
non adenomatous osa of APC Min/+ mlf;effed the sta%()j% diet haf lost pro- 25 apo ttotlc control
R ISR A 550 T P BASIP i S BSOS EPAIBES 28 ARERBUR) B Pharkers of

on cell proliferati%rh
apoptosis, such e thenredriseckinunbecotp ositiviearslisootrahbPLUNEL ferb e stehdhsd viel, capsase 3

protein expressigp, Ab¢hfiaral cempesitiangiabiechofdhe preseatinyentians With. nariculayreference to
the association of S|(I)yma in and |I%, re%B)ée i(/)ﬂptotlc Cf)ntr%l on cel rorI#‘er tion 30to levels similar
with the ones ob@%? DR tHEH 8?, e Itl@)j ritdBifiFal $ LRSS 5131 ﬁi RN d8E B4 cLAIMS
1. Use of atleasepeiqihytosttrogencsélentliifelgtiagonists wothpaesirdgdheretféptoicbdeal dhd at

standard diet, as detected by markers of apoptosis, 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 invention, with particular reference to

the association of silymarin and lignin, restore apoptotic control on cell proliferation

30  to levels similar with the ones observed onto the normal, healthy intestinal mucosa
of WT mice,



least one insoluble and indigestible fibre or mixtures thereof selected from the group consisting of
non-starch polysaccharides for preparation of a composition for the prophylactic or therapeutic local
treatment of intestinal mucosa pathological conditions selected from the group consisting of
adenopolyposis and its progression to advanced adenomas and adenocarcinoma by orﬁ; S| LP
administration. 2. The use according to claim 1, whesgin the phytoestrogens, in purifie %?rlﬁ or as
extracts, are selected from the group consisting of silymarin, silybinin, iso-silybinin, silydianin,
silychristin, g&Hi8t¥id, resveratrol, coumestrol and mixtures thereof. 3. The use according to claim 1,
wherein the phytoestrogen is the Milk Thistle extract silymarin consisting of the mixture of silymarin,
silybinin, iso-silybinitf SERIAHART L ERHEH S M PRETLRYRLORIMG 1P (RREVEIPHEBNMIE and
indigestible fitess, dre duaofite forensioastibirtfica s artdeketrrddropletivd GRoUTOIRsIRGARPSTNGAIN,
cellulose, inulirpiengchainadatknican bmixiaesothereotmiosthe aseaseprgingideclaense2tid Javdierein
the phytoestragemis siymasinmanchthesinsalublg anckindignstiole. bk istionin.o8uT hewreraceerding to
claims 1-5, wherGi) RAVIoeSgORnS e 0B anag campsed (im0 401 ol lotg) weight of

said composition. /7. The use according to claim 6, wherein phytoestrogens are in a range comprised
from 0.5 to 5RBYHREHSA weight of said composition. 8. The use according to claim 6, wherein

phytoestrogens are i, 2 [ange SAMPHSEALIrPMAQif 1. Ariis: LA AE AN A SAIGL AP ROSHEQR:S O- The

use according to clfaims 1-5, \é\r/]hereln the ms,olubfle,land !ndl%?bs_tl_b e fibrleg are in a range com yrised
from 1 to 30°/§'E§f.?ﬁécl:[8?air%igﬁt%?usoaf rgés%nﬁo%itféﬁmir@.’ The'08e '&ekor z|1r'1ng fo'clAim g, TS 8 the
fibres are in a9PRIRFE CERYBIIEEH FPEMEE eHDE MV EB P RSmulations. 11. The use according to claim 9,
wherein the fipres ate in a range comprised from 10 to 20% in solid for ]} ..1he use gccording to
i 3, whorBim tho I AR S e e S ae iy o i s TR S e e
according to QAR EAHBFETH}HE FTE i FYATANgeHBHPYiSBE fdnSBYE5 80 in liquid forms.
MCSLLP 4. The use according to claim 1, wherein insoluble and indigestible fibres, in purified form or as
extracts, are selected from the group consisting of lignin, cellulose, inulin, long chain inulin and

mixtures thereof.

5. The use according to claims 2-4, wherein the phytoestrogen is silymarin and the insoluble

and indigestible fibre is lignin.

6. The use according to claims 1-5, wherein phytoestrogens are in a range comprised from 0.1

to 10 % of the total weight of said composition.

7. The use according to claim 6, wherein phytoestrogens are in a range comprised from 0.5 to

5% of the total weight of said composition.

8. The use according to claim 6, wherein phytoestrogens are in a range comprised from 1 to

2% of the total weight of said composition.

9. The use according to claims 1-5, wherein the insoluble and indigestible fibres are in a range

comprised from 1 to 30% of the total weight of said composition.

10. The use according to claim 9, wherein the fibres are in a range comprised from 5 to 25% in

solid formulations.

11. The use according to claim 9, wherein the fibres are in a range comprised from 10 to 20% in

solid forms.

12. The use according to claim 9, wherein the fibres are in a range comprised from 2 to 15% in

liquid forms.

13. The use according to claim 9, wherein the fibres are in a range comprised from 5 to 10% in

liquid forms.



25 14. The use according to any one of the p‘receding claims 1-13, wherein probiotics, live or
tyndalized, are further added to the composition. 15. The use according to any one of the preceding
claims 1-14, wherein the composition is combined with pharmaceutically acceptable excipients and/or
diluents suitable for solid forms selected from the group consisting of powders, effervggeent powders,
chewable tablets and tablets. 16. The use according to any one of the preceding claims 1-14, wherein
the composition is combined with food grade acceptdble excipients and/or diluents suitable for solid
forms selected from,thgsgrQup-GRNISHRY HlPavders. &iifiy eRFRIUPRWVGRESShruRAhIe thklets and
tablets. 17.t'l;]ra(aal.lzjes(g §8?8¥9§P%d593 ny,ane ogots[']t%r;{)receding claims 1-14, wherein the composition is
combined with pharmaceutically acceptacblrg excipients and/or diluents suitable for liquid forms selected
from the group consisting Qfcs)iHPSe SRS HESPROSINRSAINH:ANUE oM IS PRESIRRDodiBoh he Use

according tq.any,00e,f e.receing clalus Aid 4. wherein. e comensioncomiscy food

; a o
grade acceptable efx%pleng and/or Cti_l uepts suitable for Ilqutl ogms shelectt)fadt tglortn thgtg&oltjp consisting
of syrups, sSRTEA<CLEFSIBRY SR 2GS iger&sig! powders, chewable tablets and tablets.

16. The use according to any one of the preceding claims 1-14, wherein the composition is

combined with food grade acceptable excipients and/or diluents suitable for solid forms selected

from the group consisting of powders, effervescent powders, chewable tablets and tablets.

17. The use according to any one of the preceding claims 1-14, wherein the composition is
combined with pharmaceutically acceptable excipients and/or diluents suitable for liquid forms

selected from the group consisting of syrups, solutions, suspensions and aqueous dispersions.

18. The use according to any one of the preceding claims 1-14, wherein the composition is
combined with food grade acceptable excipients and/or diluents suitable for liquid forms selected

from the group consisting of syrups, solutions, suspensions and aqueous dispersions.





