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Biva oreflana composition for the freatment of macular degenerstion

The invention relstes to the use of compounds and & composition for
preventing cerlain disesses of the retina.

The invention aims to Improve the vision of dissased psople, or af least
stabilize the developmernt of thase diseases.

Age-radated macuiar degenarstion, or AMD, is & chronic degenerative
refinal dissase, progressive and disabling, siffecting the elderly and whose
origin is multifactorial (Bellmann and Sahel, 2007} In France, it is the major
cause of visual impairment above B0 yesrs and the number of people
affectad s estimalad at one milllon, A disease with genetic predisposition
{Fajnkuchen and Cohen, 2008}, it is responsible for a growing number of
cases of bad viskn, proportional fo the incresse In life expectancy. This
discase affects a small part of the reting, the macula, gn ares that used to fix
objects, to read, recognize faces and discem colors, AMD is most likely
polyganic with the itervention of risk factors such as prolonged exposure ©
fight, high blood pressure, hypercholesterclemis and smoking. There are two
types of AMD, the dry or atrophic form which represents 80 % of cases, and
the wet form, Only the latter, which is characterized by the appearance of
naw binod vessels behind the reting, can presently beneflt from tragimeants,

The pathophysivlogical mechanisms of AMD are still poorly known, but
the Involvamant of processes of infoxication leading to the death of the retinal
pigmentary epithefium (RPE) cells has been esisblished over recent vears.
Indead, during aging, these ocells may exhibit dysfuncions relsted to
lysasomal accumulation of protein-lipld complexas called fipofuscin granules.,
These granules are progressively formed by the accunudation of undegraded
profeins and lipids ariginating frony the phagocoytosis by the RPE of the outer
segments of photoreceptors (Firmemann et al, 2002). Lipofuscin also
inchudes c,:yteiaxiﬁ: darivatives of visual cycle pigments, such as AZE, which i
formed by 8 combination of two molecules of fansselingl with an
sthanolamine molecuwle. Under the effect of blue light, AZE Is oxidized and
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induces profein, lipld and DNA oxidation, causing g significant oxidative
strege in the RPE cells during aging (Kim of al. 2008}, Attempts at prevantion
or treatment of dry AMD are based on nulritional supplamentation with
substances that raduce the accumulation and / or advarss effects of AZE
{(Dubermard et gt | 2008 Souled et al. 2007 : Dulot ot af , 2008; Leced,
2008 ; Gohen ot al, 2010 ; Lecer! and Desmetlrs, 2010).

Given the very probable role of this mechanizm in the developmeant of
AMD, the inventors used an in vitro cellular model of induced phototaxicity by
the association of a treatment with AZE and Hlumination by blue light on RPE
primary cell cullures wherein cell survival was measured. This modsd was
developad by the Institute of Vision and sllows for soresning molecules
aimed {o discover new candidates for the treatment of dry AMD. This original
model is closer to the "physivlogical” situstion than cell ines commonly used
in othar laboratordes {Dunn et al, 1088), bsoause the cells used already
contain protective substances originating from the animal dist and thus are
nat iy @ sttustion of "defiddency”, and their distwbance s induced by the
addition of AZE.

The invention thus provides an opporhunity o find an allemative
treatmeant {o shheady existing ones.

Spenifically, the nventors have discovered that the prior incubation of
vefls with cerlain molenulss greatly raduces the cell death caused by
Hlumination with blue light of RPE cells pretrestad with AZE.

According o the invention, these molecules are presant In & urucum
gxtract, or arg Jderivalives of galic acikd or compounds of the family of
anthocyaniding,

One gspect of the wvention therefore relates 0 a8 composition
comprising an exiract of yrucum seeds for photoprstection cells of retingl
pligmant apithalium in a mammal,

Thee urucum or achiols, wr Bixa orellana is a treg or shrub of fropicsl
America. it produces red frult filled with seeds thorns,
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fy the context of the invention, the tenn "sead exiract of Bixa oreifany”
i an extract preparsed from the outer coat of the sseds, that is 10 say, the
wany substance covering the seads of Bixa orellana. This waxy substanes is
known to be rch in bixin and carotencids, as well a8 s use as 8 food
coloring agant.

it is known from WO 01/85183 a composition for the prevention and
freatmeant of ave disonders, ssid compositon meay nclude an extract of Bice
orsliana as an inhibitor of aldose reduciass,

This extract comprises gallic acid and / or pyrogaliol, thus it is probably
2 lesf extract of Bixa orellang, as desaibed by Terashima et sl [Chem.
Pharm. Bull. 38 (13), 3348-3347 (1081, which actually shows its activity as
an inhibitor of aldoss reduciase.

in addition, WO 01/85183 shows the inhibition of aldose reductase as
part of 2 mechanism o protect against catarscts and disbetio relinopathy.

WO 01/85183 dues nid therefore show the effecliveness of an extract
from seads of Bixa orsflans for photoprotaction of RPE cells.

Accarding to one smbodiment of the prasent invention, the composition
of seads of Biva oreflang is for the treatment of macular degensration related
o age (AMD) in the manmal,

According to another embodiment of the invention, the composition i
intendad fo treat Slamanits disease andior retinitls pigmentosa. Stargardt's
disease or Stargardt's syndrome is a heraditary disesse, inwvolving 8 bilsteral
decreass in visual acuity due to atrophy of the macula,

According o ancther ambodiment of the invention, the compuosition s

radiation. Blue rays by means of the radiation corresponding to the blue part
of the spectrum of visible light, or wavelengths comprised batween 435 and
480 .

According to ong embodiment of the invention, the composition further
comprisas a derivative of gallic acld andfor a compound of the anthocyanidin
family,
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The gallic acld derivative can be ellagic acid, sither pure or provided as
g pomegranate sstract. Inderd, pomegranate containg ellagic acld in large
quantiies (Panichayupakarananta et al, 2010}

The compound of the anthocyanidin family may be cyanidin, sither puie
or provided i the form of an Acal extract, This plant does indesd contain
cyanidin ghycostdes. Oyanidin may also be provided in the fem of an extrant
of Hibisous.

The composition of Bive orelfana seeds can be used as o food, a
distary supplement or & medicameant,

Dietary supplement means a product containing said compound or
axtract or enriched it said said compound extracted intended {© supplemeit
the diet by providing nutrients beneficial to haalth as defined by the Ewopean
Directive 3002MG/EC. For example, a food supplsment can be a capsule or
tabdet to swallow or a powder or small ampulls o b mixed with food and
providing beneficial effects an the reting.

A drug means a product containing 9 precise dose of said compound or
sald exiract as defined by Europesn Directive 858/658/CE e any substance or
composition prasented as having propadies for trealing or preventing the
dizease in human beings or animal. For example, the drug containing the
compaund at therapsutic doses may be administered orafly in capsule or
tablet form or injected intravitreally or administered by any other way to give
bensficial effects on the ratina.

Ancther aspect of the invention relates v 3 composition comprising a
derivative of gallic acld andior a compound of the anthocyanidin family, for
photoprotection of the relinal pigimentary epithedium in the mammal.

The gallic acid derivative is preferably ellagic acid, especially purified
form or made of an extract of pomegranate. The compound of the
anthocyanidin family is prefersbly cyanidin, sither purle or provided in the
formof an sxtract of Acal or Hiblsous,

The applications of this alternstive composition are the same as those
of the previcusly mentioned composition comprising an sxdract of Bixs
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orefans seads. As wall as the latter, the other compusitions may be used as
a food, a distary supplement or a madicament.

The invention will be belter understood upon mading the following
desgription and  examining the sccompanying figures. These are for
information only and oot imiting of the nvention,

Figure 1 llustrates the effect of an extract urucum of bixin and norixin
ot the protection of the EPR tested for phototoxinity.

Figure & Hllustrates the effect of chivrogenic acid, rutin and of eflagic
acid on the protection of the EPR fested for pholotoxicity.

Figire 3 illustrates the sffect of ovanidin, ovanidin-3-glucoside or
delphinidins3 sambubloside and 20-hydroxyecdysane on the protaction of
the EPR festad for phototoxicity.

Embodiments of the nvantion

SRR

Exiract A is made by slining the sseds urucum in absolute ethanot 3 L
par kg of sseds) for 18 hours, The agitation In agloohol hay the effect of
detaching the waxy film on the surface ing seeds.

A suspension is oblained, it is sieved to remove wuum sseds. This
suspension s then reduced o 1/8th then decanted. & heavy suspensian is
formed,

The lipidsrich supernsiant is sliminated. Maltodexitin is added o the
solid deposit and the mixiure s spray drded,

The sxtract contains 16% by waight of bixin, In the following examplas,
the concentration of the extract is expressed in bixin squivalents.

Extract & is also rich in carotenoids, it also contains other terpenic
comprunds such as geranylgeraniol and tocotrienols (80 % Sand 10 % )

and several flsvonoids.

The extract has the ollowing features for 100 g {Table 1}



Table 1

' Energetic valus

318.04 Koal

Carbohydrates (hy differsnce)

 Bixin

Fat {by hydrolysisy

1.6 4

Toral fibers

Sodium

Humidity

8dmg
8%

Minerals 4.3 %
5
According to one embodiment of the invention, the axiragt A can be
subjected to saponification, so as fo tum sl or part of bixin to norbixin,
I Aclivity assavs
10 The inventors have tested 15 natursl substances snd axtrsct A on s

RPE caliudar mode!l of phototoxicity described below (Table 2).

Table 2

Compound nams

Source (example)

Pasitive controls Lutein | Spinach

Zoaxanthin Maize

,,,,,,,,, Resgveratral Grape

Carotenoids Rixir Urioum

Nesrbixin o

Extract A "o

Crocetin o Saffon
Phenolic acids Ohlorogenicacid Mate
Flavone Qrientin Agat
Flavonod Rutn Buckwheat
Flavanone Naringenin lemon

Banzopyrang

Ellagic aoid

Anthocyaning

Cyarnidin 3-glucoside
Delphinidin 3-sambubilosida

&a;a}‘

Hibisous

ﬁsmmmyanidiﬁs

Cyanidin

Acai®

Staroids

20-Hydroxyecdysone

Guinoa
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To test the photoprotective effert of the lust substances, the inventors
used a callular modet of induced phototoxricity by treatment with A2E followad
by flumination with blue radiation. This model was produced from primary
cuttures of adult porsine RPE colls. Cell sunvival was determined by the ratin
hetwean the number of Bving cells and the oial number of cells {alive + daad,
respectively guantified  using specific steining). Image scguisiion was
performed using a fluorescence microscope controlled by Metamorph
software and guantifications were made by processing imagss acquirsd by @
program dedicated quantification. The sxpetiments werg parformed in 98-
well microplstes in quadruplicate and the experimant was rapeatad at least
fouy times. Cells were treatad for 48 hours with these compounds, the last 24
howurs i the presence of ARE before induction of pholotaxicity, Three
concantrations (U1, 1 and 10 M) were tested for sach compound. Some
compounds were  further tested at 20 M {o achieve 3 rangs of

gancenitgtions.

The results, presented as aversges and standerd deviations are
axpressed as parcentage of survival cr:smvpar‘&é {0 the control without A2k .

The sxperiments did not show a profective effect of 18 compounds o
axtract A al concentrations of 01 and 1 M {data not shown for lutein,
for urucum sxtract A, cyanidin and elfagic acid in figures 1-3).

In @ series of tests {n = §), axtract A sllowed a significant profection,
with osll survival for 20 M of the onder of 83 %% of the control without A2E, o
ba compared with that of controlb + AZE, whinh is only 45 % (Figure 1)

Among the 15 compounds tested at 10 uM, two provide g celiular
protection against phototoxicity.



Notably, 10 uM oyanidin provides o protection in the order of 87%
survival comparad to the control without A2E. Al 20 g, the same compaund
provides almost complete protection (Figure 2).

Ellagic acid also provides protection in the order of 8% compared o
the cantrol without AZE. AL 20 uM, this compound provides profection similsr
o that measwrad at 10 uM, but with a belter reproducibility {(Figure 30

Photoprotective effects expeoted for lutsin, zeaxanthin and resveratrol
{"positive controls™) were not abservad with thase experimantal conditions.
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ABSTRACT

Composition of Bixe oreffana for the teatment of macular degeneration

The invention relales to a composition comprising an extract of sesds uf Bixa
oraflana for the pholoprolsction of the retinal pigment epithelium in
mammals,

The invention relates more particularly to the use of such 8 composition for
the traatment of macular degeneration ralatad o age (AMD) in mammals,
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Bixa orellme kompeadend sakudris depeneredoid kossldsdve
Ssabadudod jpdnypontek

i A Bre orellone wagiainl extroktonsdt tavtalmazd komposield emifisok retinn pigment
gpitchinmanak fonyvedelngre.
2 Az 1. wdnypont szerinti Rompoziad emlostk dregedosest jard nukeliny degensrdcidianak

{AMD) kovelostndd wortdnd alkalmedos,

3. Az L igenvpont szerintt konyperioio Btargardt betegxdy & rotinity pigmentosa keusddsdndl
Wntdnd aiiiaimazz’sra_.

4. Az b lgdovpont szevingt kompodield alkadmasdse retinpkdrosadds megelisdsdre, anwly
retinakdrosadast 3 435 $o 4090 no kaztitt holliunhosszd bk favack irtdnd Ritdtel okoshat.

s Az 14, sgonypontok bimselvike szerindt bomposicsy, amely sgy megfoleld hordoadt turtalmaz
a szembe WGrdns bevilelére vagy bomjekidlasirg, vagy o wirbe toniénd bonjaktsiism

&, Az 1-5. igdnyvpontok birnmdyibe seernnti komponield, gyogyaserkent vagy delovaser-kiogés

seftokdnd vagy shdndssorkdat

7 Az 16 igdnypontak barmebvike saeinti komposicld, musly tovdbbad sey galhussav-sziomas
zetkiot dafvagy ey av antuclanidhnok csuhisliiba tartos vegyiltel tartalmaz.
& AT dpdnvpont szerintt kompozivid, sezal jellemesve, hopy o gallusesmveszimazék az

etlaginsay.

& A T vagy B igdnyvpont somintt Romposickd, aszad jellemerve, hogy az anocianidinek

cealddidba anozd vogvtlet o cimndin
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