WO 2012/ 168245PCT/ EP2012/ 060606 1 Chicory for prevention and treatnent of
neur odegeneration Field of the invention: 5 The invention pertains to a
conposi t iwo 20m@8i4si ng chicory for use in the preventi orCoO/EPROICALIGROL Of a
neur odegenerative disorder and/or a | ®oss of cognitive ability. In a further
aspect, the invention pertains to a non-therapeutic nethod for naintaining
mental or cognitive capabilities. 10 Background of the invention:

Neur odegenerati ve disorders are characterized by a progressive |oss of

struct f i . r , e‘@ I Inequ:i ?q%q._t f neurons.
I n mamyle:r I se se@%?c%ﬁt&%ﬁrtrﬁg 1 I}:r I nson'dgHE < unt |ln%dfon' S

di sease neurodegenerative processes are a mjor detrinental conponent,

nodul ati.n he course of disease. The biggest risk factor for
neurodgdﬁgﬁt—éi—fi—\f&e@ﬁﬂw aging. Many of these di seases are |ate-onset,
neagi ngrHhatyddheriend S factord nertdati 20, changes asf Rer aei,s

ol der. One constant factor is that in each disease, neurons gradually | ose
f unct i oreas it HéradinsEase tpraograss sesatinem tage.  9A fanndsmgssmigdguence of such
contin Vi |_oss | .functi. i.s the | f . the
cogni t?%;ésoarﬁgdﬁl tsa?/mg/'rsoefcfn Og%fnéjﬁ%g}%&ll\}né g‘alkgf]quque nt oransﬁ%t% denmenti a.
Ther ebyspaartyalt hreogmivdrive drunetrtensicarn ke rafrf-edicactpauith  ore téxahfoe a | oss
of menory, attention or nmental concentration, |anguage, and the ability to
sol ve PrOBIEnE IS FIEG @Y 4 Fadhe Ylattercattayds 0% neur odegener ati ve
congdition, affected persons may be disoriented in tinme, in 30 place, and in
person. Neurodegenerative disorders, though often treatable to sone degree,
are usbaEdlpgriwend o fcdlses ntvsatt i@me progressive and i ncurable. There is a

cl ear and, bersisidng needyin, findi ng.a solution f.or, preventing and freating

loss of structure and function of neurons, ultimately leading

to death of neurons. In many diseases such as Alzheimer’s,

15 Parkinson’s or Huntington’s disease neurodegenerative
processes are a major detrimental component, modulating the
course of disease. The biggest risk factor for
neurodegenerative diseases is aging. Many of these diseases
are late-onset, meaning that there is some factoring that

20 changes as a person gets older. One constant factor is that in
each disease, neurons gradually lose function as the disease
progresses with age. A further consequence of such continuous
and severe loss of neuronal function is the loss of the
cognitive ability as can be manifested in different forms of

25 dementia. Thereby, normal cognitive functions can be affected
with for example a loss of memory, attention or mental
concentration, language, and the ability to solve problems.
Especially in the later stages of a neurodegenerative
condition, affected persons may be disoriented in time, in

30 place, and in person. Neurodegenerative disorders, though
often treatable to some degree, are usually due to causes that
are progressive and incurable. There is a clear and persisting

need in finding a solution for preventing and treating



WO 2012/ 168245PCT/ EP2012/ 060606 2 neur odegenerati ve di sorders and the | oss
of cognitive abilities due to the progressive degeneration of neurons,
parti cul awbyofamsidhe agi ng popul ation. 5 Sumrary of thePChEPRA12000606 The
obj ect of the present invention is to2provide a natural solution to the
above cited need which can be applied via nedication or consuned as a food
for preventing or treating such neurode%fnerative di sorders. 10 The obj ect

of t he IFESERITIRETE 6h G188 acifiTey édihy-Tth e Sisbjdc tCamtitterveof t he

| ndepengant Gldl the The dependentdaidmdddiidiel: davelonddiedea of the
present I nvention. 15 Accordingly, the present invention provides in a
first aspecdtcud ccdnposit itdre conprd siarg lehiicor.y for use in the prevention or
treatment of a neurodegenerative disorder and/or a | oss of cognitive
ability. 20 "Neurodegenerative di sorders” are defined here as hereditary or
sposadigineendi td onsavhirchariecharact eri zed by progressive nervous system
dysfunction. These disorders are often associated with atrophy of the

af f ect ddieceticdlt et géra phi@san s timyEniried ofs thve Df@iclss systtérralThey

| ncl ude, isaases Sush 25 A Alahel MRS 1383, A0d ohan dempntias,
degenerative nerve di seases, epilepsy, genetic brain disorders, Parkinson's
di seasejedampeatircophirc daatsemnadd s er dsicgl (fALLS roreveout iGehrdy' tsreditsiease) ,
Hunti ngton's di sease, and prion diseases. 30 "Cognitive ability" is defined
here as 1%k TSE9EE T2 Price By'Sii'ch an indivi dual becones aware of,
perigei ves, or conprehends ideas. Cognitive ability enbraces the quality of
know ng, which includes all aspects of perception, WO

2012/ 168ZABROHEPZG] /1F6 G666 <3 iy ddvipti tlicon, 1 scarvdepstvicsh bys élsi gibJtesitnki ng,

reasontNQ. o+ of the independent claims. The dependent claims further

develop the idea of the present invention.

15 Accordingly, the present invention provides in a first aspect
a composition comprising chicory for use in the prevention or
treatment of a neurodegenerative disorder and/or a loss of

cognitive ability.

20 “Neurodegenerative disorders” are defined here as hereditary
or sporadic conditions which are characterized by progressive
nervous system dysfunction. These disorders are often
associated with atrophy of the affected central or peripheral
structures of the nervous system. They include diseases such

25 as Alzheimer's disease and other dementias, degenerative nerve
diseases, epilepsy, genetic brain disorders, Parkinson's
disease, amyotrophic lateral sclerosis (ALS or Lou Gehrig's

disease), Huntington's disease, and prion diseases.

30 “Cognitive ability” is defined here as the intellectual
process by which an individual becomes aware of, perceives, or
comprehends ideas. Cognitive ability embraces the quality of

knowing, which includes all aspects of perception,



remenbering and i magi ng. Loss of cognitive ability is the difficulty in
dealing with or reacting to new information or situations. 5 It has been
sur pri si nybyeofaoeszdsby the i nventors that chicory extracPsTmpbugobosoé ncrease
neuronal survival in an in vitro nodeB of neuronal senescence. Therefore,
chicory extracts may represent an attractive pharmaceutical and/or
nutritional 10 solution a%%%?st neur odegenerati on. Before being tested in

Vi vo f 31O /N Gl O el - s tRFYE L i npdunds ek ¢&RFesiiti%ns wi t h

pot ent i &ﬁ&g t i | Vit re typi.cal:ly fhist t invitro in
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i nvest iqggatfiignsl tas ifrordeexamy erivilt o1t rrggesdringt d cieand rgrcotreaman tcool s. The
beneficial effect of such conpounds or conpositions on cell survival is

cl assi GHUY i Ri¥st i gat ed by chal | enging the cell cultures with neurotoxic
insglts using glutamate receptor 20 agonists (e.g. glutamate,

N-net hyl - D-aspartate (NVDA) or Kkainic acid) or oxidants (e.g. hydrogen
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conpared between treated-cultures and non-treated cul tures. However

chal | edGitHg IHE &8l 12 CdiaUries TG 95 it Period 'of Fidre i s nost

li kel y 3t tGofd e&td hdA MLkidegddhe Slowdegener ati ve processes that occur
naturally in humans 30 or animals. Hence, the inventors nmade use of a

cul ture nodel where neurons were not challenged with a neurotoxic insult
and t ht%zfg;g%g}y%%ﬁ%o n%t%geg% dgi QES T ME SENESGENGE Vel dhueh MO
2012/ 1 / 127

compounds or compositions with potential neuroprotective

activity are typically first tested in vitro in neuronal cell

15 cultures. This also allows further mechanistic investigations
as for example with transcriptomic and proteomic tools. The
beneficial effect of such compounds or compositions on cell
survival is classically investigated by challenging the cell
cultures with neurotoxic insults using glutamate receptor

20 agonists (e.g. glutamate, N-methyl-D-aspartate (NMDA) or
kainic acid) or oxidants (e.g. hydrogen peroxide, H;0,) and
measuring the resulting oxidative stress and excitotoxicity
over a limited period of time, e.g. over a few days (Aksenova,
M.V. et al., 2005, Curr. Neurovas. Res. 2, 73-89; Nicholls,

25 D.G., 2004, Curr. Mol. Med. 4(2), 149-177). Cell survival 1is
then compared between treated-cultures and non-treated
cultures. However, challenging the cell cultures over such a
limited period of time is most likely not correctly mimicking
the slow degenerative processes that occur naturally in humans

30 or animals. Hence, the inventors made use of a culture model
where neurons were not challenged with a neurotoxic insult and

thus undergo a natural progressive senescence over a much



4 longer time period, e.g. over several weeks. This bioassay nuch better
m m cks the actual process as observed in vivo. Thereby, the inventors
found t havosewrssdssdi f ferent extracts 5 of chicory si gnipCiraEenei2peioner eased
t he survival of neuronal cells as conmpared to the DMSO control sanples,
when i ncubated for several weeks in a culture nmedium Survival was

eval uat ed using NeuN (Neuronal Nuclei) inmune-staini ng (Mul'len, RJ. et

al ., 19979eVeNp PEied 261 q&lPV%ISfquJTq% e ke - @@9@1%5@2’[ ochem

44(10) ,, %%#&7@% mlm&ss' | TdGant ?dﬁoeccetss()fasc%seswe‘ﬂ val yas, further

confirne ng at a cuI ar cator of connectivity, nanely
PSD- 95 ( Col I edge, M et al., 2003, Neuron 40, 595-607) in the cell
whi ch s .al so mark served as co d to the control
t

| t ,
e S A T e o S5 ormed i n

par 8l | @) WiHilt A pasidd ive GeHioli reameled Hhes s(iﬁﬂitlrv%ll Qﬁniﬂeﬁr%dlf a
synthetic conpound inhibiting SIRT2 (AK-1), which was shown previously to

pr ot ectc%'ldé St QEEIHa TSt itiea DS Grsdel L isFl Peried ison wdhedi sessd gt ei r o,
T.M et v?e%? m% uﬁ%be%jjculscjugef Jfr%dl Ir %rdﬁ}l%ly’w g“e%zaﬁ%%ttéd/e

cont rol sarrﬁ ing significantly positive over non-treated
cells, L&fmmmeamsnmdmomummlemumrEinﬂﬂmm the lehi,car.y .exttract in

t he |rrprove cell culture bioassay. This 2 suggest t hat the benefi ci al
ef f ect b oSy TR -atect /byt i thtar’ ATkt g3 mibioih 1g 1t et of SI RT2
or 10y adiddrenents nechaniismt-haty ynderdiies iaareatel: Riateat ign «f1 1t he

neuronal cells. For the tinme being, the nmechanism of action of the chicory

ext r actsinvg-eHose@e scdlus-tier memkowd 80 IRdkaidDederd prdleeudfan he Drawi ngs:
WO 2012@%@. %%ECEQE%%Q%%&Q%Q%Q%U namely PSD-95 (Colledge, M. et al.,

2003, Neuron 40, 595-607) in the cell cultures, which was also
markedly preserved as compared to the control samples.

15
The treatment with the chicory extract was further performed
in parallel with a positive control sample. This control
consisted of a synthetic compound inhibiting SIRT2 (AK-1),
which was shown previously to protect against cell death in a

20 model of Parkinson's disease (Outeiro, T.M. et al., 2007,
Science 317, 516-519). Surprisingly, this positive control
sample, although being significantly positive over non-treated
cells, showed a smaller neuroprotective effect than the
chicory extract in the improved cell culture biocassay. This

25 may suggest that the beneficial effect of chicory is mediated
by either a better inhibiting effect of SIRT2 or by a
different mechanism that underlies a greater protection of the
neuronal cells. For the time being, the mechanism of action of
the chicory extracts to those cells is not known.

30

Brief Description of the Drawings:




5 Figure 1: Cortical longevity nodel with death of neurons depicted from4
weeks of age to (A) 6 weeks and (B) 8 weeks. Figure 2: NeuN counts of cells
at 8 weekwoOi2nvies246 treated 5 with an extract of roaste@CthiPcaRp6r60©t
(Sanpl e 1) showi ng neuroprotective effects at (A 50 pg/m and (B) 100
pg/mM. Figure 3: NeuN counts of cells at 8 weeks in vitro treated with

et hanol /wat er extracts of roasted chicory root (Sanple 2; 10 A and B) or

wi th etfiyAuTse dtat @ exitGede tiOTee vdrie ' lo 6Ty 1y S5 HrSarfple,°me) or roast ed
chi cory; £00t {Sample 3, Rhes Hie & shaw r%elx'/vre%q{so'[a]%q} 'Zgé’% ef f.echs, for the

et hanol /water extract of roasted chicory root (Sanple at (A 50 pg/m
and (B) 100 pg/m. (C The ethyl acetate extract of dried chicory root

15(Sanpl.e 4 howed neuroprotective effects at 50 pg/m. (D) The roasted
bt cor J B ottt oy o ot S St Bt RO b

Det 8i | ed tPeS6T iptd Qe 0fo t he ddneentdonior 2G cthe @-egant 1nwenrkiien; pertains
to a conposition conprising chicory for use in the prevention or treatnent
of a néWgdegeriadtive afifsurtderatandord ta HasE c@fflcbo&ﬁi tliGfe vebitity, wherein
the chicory is the root of a chicory plant. Preferably the root is dried or
roasted. Dried or roasted chicory roots 25 are an al ready existing

i ndust riigjurcavs :mateeN alourMence, ddiils hes & heecddvant ages d hateeghiccory roots

can be used in th st industrial available form e.g. as dried rqots or
{ oast e 4 (ORI AA L ooV T Gt (18 TG GCLIGH ¥ 07 SpelciFIEe Shever ages.

Funpheramgy mrigd (ohirc @oh 100k @end euan-dmre 30 prieferablas rpoasied
chicory roots proved to be an excellent raw material for obtaining active

conposi t5ee1rs-<f of/ W8e A ndwes mcevEntd oy crodtr eGamanite of/ Abur ddegelverat i ve
d'Sord%ﬁ&m?%é%ééﬁ%%égcé¥¥g“éff§%€gné&g%ﬁ@ ethanol/water extract of

roasted chicory root (Sample 2) at (A) 50 ug/ml and (B) 100
ug/ml. (C) The ethyl acetate extract of dried chicory root

15 (Sample 4) showed neuroprotective effects at 50 ung/ml. (D) The
roasted chicory roots (Sample 3) showed neuroprotective

effects at 100 pg/ml.

Detailed Description of the invention:

20 The present invention pertains to a composition comprising
chicory for use in the prevention or treatment of a
neurodegenerative disorder and/or a loss of cognitive ability,
wherein the chicory is the root of a chicory plant. Preferably
the root is dried or roasted. Dried or roasted chicory roots

25 are an already existing industrial raw material. Hence, this
has the advantages that chicory roots can be used in the most
industrial available form, e.g. as dried roots or roasted as
industrially provided for the production for specific
beverages. Furthermore, dried chicory roots and even more

30 preferably roasted chicory roots proved to be an excellent raw
material for obtaining active compositions for use in the
prevention or treatment of neurodegenerative disorders or a

loss of cognitive ability.



WO 2012/ 168245PCT/ EP2012/ 060606 6 The advantage of using roasted chicory
root is that extracts can be produced thereof with a significantly

i ncr easedwbi2oi2ogBmal activity in conparison to extractsPpraERaciededonom 5
non-roasted chicory plant nmaterial. 16 is possible that the therma
treatment helps to |iberate active nolecules and/or transforns sone

i nactive nolecules into active ones. In fact, during the roasting process,
many nol ecul es are chemically transfornmed. The extraction process can be

furt herp bt iaad o0 din s afo el and diyoliegicals agllidy Dy.sel ecting
appropriate solvents and optim zing the extraction process. A further
advant agen dfe gsiagpaeghsthed ecifi corgh reoctidrst filvatn ttlhe imawarmstsey i al i s
indust&;alty.av ilahle;. the roasted root is 15 m crobiol ogic uﬁy safe and
can be B{or¥d For 3 Gonger U e ELESP Uriders st itH° ti'ols. In a

pr _ef_r,er et -emedidenhi dhe, %Jlla(‘rﬁ:r Yndt% Ar-avi ded iign ﬁJ&%iftﬂréﬂthatartk@(t ract.
This allows on one hand to first concentrate 20 the acti ve conponent of the

chi cor y-Hegmad. d.rardmendt fredtsy & and-Regdentacdtie dosiaryilendren Athe ot her
hand also, ow%rnf% 4 aad‘cqhv%e.’x&o%re&ﬂ;&sr al, SRR gsveg%%letéle'fn %fna};cetc“ ve

activity 1n for exanpl e batch w se production no n ‘one enbodi nent,
t he extdiaciing shebtaiasahlrey foramears ettranolmodatcer] eex tarac tdhemiafa ltthe chi cory

root. Thereby, the chicory roots are first cut in slices or dices, and
dr i ed. THREIAITSN . () S Gt el o e caly R BT GRICTHG W (h a
m xpur e pf;iehayolyandy waler 1 Afdgrccentdd fmaat ilan @n ddditdpat i on, the 30
liquid is evaporated to give the extract. The advantage of using ethanol
and wate@r fanT e ealvasttisomnst cedsgniizsi nchdthea eyt texay d10 asHs be
obtai ned which is food-grade. The WD 2012/168245PCT/ EP2012/ 060606

A further advantage of using roasted chicory root is that the

raw material is industrially available; the roasted root is

15 microbiologically safe and can be stored for a longer time

safely under industrial conditions.

In a preferred embodiment, the chicory is provided in the form
of an extract. This allows on one hand to first concentrate

20 the active component of the chicory for e.g. more effective
and concentrated dosing, and on the other hand also to
standardize and better control samples and their effective

activity in for example batch wise production mode.

25 In one embodiment, the extract is obtainable from an ethanol-
water extraction of the chicory root. Thereby, the chicory
roots are first cut in slices or dices, and dried. Thereafter,
they are extracted directly or after roasting with a mixture
of ethanol and water. After centrifugation or filtration, the

30 liquid is evaporated to give the extract. The advantage of
using ethanol and water for the extraction process is that a

crude extract can be obtained which is food-grade. The



7 obtainable extract is soluble in water or in an ethanol/water m xture. In
anot her enbodi nent, the extract is obtainable froman 5 ethyl-acetate
extracti omoab1xte8246hi cory root. Thereby, after grindi ngPofi/EPh@28bi60€s or
dices of the dried or roasted chicory7roots, the resulting powler is
extracted by hexane to renove lipids and then dried. This dried powder
without lipids is treated with a boiling solution of hydrochloric acid

whi ch To bt rfadrlieh & tesaGtadtte 6 WitH Setify [Med@at stfe 1 ITHE! GYGaicd /pidse i s
separatm%_qgh evaporated to give the ethyl-acetate extracts. The advantage
of the ethyl-acetate extraction is that the obtained extracts are much nore
concentrated. The ethyl-acetate extraction is much nore selective and

X tter 15 enrichi f the acti i l.es. Ho . th I'ti
ext ract STUSUAT yHSE ST UGI ¢t arer and A A TS Tofmiot be

consi dested, f-oichei g UgathAHirectdy t&dd.cHilt A f ot ior atkGleh 20 dftane
enbodi ment, the conposition of the invention is for use in the prevention

or tre&tmeingf of néw sdeg@fercat idieadi $or dére AHaRiaT thvaSi@d odegener ati ve
di sordenp. i jer'.s di . rki " ' , [ ' 5 di sease,
denent ?Cgllocﬁngpi gptg/’ ti}ceut%esﬁ%lcr@?ﬁ@%gul%ofgﬁﬁ%gleﬁefg% s%%t ceh%s,SCO

i ncl udimgndAlez NHeipeld sairdl séase qrAB)d . apiilepyy,ed et r stirdkeitandpids

Par ki nson' s di sease (PD), are characterized eur adegener atj on often
Fosul Ry S et 30t Ao BRI L T G g e At el e S0
sevgr e ithaty it PatdenicteARiildd ¥ dig 1cope tiddh ever yday diid @Hasd argel y

i npai red, which 30 consequently reduces the patient's quality of life.

Ther ef graparaftiast tansas vageusdda ¢-d damd fypsstatdivdgiass ttad presvemctsdel ay or
sl ow down, neyr.odegenerat.i,on as resul t .cogni.tive degljine., To identify
subst ances%\/(ﬂ'.wjviagﬂC an orrf;)1 tﬁjieateg@l rl satcge&acﬁ Iex&gﬁl%ﬁs e tne

2012/ 1e32465PEH ERZGEA/6C6Q6 nd qratntunay s cand rithus cshv aeeldth fir-om

neur odegener ati on has been proven difficult. Targeting healthy or danaged

neur on< i 1 & & ARG o R AN St tve SHE AbiVG (P Dt IE &R to cope
Wi 1§ ore gven Wd et and neURLoM G dsilds (8@vXi dald e R 18tihRss) and as
a result inprove neuronal survival. This inprovenent in neuronal  survival
and t hexgorad atsedigueduct ingrt igv Ivddreodegersaraat icord ican ilkelbhitso falrgo

nmodul atneotqje cc%unrssiedeorfeot t}%rn%?er.ol og}isceaoi OEilerfeicc;cilts. 10 L.n %f rther

embodi ARt °F K Eomposition o e TSWenti'Siv i's for” usé' ih I preventi on
or treanmwnictof a | oss of cognitive ability, wherein the | oss of cognitive
ability is a loss of nenory, attention, |anguage, ability to reason and/or
a cognitive dysfunction.

20 In one embodiment, the composition of the invention is for use
in the prevention or treatment of a neurodegenerative
disorder, wherein the neurodegenerative disorder is
Alzheimer’s disease, Parkinson’s disease, Huntington’s
disease, dementia or epilepsy. Acute and chronic neurological

25 disorders, including Alzheimer’s disease (AD), epilepsy,
trauma, stroke and Parkinson’s disease (PD), are characterized
by neurodegeneration often resulting in neurological deficits.
The neurological deficits can be so severe that the patient’s
ability to cope with everyday life is largely impaired, which

30 consequently reduces the patient’s quality of life. Therefore,
effort has focused to identify strategies to prevent, delay or
slow-down neurodegeneration and as a result cognitive decline.

To identify substances which can modulate or stop cell death



15 The conposition of the invention may be a nedi canent, a food product or
a supplenent to a food product. In one enbodi nent, the conposition of the
i nventi orwD202068235ended for consunption by a human, preCemeRéig/oersoadul t
human bei ng. Many of the neurodegener&tive di sorders or cognitive
dysfunctions occur with the progression of age of an individual. dinical
mani festation is therefore often only perceived in adul thood or at an

al r eadyddVECe eyt Hericee 25 ltlife Jﬁy ﬁtqud??qeé?@é}eé?raetrl% ﬁlaisntk@@dled for

adul t g%ggyf,dm gar, ﬁqﬁe%lg@eh%% eréﬁ %é@%em@%aé ve

di sord 0SS cognitive a ity. T vant ageously, t
di sor derheoriromgri itdry e edy sifgnotvicortHes airidatted oehrtlkgp oreurerd md cmper educe

the furt ressi.on of the de eneratlon f. 30 neuronal ,cells. ldeally
even, Vﬁgﬁb §étqﬁ¥lgﬁéﬁl éV%& Syt o Qﬁﬁﬂﬁﬁ&y Cue to a

pr eyentdwve £f)f ecly ofs an eandik am@ﬁ&@t Irmmdha@dtgdrhﬁwm When & he i ndi vi dual
is still healthy and in his full cognitive capacity.

2012/ 168FABPEER2 G12//FE0BT6 19 Ut vary adl taé}dwattha/é?%mﬁicﬁt@é%tredqﬁ?etlon
Co”pos'lg{ %u%foofe@f‘er{e’}vgqtdnogémﬁ] Q%l?pdc%d fl CREURL QN Ly - anigal ,

preferably a cat or a do humans, neuro egeneratlon can
be 5 obﬂfy\ﬂﬂbﬁmﬂdgﬂnuﬂnﬁeilautspart|cular mnth farn1aninals and ani nmal s

kept as pets. Thereby, it is particularly difficult and heart breaking for
owners of a cat or a dog to see their dear conpanion ani nal being affected

by 13 neur edeganefat iang Hisider Qe &dn@vsiafi GO tinee sakiddtivniMith the
progression 10 of the age of the animal. Advantageously, the current

i nvent ifo¥ presviides-fee golamaron akhicch tea® talss- tve pr dvisded ft -carednpani on
ani mal By i3, OARSo TSRO t o0 fn S WA i PHEfer oy
memory, attention, language, ability to reason and/or a
cognitive dysfunction.
15
The composition of the invention may be a medicament, a food

product or a supplement to a food product.

In one embodiment, the composition of the invention is

20 intended for consumption by a human, preferably an adult human
being. Many of the neurodegenerative disorders or cognitive
dysfunctions occur with the progression of age of an
individual. Clinical manifestation is therefore often only
perceived in adulthood or at an already advanced age. Hence,

25 the invention is preferably intended for adult persons, while
or before the onset of such a neurodegenerative disorder or
loss of cognitive ability. Thereby, advantageously, the
disorder or cognitive dysfunction is treated early on to limit
or reduce the further progression of the degeneration of

30 neuronal cells. Ideally even, the onset of such degeneration
can be delayed or reduced due to a preventive effect of an
early application in adulthood, when the individual is still

healthy and in his full cognitive capacity.



15 consunption regi me over an extended period of tine, preferably over
several years. Neurodegenerative disorders and |oss of cognitive ability
are sl owwopaoeswesls whi ch can occur only gradual |y, but PorGER@2950686 y over
many years and ultimately may | ead to9the death of an affected individual.
Typically, 20 persons affected with such a degenerative di sorder, depending
on the nature of which disease, may be affected and survive for 5, 10, 15,
20 years or |onger. Advantageously, therefore, the conposition of the

i nventi j : j.r C erd ..or ready
from stl(a}?ta{lrflga %ge%cg{agglt\{l%%zgﬁ%dnls%&gf h%% chdog&)d)i slotfl g{ %L]?bégrlé ?l\rflz%vr?édl uogf, in
order ti he tmstedefffeactdorsum tfiunt fer zaspecimadf, tdre ffgmeddnt d megntdmon is a

non-therg%oeutic.n%{hdfor mintai ni ng nental. or cognitive capabilities of
mi

an 30 i dw: e méthdd i1g TR SHEHTHG 4 $4Td Shdi vi dual a

CONMBOSidy N v&QMRriltdH NG G I1GOr Yin the radvantage of fAhen renrihey apeuti c net hod
of the present invention is for healthy individuals, who are not diagnosed
or at i ldt &SAND 20 PR tF68 ZABPETEP2(F 2/066G6U6- L0 atilsk Figrt igult

neur odegenerative disardere,, Therehy, feal thy individuals, can preuent or
stop already very mnor neurodegenerative effects before manifestation of
any di sease campdirsionrdem istadt e iTherselfisctentcal somesogniddgare rcapats lities 5
of those indjviduals can be maintained or. even inproved. In a specific
ebodi RBC e Horf: (Herapauties Hathed B 1Hd PHvehtith FFERFRTE To t he
menpal o gRINdd W qapabidiintdies Ahrih @l sel.ct edd romdtdhe group
consisting of mental 10 concentration, sustained attention, retentive

menor y,i1nvEntaloralterat e, aalsidliut aro Whaagrn caex eciitd Ve fanrctiidsss,talsi ity to

reason,. JRody; ANd 1631SLaNGE & 9. 31d,eSS.

The composition of the invention is preferably intended for a

15 consumption regime over an extended period of time, preferably
over several years. Neurodegenerative disorders and loss of
cognitive ability are slow processes, which can occur only
gradually, but progressively over many years and ultimately
may lead to the death of an affected individual. Typically,

20 persons affected with such a degenerative disorder, depending
on the nature of which disease, may be affected and survive
for 5, 10, 15, 20 vyears or longer. Advantageously, therefore,
the composition of the invention is used for the entire such
period or preferably even already from starting before the

25 onset of such a disorder by an individual, in order to be most

effective.

A further aspect of the present invention is a non-therapeutic
method for maintaining mental or cognitive capabilities of an

30 individual, the method comprising administering to said
individual a composition comprising chicory. The advantage of
the non-therapeutic method of the present invention is for

healthy individuals, who are not diagnosed or at immediate



Those skilled in the art will understand that they can freely 15 conbi ne
all features of the present invention disclosed herein. In particular,

f eat ur es wWoxor¥toendsf or t he conposition of the present | RCEMPR@R/0®Y6 be
conbined with the non-therapeutic nettod of the present invention and vice
versa. Further, features described for the different enbodi nents of 20 the
pr esent |nvent| on may be conbi ned. Further advantages and features of the
pr esent’ it it oh MEE s Firemd it Fdegur & Yexarpllédly Exanpl es: 25

Exanpl g % i gparatd on of.an ethangl fwatgre Qj}g/trvae fH{l%d(r oasted chicory

roots. cory roots re cut in slices an were roasted at an industri al
scal e ateutGOE Jegre 180 imen e c tAf toerf reastamid,e sthzer 130 rcribtasnwveirie;egarstmnd into

wd tract th t | / wat 50/ 50
R e e e e e e e

f or 52h dmdefo RYitrativoiuAld efarcerd nidiugatien afr QRS Qmazwvekﬂm n at 20C,
WO 2012/ 168245PCT/ EP2012/ 060606 11 t he et hanol was evaporated (wth a

Rot avapor at 46C). The remai ni ng wat er phase was freeze-dried to result in
the extyract .. The aield, e ext §: X1 er of
initial c% cgry polv\cxezler b%glg%a ; tr LnlIgr eﬁ:\a@featal o%n cheanertglt%hd i acéetk}%gt e

ext ractlrfvreomjrcoagieecd;aomg:orw trlm)msantﬁij wwdgrmt&mrc@pcahmmms ces and

were ro ted as | After roastin the roots were ground into a
powder e ] it A1 SR 31 Wi R for | cach.

10 concentratlon, sustained attention, retentive memory, mental
alertness, ability to learn, executive functions, ability to

reason, mood, and resistance to stress.

Those skilled in the art will understand that they can freely
15 combine all features of the present invention disclosed
herein. In particular, features described for the composition
of the present invention may be combined with the non-
therapeutic method of the present invention and vice versa.
Further, features described for the different embodiments of
20 the present invention may be combined. Further advantages and
features of the present invention are apparent from the

figures and examples.

ExamEles:
25

Example 1: Preparation of an ethanol/water extract from

roasted chicory roots.

Chicory roots were cut in slices and were roasted at an

industrial scale at 160°C for 80 minutes. After roasting, the
30 roots were ground into a powder (0.5mm sieving) and extracted

with an ethanol/water (50/50) mixture (2.5 L of ethanol/water

solution per 500g of chicory root powder) for 2h under

agitation. After centrifugation at 6000rpm for 10min at 20°C,



The hexane phases were di scarded and the ground was dried at room
tenperature overnight. The dried ground was then hydrolyzed with a 1N HCl
sol uti on wonohsse4at 100C (850mL HCL 1N for 100g powder pCTAIPR@R/080s80, t he
aci dic aqueous fraction 15 was extractled 3 tines with 500nmlL ethyl -acetate.
The three ethyl -acetate phases were joined, washed with water to reduce the
acidity and then evaporated to give the et hyI acetate fraction. The yield

was: G@Geﬁtr@éto%é"raﬂ I@Q’aiprﬂrtaitéld ciiddr y poiideraP 2o %(ér?plcé 3: T8 i mary
corticale nayy;op, :??Qfée oA Pre BRI (Eﬂflt £al, gﬁg to study the
on ne ope

effects o conpoun uronal agi ng has een applied to
st udy td)e:reafdtectﬁleofyl@fﬁct@rfy tdre reemmlcgummsral585§1|es<to:@|dt 2 culkaur e
system 2{23 been de o ed as% nodel of neuronal aging in order to mmc
processt Wﬁtclt‘?lo Cdut i 9Y0r'mal  agi ng of neurons without a neurotoxic
chakl enge. Wth this nodel beneficial effects agai nst physi ol ogi cal

neur odegener ati on during agi ng can be studied and conpounds whi ch increase
30 neurtardlP 19 rdsi vl reraT e drdexdt isfl edhyrhiasatate dtfracentt wpr oach from

the nodel s .descrihed. jn the prior art in which the cells are challenged
with a neurotoxic insul't in order to induce different degrees of

neur odegenerat ixamntdsieng iqutuner sMOe20E2/dl 68245 RCHERZD B2/ 60606 12

cyt ochem cal al ysi s of t he anti NeuN ( Neur onal clei), whichis a
ot L POe har S e Seg e e . 1 e M & LD 61 R Ng ¢ he

l'i f1gspam C@‘mn@%rlté\ﬁfﬁg n%@@ﬂr@&d@d W & ihas Reem establd shad.inThach.

sensitivity of NeuN can be 5 attributed to its steady reduction in
expr essiten haﬂaémmksﬁ% rv@m)rdswd@g@}%ﬂr &gl il draund wesosinidst ato many

ant i gens, O\ézg xrpart%srsel ec]:q,ln g&}estl wdsrhle%rl %}Mﬁ% I | wving and dead

neur ons. &n four d Si'x eks ter e COI’etI cal neurons
begi n mdieg@tt@rcatm&tH @adjmg{dlo saalnmmnl(fcsj gmzsfa cantl dor'end(g5omNe i Icount
over this tine (Fl gure 1A) week 8 the reduction in NeuN count is

si gni f i'¢arftCTas o ee o 7 R GQurtd el BC didids W tHaCH e is a

gr agualy, J 0SS, 19f; QWY ONS i0Ner SEVEIAl ot ekS,y 1P dig aHhngnid W ndow to
screen for nutritional conpounds wth the abl lity to decrease

ethyl-acetate phases were joined, washed with water to reduce
the acidity and then evaporated to give the ethyl-acetate
fraction. The yield was: 76g extract per lkg initial chicory
powder.

20
Example 3: Primary cortical neuron aging model.
A primary cortical culture system to study the effects of
compounds on neuronal aging has been developed and applied to
study the effects of chicory on neuronal survival. This cell

25 culture system has been developed as a model of neuronal aging
in order to mimic processes which occur during normal aging of
neurons without a neurotoxic challenge. With this model
beneficial effects against physiological neurodegeneration
during aging can be studied and compounds which increase

30 neuronal survival can be identified. This is a different
approach from the models described in the prior art in which
the cells are challenged with a neurotoxic insult in order to

induce different degrees of neurodegeneration. Using immune-



15 the slope of this neuronal senescence. All tests were fixed at a tine
poi nt between 6 and 8 weeks. Primary culture preparation: Striatal and
cortical wol2ouwes246rom E16 rats were prepared 20 accor diPQg/EPe012/0pr6e& | ousl| y
descri bed procedure (Zala et al., 2008, Neurobiol. Dis. 20(3), 785-798).
Pregnant Sprague-Dawl ey rats (Charles River Laboratories, France) were
sacrificed by COX2 inhalation. Enbryos were coll ect ed on ice and di ssected

in mediUHhSRHIGH Ing red2st sard N@?—F AytegPhodsiat e Nawrreredd gl lisde,, 250. 6%
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Swtzerlan sing a stereom croscope. rain regions were m nced
wth fcuraremsi, ﬁzﬁsm@ﬂiqyrinmdjhﬁnh/ia%mm\ﬁe‘ﬁ @and itdads uethomegem zed by

repeat ed etting.in DVX cont.aining 1% bovi ne serum mn (Fl ka 30

Sov ¢ 2P TS B Sl St g G ACF B i 600N bt Suspensi on
i n BeurahasalutMdred umd [ShEdd0genAG i oo itz dand)s 1 Feliln: ameyie plat ed at a
density of 50000 per well in 96-well dishes (COSTAR(r), Corning

|ncorpw@n%§@gwaé@ wblzmlqumwaaiztrmm@%@@twmqh 0.1 ng/m

pol y- LI 0- 700 [ ¢ I at ed at
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Pen/ St meqr &GO m\dmpegirutfamm@rwlct%m\dd@l afittdd plhee iangl ws$ies 5 of neuronal
survival at. 8 weeks. NeuN i,mmnos ai ni ng: urons were fixed (at 6-8 weeks
in Vit o) Wit 4%qgarst &%/q@é@f?a N%é%ﬁ:{] 9 e ri%Sed three times
10 1w t iy 12XRBS. Blroakidng siol l{*iéu@ﬁ %taldve’lg B Wity 10%noerdrala)goat, serum

and 0.1% Triton-X was applied to neurons (R, 1 h, mld shaking) then cells
were i n@iiti%ltf?ed et rreeﬂﬂqtlméumr( Nea00; ccemetml@m%elrfrmwl)t iaf PBSIEGRCAI ni ng

0 0 . . X .
5% nor FE%I 4se(rEulr8u%d 1% /1°r1T fctaocnl n)é (t%%’t QLR gﬁét 'a g;%du% i qcolg sng) )
Neur ons WEI’ e
of neurons over several weeks, providing a chronic window to
screen for nutritional compounds with the ability to decrease
15 the slope of this neuronal senescence. All tests were fixed at

a time point between 6 and 8 weeks.

Primary culture preparation:

Striatal and cortical cultures from El6 rats were prepared

20 according to a previously described procedure (Zala et al.,
2005, Neurobiol. Dis. 20(3), 785-798). Pregnant Sprague-Dawley
rats (Charles River Laboratories, France) were sacrificed by
CO; inhalation. Embryos were collected on ice and dissected in
medium containing Ca’’- and Mg”’'-free phosphate buffered saline,

25 0.6% D-glucose, % Pen-Strep (10,000 U/ml) and 10 mM HEPES
(Invitrogen AG, Switzerland) using a stereomicroscope.
Separated brain regions were minced with forceps, dissection
medium was removed and tissue homogenized by repeated
pipetting in DMX containing 1% bovine serum albumin (Fluka,

30 Switzerland). Following centrifugation (4°C, 5 min, 1000Xg)
and resuspension in Neurobasal™ medium (Invitrogen AG,
Switzerland), cells were plated at a density of 50000 per well
in 96-well dishes (COSTAR®, Corning Incorporate, USA) coated



15 then rinsed three tinmes wth 1XPBS before incubation with anti-nouse
CynB-conjugated Affini Pure F(ab')2 Fragnent secondary anti body (1:800;
Jackson IwouncResmar ch Laboratories Inc., UK) covered wpPCh/ERRazionicoen f oi |
(R, 2 h, mld shaking). Cultures wer® then rinsed three times with 1X PBS
and 20 protected fromlight for the duration of tinme prior to analysis.
PSD- 95 | abeling was identical except that fixation was in 100% net hanol

(- 20C, "G iGmL menl poDyos- (vAERAT (Mt v 0Bl A edddiit s )S st rused at a

concentd, at.i f 4.5 Y i ey o in perfornmed using a
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3" g0t LVEFE By Bl iy A1 TS 5k b il g - B £ e
enhgnceyefe ldigr1 I dviand ana yzad0g: the nunber of fluorescent entities
that satisfy rigid size (0.0014-0.028 square pixels) and circularity

(0.5-1.0) requirenents for consideration as a neuronal nucleus. PSD 95

i mages ised f.or dJuegrated pixel WO 2012/ 168245PCT/ EP2012/ 060606 14
density—rreasm—eﬂem—vwef-ﬁacqui red in an identical manner to NeuN.

St at i stiNegalorsd grefd danceel wWas: asessedtbetrnweent dat aripdi riss with a one-tail ed
t-test using M crosoft( Excel . Significance was attributed using an

| evelP DG S 5 S H i rudd? T e g e G in St S ol cat ed
as 1y - Wth O:0ms Bamlie s Adtdidy Qndde el erry WXty acts fefnbxanpl e 1)

on the neuron aging nodel (of Exanple 3). The chicory extracts descri bed
above d@mdnstarateds} ¢hilfd daitt oro ersoprstlesd dre ingudelisn Wiltr & dorti cal

culture_. el af. i .. The cell r. reat e ordi.ng t. rd
regi rre%?lqgl‘glsfhatqﬁen olncglr?\e*rl rC)Efe ]I%hse @euﬁ\gul%ectur?gztleﬁ?n“\ai;% raglp lacﬁeegﬂ\svi 'ﬁwmal
medi umairenBayorl, 1 Gcharyeatine reB vas ri g itri iatee b 2om ddana 11 G daye reephaciangt hal f
the mediumw th either the vehicle DVSO 15(controls) or with the required
amount off ond BtARE ek gctyernight, gentle rockirng) . Neurons were

15 then rinsed three times with 1XPBS before incubation with
anti-mouse Cy™3-conjugated AffiniPure F(ab’)2 Fragment
secondary antibody (1:800; Jackson ImmunoResearch Laboratories
Inc., UK) covered with aluminium foil (RT, 2 h, mild shaking).
Cultures were then rinsed three times with 1X PBS and

20 protected from light for the duration of time prior to
analysis. PSD-95 labeling was identical except that fixation
was in 100% methanol (-20°C, 10 min). Anti-PSD-95 (ABR-
Affinity Bioreagents) was used at a concentration of 1:500.
Evaluation of NeuN cell count was performed using a BD

25 Pathway™ 855 High-Content Bioimager (BD Biosciences, Belgium).
Automated pictures of each well were made using identical
parameters for unbiased comparison between conditions.
Pictures were analyzed using Image J software by converting
all images to a stack using a built-in image enhancement plug-

30 in and analyzing the number of fluorescent entities that
satisfy rigid size (0.0014-0.028 sguare pixels) and
circularity (0.5-1.0) requirements for consideration as a

neuronal nucleus. PSD-95 images used for integrated pixel



to reach the desired final concentration. Half of the nmediumwas repl aced
each week to nmaintain the viability of the cells using a nmedi umthat

cont ai nedwequivaBmnt anmounts of vehicle or extracts to Peamr2ubac@esi r ed
final concentrations. Al 20 treatnmen conditions were conpared to cultures
treated with the equival ent concentrati on of DVMSO or water vehicle. Cell
viability was eval uated usi ng NeuN counts as descri bed above. Wth NeuN
only cél9ns/itabiNgasp e Be elpAuaEH 1 1erief gire ideTorider! 86T él%at e t he

ef f ect sy 0fy t he axtracts alise, ;an 25 nevroanals funct | %%%&h%fagggr 8rps namely

PSD- 95, Ich 1's an i ndicator of neuronal connectivity, has used. This
secondariytlr eadowt- tgiives] g -fagrdthers imgadirce aofo friurtomal 1 .healdarh. £ IRSD35 was

validated far_ its relati.onship ta neuronal, firing behayvior. by correlating
Hocr 0aded 1 e e ot T 8 Ly hrres ST H b odeds i st 8 g
act bVi tped e st dal Wit s tearitdicali igw-onal Jpdel- ¢f pal ygl utam ne di sease.

Therefore, we confirmthat this assay conprises an interesting and rel evant
secondary test for neuronal function in our primary WO

2012/ 1 / EP2 - ul tur t t t.ed -ghi cory
r oot (%@%&pr%ﬂlﬁoép%%%% ccgl;itcl%>%yhfég%t§‘)récr ul\iogbuE;lX% hl%n 1tc)heOCh
cor r espordimeg IIVBQ@ G repmtadal 1 ato fhattanQ epgd)nd (400% Fi gure 2A) and 100

pg/ m 50% Figure 2B). Testing .of other chjcory extracts conf.irmed
Paur opricife AR ot FRAHE T RTarP sk (HRCHSS (R L & Wtery&thanol 10

extipactQfrd; { i GOf Yart 00t S/ iSRRI B t2)c vas neuneprieat igge at both 50
pg/mM (-130% Figure 3A) and 100 pg/m (-170-180% Figure 3B). An extract

of roastEdThiTdsr yprieparad Byrsattad carstratiaexaa &cts tom dafce - egalingirne
hydr o oL e e ) S ML OMLELSSHLON 24, 400 ol
pr epar ecdiyunacirdinea yhyidr elnysits;e dfoldrowedh by mmtikzerrel andaat hyl tacet at e
extract]on was SYangly Mo ariotect! ve 3l QoM T, (33 J ure 30 20
15 (controls) or with the required amount of one of the extracts
to reach the desired final concentration. Half of the medium
was replaced each week to maintain the viability of the cells
using a medium that contained equivalent amounts of wvehicle or
extracts to reach the desired final concentrations. All
20 treatment conditions were compared to cultures treated with
the equivalent concentration of DMSO or water vehicle. Cell
viability was evaluated using NeuN counts as described above.
With NeuN only cell viability can be evaluated, therefore in
order to correlate the effects of the extracts also on
25 neuronal function another marker, namely PSD-95, which is an
indicator of neuronal connectivity, has been used. This
secondary readout gives a further measure of neuronal health.
PSD-95 was validated for its relationship to neuronal firing
behavior by correlating decreases in PSD-95-positive synapses
30 with decreased burst firing activity in an in vitro cortical
neuronal model of polyglutamine disease. Therefore, we confirm
that this assay comprises an interesting and relevant

secondary test for neuronal function in our primary



WO 2012/ 168245PCT/ EP2012/ 060606 16 C ains 1. Conposition conprising roasted
chicory root for use in the prevention or treatnent of a neurodegenerative
di sorder sandi20r8A5| oss of cognitive ability. 2. The compogireéiancwhe cl ai m
1, wherein the chicory is provided inisthe formof an extract. 10 3. The
conposition of claim2, wherein the extract is obtainable froman

et hyl -acetate or ethanol/water extraction of the chicory. 4. The
conpositld 5 -one of the preceding clains, wherein 15 the

neur odegener ati ve disorder is Al zheinmer's di sease, Parkinson's disease,
Huntington's di sease, denentia or epilepsy. 5. The conposition of one of

t he prégedixigacltaiars,rodereel wi20tdrey g ofSaoggr tli)veralidddady a s a | oss of

menory, attention, |anguage, ability to.reason and/or a cagnitive
Gy T Rt 6 GO PGt o Biie IR Repreeedng et thi ch i s a
25medi cayrMo1 adf eRd rpradyst/mar @ supplreeMe taa £/0d 00 pg/ml

(650%, Figure 2B).

Testing of other chicory extracts confirmed neuroprotective
effects of chicory extracts (Figure 3). A water/ethanol

10 extract of roasted chicory roots (Sample 2) was
neuroprotective at both 50 ug/ml (~130%, Figure 3A) and 100
ug/ml (~170-180%, Figure 3B). An extract of roasted chicory
prepared by ethyl-acetate extraction after acidic hydrolysis
(Sample 3) also demonstrated neuroprotection at 100 pg/ml

15 (~300%, Figure 3D). Another extract from dried roots (Sample
4) but prepared by acidic hydrolysis, followed by methanol and
ethyl-acetate extraction was strongly neuroprotective at 50

pug/ml (~330%, Figure 3C).

20



product. 7. The conposition of one of the preceding clains, which is
30i ntended for consunption by a human, preferably an adult human being. WO
2012/ 168 BRI/ 16PRA612/ 060606 17 8. The conposition of onecofEPeéie/oclcas ns 1 to
6, which is intended for consunption By an aninmal, preferably a cat or a
dog. 5 9. The conposition of one of the preceding clainms, which is intended
for a consunption regine over an extended period of tinme, preferably over
several years. 10. A non-therapeuti€l#&®®fod for maintaining nental or
10cognitive capabilities of an individual, the nmethod conprising
adm nistering to said individual a conposition conprising roasted chicory
root. 1Il. Themesitthemrapeutdrd stetchow aeftecd abmcbly wherteifio it hesement alhelSor
cognitive capabilities are selected E;on1the gy oup . .

prevention or treatment of a neurodegenerative disorder

5 and/or a loss of cognitive ability.

2. The composition of claim 1, wherein the chicory is

provided in the form of an extract.

10 3. The composition of claim 2, wherein the extract is
obtainable from an ethyl-acetate or ethanol/water

extraction of the chicory.

4, The composition of one of the preceding claims, wherein
15 the neurodegenerative disorder is Alzheimer’s disease,

Parkinson’s disease, Huntington’s disease, dementia or

epilepsy.
5. The composition of one of the preceding claims, wherein
20 the loss of cognitive ability is a loss of memory,

attention, language, ability to reason and/or a cognitive

dysfunction.

6. The composition of one of the preceding claims, which is a
25 medicament, a food product or a supplement to a food

product.

7. The composition of one of the preceding claims, which is
30 intended for consumption by a human, preferably an adult

human being.



consi sting of mental concentration, sustained attention, retentive nenory,
mental alertness, ability to |l earn, executive functions, ability to reason,
nood, andwoesixitesnse to stress. 20 PCT/EP2012/060606

17

8. The composition of one of the claims 1 to 6, which is
intended for consumption by an animal, preferably a cat or

a dog.

5 9. The composition of one of the preceding claims, which is
intended for a consumption regime over an extended period

of time, preferably over several years.

10. A non-therapeutic method for maintaining mental or
10 cognitive capabilities of an individual, the method
comprising administering to said individual a composition

comprising roasted chicory root.

11. The non-therapeutic method of claim 10, wherein the mental
15 or cognitive capabilities are selected from the group
consisting of mental concentration, sustained attention,
retentive memory, mental alertness, ability to learn,
executive functions, ability to reason, mood, and
resistance to stress.

20



