»e3e>] k>gf fgh"hz(k6”"kTkEJi Use of cystathionine FIELD OF THE INVENTION 5
The present invention relates to a nutritional conposition, to a food

suppl enent, to a prophylactic conposition and to an infant

cont ai ni ng cystat hi oni ne. Patent applicat |1on EP 0655244 Al"mmwmummmmw
am no aci d-based nutritional conposition for treating infectl

containing a proportion of pharnmacol ogically active cysteine 1d éﬁ’eat er
than the proportion of cysteine corresponding to the needs of a nor nal
indi vidual . However, free cysteine has mgjor disadvant ages I‘wﬁ "mmu"mn
poor |y resi sYsmel eystathigping "t reat ments since it oxidizes,

cystine; secondly, cysteine has poor organol eptic quali ti es Si NG&ood+N
weakly gi vi i and ot her sul furcontaining conpounds, it
engender s am @W@g@w\@ﬁunpl easant taste in the 15 nutritional
solution. Gven these difficulties in enriching a product in cysteine due

toits instapy bﬁ%e tq}xt)&{tloﬁoxleﬁttésofasa B ioRS: édﬁ%ltfo?lr t& Al fo68 isgh1BHEAL! td @D

products, for usi ng cystelne precursors. thionine is an essenti al
anino acid mmpphwlmtlwppﬁlélomaéé%@lh%% fW“ﬁ@“W@B’@B%StFW%“@uccesm on of
5 steps involving the synthesis of honDcystelne (in 3 steps) and then that
of cystathionine in_a step which erS|bIe n fin .ei ne.
W have shOV\Bat?Il‘fa?PPb‘faé‘\?P n%émﬁﬁlA&rd 6@’% apo %‘Egaﬁefi nﬁ%ég%a p\(f/?“lthﬂ{fluce
the benefi cifr tedatiagtinfeetiony, V@iﬂltdiﬂingm Ipfd]ioﬁgart bé pliamhacotogivally edctiee cAsteine

bj t th t {
o hce, 19 st sRer B nd MORRAR b skDF e {5l & Y il LR el
have shown tHawevsssfrae hysteingdas manmcmsmaréamaﬁtsély;t tﬁahp@cgrbt eisistant @@?@i@\e
is one of t'\!r@at%@nl@”hﬂ@e QP'(Q&H%'&' Gh ﬁérﬁcﬁl%u@éj dy@tlﬁé‘esééHﬁQQ Rod¥ine IHasi Sood

nonessential amno acid

means uman
synt hesi zi ngoﬁgﬁllolﬂéi%e%%htleﬁt511i1°§’ |1Wai(5n81v§}gn€§ li‘}fdr‘r‘,%ﬁ %/}\4:% @%ﬁ@‘gr"&?& SP[&“O

many Conpounélﬁ}talﬁ%ﬁ t&i uings,30 engeitieze dn todof YBd eilsdea ety unpléasant chsteaindthe

t hen, i decar b?x¥1 'gﬁn to hypot aurine, which gives taurine. A so by
decar boxy! at PYRUON4 sRlHOR.es 1t "in the synthesis of acetyl CoA and can,
furthernore, be converted into pyruvate. As a sul fur-containing amno acid,

cysteine al | gys the f ol 1f1 1nOEm'§uTh§1‘£<% @d#?ﬂ?%y%hg Mg &b UK StaBiidRidihete

t he three-di nensi onal s ur es ace circulatin H%
i ntracel | ul agolafehsnmkr méotb@uﬁu prishisgnetrigosprguekie AP © USiHE AYyiee

cystei n;a i's #)Wséﬁml\/létﬂloﬁﬁl%eﬁs M RERnBAIN BHfol §01@Q$1§ENQ@10W§ ﬂlb%l@iy@ﬁﬂkls raf
since i is

ound in rtion.in the ot ei ns synt hesi zed
responséQt o Cysteng Hy Fé}ﬁ%ﬁﬁg gl tslﬁi’tsll’é‘ﬁgv‘(l%lg eélfu‘ffehoé?océ'ﬁtfl(?ﬁl(& 3stehd i s
one of the cafdstheh Wientos cy:eftatgidmil&t ihi sonep whichtiatrhiversible,shen ﬁnalpeptqystemaa‘éf’e up
of glycine, glutam i 3 g
celis, and i g aye Shown etﬁct pclloglgg1 %gtrh?o dnoSeE gg‘f: §kéaﬁ ﬁl%sséblgg(sgﬂﬁghﬂse%gbéﬂ@]ﬁ
is also and efpde plasehjpddneemfc}mn%thmttt in reysiﬁmanAnachmf thenpresenh ntVﬁ@tlcwokay,
whi ch neutr aje reft‘beﬁo{nag' gﬁhﬁ’u(ﬁ‘ﬂ% bibees f9§t ‘I"tnfs%lte'aﬁy cbikeste@to ¢a416i8E and)d

of aging. Fina l'utathi dbne_1s a mgj or eto in in.the |iver
and thug 5 conf¥Pp eyebévecﬂ’é’wéllthﬁt\WéﬁaF “Eﬁlsi’é‘f?gb?%ﬁ %‘Q?g@@“%e&‘ﬁl fic

studi es have been carried out on cystathlonlne in V|tro on i sol ated cells,

di i | th t. l.
Chem | 143 GSeiigstorfiont fisna0 piiingatiaf i ¢ FAFACH Bl Rimpat Buaff s o
met abol i zed honesyesttial aminoracidmiath mgans thatutbe hu&an(bedy isecaaablc of syrifyesidiigait.
(Proc. Inter plowcé‘gﬁgtlt 1sBi'nﬁ3%?ﬁm sinkd it égnet%"@onv%ﬁécg dntqunankg c@ﬁpou%@@%ystélﬁe Ras

been wel |l known t lonine 1s an I nterne q}rgeln
t r anssuBPi dapkidized\ini C‘(}'htemﬁt wlfanir yacids and fthans by Klecarhpxyiatiass torByPRtaNINGe Whisha

hormocyst ei Negied tAire, Ms%tl?}' H@oarﬂ%x?faﬁ@ﬁ‘t f;t )éa@féiuﬁ) i - tlﬂﬁ?&tlﬁeﬁfs@f acBllyDCbQJTand
or el ar e 1.nvVOo

Bi ophys., 1980, 204(1)
cyst at hi oni n&a%: rfu‘(}y]i“iﬂnéf% 8ﬁ8“%ﬁr§§%tprpé’§‘fv§‘te ﬁsﬁaﬁ“ﬁ@PC%?Vl%@@H? 7 ?yﬁgme
article by Nan&@§$heeforﬁ1htlox( Amdlshlﬁ@bmdelwhlandme itostabilidet thb thre@ d2aision@80,

g, in himan
conver si3én oFurthermore, the supply of cystelne IS 1mportant in cases whele stress 1s observed in the

organism, since it is found in high proportion in the proteins synthesized in response to



met hi oni ne to cystathionine. The present invention proposes to disregard

t hese inconveni ences by enriching the 25 nutritional conpositions in
cystathionine in order to provide cysteine and to maintain the glutathione
status in the consuner's or patient's body _ SUMVARY OF THE | NVENTION 30 The
present invention relates to a nutritional conposition conprising
cystathionine for oral, enteral or parenteral nutrition, to a food

suppl ement conpri sing cystathionine, to a prophylactic conposition

conpri sing cystathionine, . .or n i nfant f.oi ~nul a .conpr.i si :

cyst at hi oni nEi1aBEAOrY SIHEeHs, %%&rd‘émﬁ% t 13 mﬁeﬁt ﬂ%n%o 4 “8’\’/t8,°f
cystei ne hasglimjldonagi sadvant ages both fromthe point of view of its
heat-stability and fromthe organol eptic point of view Surprisingly,

cystat hionine does 5 not exhibit these negative aspects. Cystathionine is a
product of cChdahmatiion thpepisermadsner 9§ gbicing, ahdamisracifb andpyptgipe.jlsacts as a

convert eg 0o, fy3 f P?li@i)ﬁgtc@ﬁs,%ﬁﬁii§ﬂ1v8fve&¥1§ tloR IreARRs addirSarfiinBelRid tEehsHdrt.
interest is natural [y présent in mammalian, tissues. "Fb’\ﬁi]élalritgtiE&EE ct, of _the

i nvention colceralee andgspsciallynene ebmsoBIost SRPAEAPHrAE oty olPicd,
adni ni st er edpQfalikes fredtrediadls Vn@ thpabantes ahé Yiskd cfenacd aripef bgiaf. Fielly,

i nvention concerns the food suppl ements contajni cys hi onj A thpird
aspect of t hUFARaRT s c%ﬂere:ﬁﬁg’x YINE BFOHhH Bt Fgmcéﬂ%%ﬁ ic8rr11{spl%8t3rsltt§i lnhlreng
cyst at hi oni nelimihafioof kerabjntics. of t he i nventi on concerns the infant

f ormul ag,cont ai ni ng cystathionine. A final aspect of the invention concerns
the use of cystathionine. 15 The term "cystathionine" is intended to npan
cyst at hi oni n8cientifiheudies have besy semieHioghemeystathiopinepn vigFamondsalatad fellsnanfetn
salts or a mhung QkyVAriees tHeoidiBlety VigkedideOM (B BidNeCheae143)H; iIb4pnal
conposition” is . intended o, mean any conposition for .oral, enteral 2%.
parenteral , BSP{oRSr 9130P°S(§1bélfté(r‘§ahﬁ¥s¥"rﬂﬂl% € 15 ngipbalized 1o fYsIERfe P AT AN
or for ani matissued IBindecthiaitéod By &opdProct Intetn pCouitrc Biochemi Athe Viemhas 1058 ad,

0 ¢ it e h be. it R R oe T e ‘
oy £ Yo5co! GRS, Ll SRR GRS P R AT e
i ntended to sdfdatamy whidhpesinellp tragsferdites sdfur of npeihioniniey wla Hogrocysteinp| tagive

whi ch can be | nti; 00p§ee LAY Anh NS 1 HLANATER. VBR Rerh O i SpHs Nelogdhans@$ 8die7)
digestive tract: 1n particular by subcut ancf=<ousé'|§1iri i.ntramyscul ar ﬂi%ﬁ{e"on’

by peri t oneamephpciar dheir grartpyhe HvolXFEat 91 ioHFlaigHne ihEapatiiqng &Fm
"food conposFiady, vér§ rédeh@yidRel attieldBANaaQyss 6t Glli (Am.vi. Phgsisl. EstloerdtolirMekab,

gel ati nqus, i i i gerated or, powdered ¢ oSl L] .0 :
Gomposi Bhon A LS aA e Gt Ha s EPTh Sor oroo B orey Roting od Haine |
may be possi bifesddolabeled emethidrines, rttits iquardifaingc onposians,o theatto radi engversionhel 30
pr esent inveg_ieiﬂg&lliﬂ&t(ﬁgg}a%&lﬁgrrperature, refrigerated, frozen, dehydrated,
it may in particular I'qui ds, drinks, soup, nousselines or purees,
cereal s, mayonnai se, salad dressing, pastry or pizza dough, pasta,

deep-frozen phedyeict iHEMHBR!propSREBo b dPiHesk Ghidonverieles GyC efificéng the
powder, powdered cocoa, inter.alia.

35 The term "food suppl enent” is_.
i nt ended>t o RBUIHIORA)COMBOSIHENS N cysfathigping i ﬂ’idgﬁgge@()’y Bicéicﬁffbtggvgg?ﬁ%n}%g??tﬂg/e of
the diet of ghgitiine batmrn dic consumadr’ parpatientisdmdywhi ch may or may -4 not
be normal, and any food additive. This definition also conprises any
substance intentionally added to a foodstuff, generally in small anounts,
so as to faciSUMMARYHEFJINEINYENIIONr eof , to stabilize or inprove its
qualities, its texture, its taste or its appearance, or to facilitate its
preparation. The teen "food additive" is intended to nean.5 an shlbs.ta e,
the use ¥f wiiberpreseatinveniaen rridiesiood ABIHOPA AP GSHIQN, PQMRILHRY a%é% IGPING {1ar
byproducts besankdigraBbr patbefadhupitioh, ®fa foddagplemenpdithyiisig tixtathipainef foca
characteri st Ip%sphgffac%ip Iccs)m];gs(,)lgbn comprising cystathionine, or to an infant formula comprising

cystathionine.

35



The food suppl enent as defined in the present invention may be in the form
of a powder, 10 a gel, a liquid, an enmulsion, tablets or any other form
which is ingestible with or without |iquid. For exanple, the cystathionine
according to the present invention could QF i ncorporated into a food
supplenent al so conpr|5|ng vitam ns and/ or minerals. 15 The teen
"prophylactic conposition"” is intended to nean any neans intended to
prevent the appearance of diseases, and al so any agent used in a protective
or preventive capacity against a dlsease The prophyl actic conposition
accor di ng t oDERERIPIION OFTHY: INVERNTIRODe used in hunans or aninals, it

bei ng possible for the latter to be bred industrially or on a small scale.

It concerns, in particula oul tr rabbit, shee ' al f 20
al t er nat i vel §s megHoned #IOP{ 31% %ﬁ‘?@?r fnga%tngﬁﬂﬁrgw @8881?“& ﬁg%? qu{w
present i nvenda-erabian ,an@&‘ﬁind&lSe Gggahcﬂb}bnoopnm'eof eiemt Surprsitgly, cystiathorars deesf or

exanple) It can Lete nut [ L RlerBLRt, or
an inj ect abl %at eixglﬁﬂgfhesng q"‘hlvetas?é’Clt dr%s] l}l&ﬁﬁp?ss'f]g)&%m ?ﬁ%@ﬁ%e?ﬂ@o mean any
substitute ohommysteameemtd Sermerandeitrisiconerted to sygeine dyfthe agticonel eysiaueast. he
age of 12 no 1 hRRshakaedsiesand al so any

nodi fi abl e s?gﬁ?apr g’mig?f@h TF ?SeIE]Q ﬁﬁ#’ %gilgém fic %ut ri tle(S)naI needs, and the
successive fornulae. The term "successive fornula"” is intended to nmean any

30 foodstuff scafist idspddt ner P@et 1rﬁffenttid>ﬂ Eoneant Ny ﬂmtatloﬁa]ommb@lﬁ@e @inpbising
nonths to the age of 36 _nonths. &C%I}}tgr%hh' oni ne co

nutritidfal €W PiCo R %‘HEB‘FEﬁdnﬁr ¥ hBRAEUSE sr}bfgectorqg FReeneh B 1 s
from 0. 01 toinkeftigh paicetistthe ford quppleliehts whtditog cysathsine dnthird3spect of the
Preferably, the com ion a v c e 0.1
and 50 g )c/)f ByEpUSTh §1§ce§ns the %fo% gfagtgc %gmg§§t161% g%ﬁthlﬂﬂlg 9{6& 16ﬁ1n@ 1}A"V?nﬁl'i’th

ni ne

conposi ti on. aspecGoflHe mmtnmnecmc@fnsﬂh@ lléféﬁf’pmla@rﬁoé‘&r‘f“&&ﬁb’%? I%W t‘AyS‘Ealof
i ngredi ents £ 1B GlvRhEAH Sonckihs RRN sk 88 L AfathloRtrRl N sour ces (whol e

pr ot ei ns, peg%bfé"{e)‘?s angii reencamsno aci ds?Sﬁ lipid SOLIrCeS, in particular
fatty. ad|5ds whi ch nodi fy the i nfl ammat ory response, carbohydrate sources,

sources g of sqhbkdrgn %}@(aﬂfxolhlﬂé’oisuhieﬁdéd i@erlhear?/ tyseahinsing iim tlmallz tforeny| castathlonme
ant i oxi dant cronutfients, .co
st abi | i zers, ‘%%Eﬁf‘gr“ncﬁwg“?fi"}?osﬁ(t%?ra@ P fac%lgsrfsoprll }Js{mﬁomnd/ or their

met abolites, flavonoids or carotenoids, including chopene or lutein, for

exanpl e. Fi n%wenﬂf 4y %%r&?e&ﬁb&flmnmma@@meap5§>cwrﬁ,§osatmneﬂaaeﬁl leftendt]

agalnst any t sease or o ndr one art ar oxidati.ve stress,

hypei - m@Pabo Dhisieralapulinan o istay UL e Jaigaded: fop hugans Op forgipgls
cyst at hi oni nghe e Mntéral ﬁthﬁuﬁﬁ)@%cﬁlm@ﬂh grerdedas Wadlalﬂg tipe of dagositionshedt

of thelnventlo i s be Yo of sai d r y
wei ght  of solcf“H) e é‘HBOdté’\%(ﬁ %ﬁ‘é‘a@%t}ﬁbaﬁf% mnbyl gﬁ%gﬁ/ IC?Xea\?vfe: @g%eag&ltﬁ
remai nder of “pirentstgdpharidon @aduct’dris antendedy to yxpeamfanyexmnmoelrﬁlpnv\h’n ciganohe
used in the ag | [
flavorings ol @&V%rg eiémlppé (?E:&Zrb]é}g asdo%clglﬁ?gl:l%uét 9 ti:lélfo ?%giéﬂ{ %e‘i"r‘r’é’%{‘ghfl}gﬁ’ as
vi tam n@5 fr ¢ee digestiyedrsictidn partigelor bﬂ@@cu@ﬁwweﬁﬁl@éﬁcu%Fé?ﬁﬁlloésby peritoneal

aci di fyi ng a%ﬁ@étﬁm Bhby lﬁﬁﬂﬁl"eﬁousﬁﬁﬁ@foﬁninﬁ@ aﬁgeﬂlﬁéteﬂﬁ-“f&dﬁeﬁinﬁj’b@ftﬁ)n” is mtended
ant i oxi dants

] proteins, fruit or ve |Ce s,
for exanple. t?@“e?ﬁé‘nlé)}@ﬂ‘%ﬂv Wﬂ%ﬂ?%étrﬁﬁﬂfegngel??f’c’tuﬁ’e&g §’I 115 %eéa (éélr%
according to c@m’fpbmﬁdn aspeny compbdittion mbici han unds:rgcﬁtevwemmmfetbttacdi CQ@»%MH #mi d

conposi tion b f .

betrrp ween 30 ag?(%@t @qﬂ@( ﬁposgﬂlg tgecr?ggndéejﬁ}e ?Lﬁpﬂoﬁé{%'an%‘a&‘ﬁ? fo?%k%:cgﬁi ?:)Itcr)\ttg? n
any typéiOof rpmesentemveanm af ammm|tempcmtw&;hreérmrmd,u&wm delydsatgdy Brmaydn

[ ndustry, i BRIdE Y Pig3a2h D Bl | AGussEHRY Ot ASes0lee@IsOh@binaidel sadn

al so 25 cont t's 'such as, vi m ns no"aci d

anti biotics, cbeszmesoa@try mﬁapm@@v%apa%@@mf@@enfw %n&%ﬁﬂ ﬂf’éms dairy
cystat hi oni n?r&cﬁi&seei els@cd e poWRRtpolvaersdldcas anedilng to a fourth aspect of
the invention I's bétween 0.1 and 99% of said fornula (percent age by wei ght
of solids), and 30 even nore optinally between 0.1 and 25% by wei ght. The
remai ndeys of THeeteharubd sﬁ@lememt’ dé fintamdedt tppeeat amysuppntof omtridnts svensed e
general ly used in the agrof Skr 1e) od
industry, in'BRITC tHF QPQEXng}?y rar}}c%%sgﬁve\érho%gh?lnogaaw #g&oﬁlﬁﬁgﬁ gxflhglgmg?gﬁnfg?
It can also contain other food supplenents such as vitam ns, free am no
acids or peptides, pharnmaceutical nolecules, acidifying agents, thickeners,
sweet eni ng agents



-6 or sweeteners, antioxidants, mlk or mlk proteins, fruit or vegetable
juices, flavorings, for exanple. The aimof the use of the cystathionine
according to the invention is to provide cysteine, 5 so as to naintain the
glutathione status and to allow synthesis of the cysteine-rich proteins
synthesized in certain pathologies. It can also be used in sports
nutrition, to prepare for exercise, during exercise, but also during the
recovery phase which follows exercise. The use of cystathionine for

facilitating the endogenoys synthesi.s. of . glu hi.one, can al s 0
under sit uat "¥nke FPIBL; FBE i A @Pgeaéigﬁwgf Tﬂﬂﬁpé%wé %%b&lsps?ﬂm%fs(%ls %@cst% ?%{[rl\ncgr
of i nfl anmmat jentioadlly @édidr at arfpodstufésgenerallgfinnusal embosts, s¢ tas darfacilitte e
added to the diet.of .individuals.whg h - . Qurns :
subst ant i ol SOURSP SHBHegrin P A oss 4 ALK, BPeRurk e RS o fs
The cyst at hi apicaencarorde feditate its mopasasinn: Toa tarcdpad Additive aliyniGAEdde mea
aspects of t E&%ém}éf‘aﬂki%e Q80 o PG HE@TRENBdoMink ] pROAbBCRELIO K Sai 'subdtintefdrigr ,
Ich nma

for exanpl e, es it possible to_overcone its poor solubility.. The
conbi ned fi bBypragycts berogng pe intggral pat gfianfond ey @Pdlﬁéﬂg r‘i%%%P%Pﬁgﬂﬁ{ a&%&‘é%‘isa.
QG her neans §pihid faegeasi ng the solubility of the cystathionine and for

i ncreasing the viscosity of the solution containing the cystathionine 20
can be used, even though they are in no way essential for inplenmenting the
present i nverrhi God sipplenteayas defined imthepresont imeenivnsuahbeaim the dapsed apdveder.or

the use . qf doubl e emulsiaons. .TESTH g“ﬁ‘rzml] g@g—ﬁ ONR or without
CRGANO.I%&TI Cafg’ﬁé]%fl’ai§nwsé}?%§ﬁ@%t%e S 1%%% e alé/{s/sgé;}/e St abl e ant no
acid. It wasliteidt ed whil e added to SONDALI S (trademark), and conpared to

cysteine in %BPEMAE@Q,}th%&}&éthfdﬁm‘e%%ﬁmg% 166 bre¥bht ihvéhtiod Gulf bEBbRLRAIIL) .

. . o !
SONDALI S is an ent rition prqduct, co| rﬁf/la{]g‘&?)o 35% of the energy in

the form of mMipadecd spplement plso CHPRIHRE ¥UBPERY er2ls harticul ar of
mal t odextrins, and 15%in the formof proteins, and al so vitam ns,

i ncl udi vitam ns A 6 12, C..D., E. . 1.0

phosphoggs arﬁeﬁﬂﬂhé@?ﬁ?‘?{laﬁ%ﬁt‘;@‘pﬁlpgﬁ T‘@%ﬁiﬁmg}?&%‘ﬂ%‘&ﬁéﬁ’ﬁ?‘zﬁﬁ%@% Ll‘gﬁt\/vas
brought to 12e dppeamndsbofidisaasess andalananyagsol wed in Tiprefeetdisras PERIHCHITE SPREIHG
heat treat ”E‘Qg inétréedicgﬁagg.%%r ?o;ﬂ@l’dcﬂg c&ﬁgés%]omc@rcfiﬁ?ﬁ tBO ptesbhtikbnEoh Eadd he
begi m~i ng of %e. handl 1 ng t_c?t > tenperature reduction Ease. The51

har sh condi t jueessindpusnans o ianiveals. il being Ressidle &dhe datise {0 B&g red IpdusHe 5’0‘?%?‘3
obt ai ned on tha1PEcaRIURL conbhifisC MRAkRIlE poaBiyl trablippstasep) pig, healf, aloldent or
bel ow. Sal uti ftn t est eg&g}ji tional odor SONDALI S al oneNo addi ti onal

odor SONBAL | s aliemagyaly BRiHeNo additional odor SONDALIS + L
cyst ei neSul fur-based additi onal odor 5

The prophylactic composition according to the present invention can, besides
cystathionine, contain other amino acids for example. It can be a complete nutritional
composition, a food supplement or an injectable product.
25
The term “infant formula” is intended to mean any substitute or complement for maternal
milk intended for a child under the age of 12 months, covering the normal nutritional
needs, and also any modifiable standard for children having specific nutritional needs,
and the successive formulae. The term “successive formula” is intended to mean any
30 foodstuff constituting part of the weaning diet from the age of 6 months to the age of
36 months.

The cystathionine content in the nutritional composition according to one of the aspects
of the invention is from 0.01 to 100 g per liter or per kilo of food composition.

35 Preferably, the composition according to the invention contains between 0.1 and 50 g of
cystathionine per liter or 0.01 to 150 g per kilo of food composition.



The absence of odor in the cystathionine-supplenented product is a first

i nportant el ement which proves its conpatibility with an or al fornula, in
particular, insofar as the oxidation and deconposition of conpounds

contai ning sul fur produce derivatives with a strong unpl easant odor. 10
TEST CONCERNI NG STABI LI TY The stability of the cystathionine conpared to
that of cysteine was tested with deionized water and in various |iquid
enteral formulae (SONDALI'S and REABILAN). R EABILAN 15 and SONDALI S
(registered trademarks) are different enteral conpositions conprising 35%
of energy in the formof lipids, 50-52.5%in the foam of carbohydrates, in
parti C;J| ar dfhmﬁhiamt&xrolf mhmcoambsstoaraahe:sntainZans/.tyg@/@f mgrdseertoamif @ffexﬁkmﬂfi‘%es
or proteins,. an o rd
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an autocl ave’ and was anaf

even after tYlé?aflllﬁ@mﬂ“%FPmI@lfm@ qoi?ra&tﬁmﬁ%"ﬁﬁp%% St%ﬁﬁ&@ ’If}ﬁ 8@8?1‘8’(2%&@503@&)/

: f] tlgg%enftgdfalt:ﬁfes Cb)é&tfeﬁh &ﬁdﬂof tisdi gi’etdbyshtgm ﬂt?]vbﬁdxds @r eysténvids| GgludingStyabpdnet y
ral_ formul ae -

e et B4t BT A L O ot ong
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milk or milk proteins, fruit or vegetable juices, flavorings, for example.

20 The cystathionine content in the prophylactic composition according to a third aspect of
the invention is between 0.1 and 99% of said composition (percentage by weight of
solids), and even more optimally between 30 and 60% by weight. The remainder of the
composition can contain any type of nutrient and of excipient which can be used in the
agrofoods industry, in particular sugars, proteins, flavorings or colorants. It can also

25 contain other food supplements such as vitamins, amino acids, antibiotics, enzymes or

pharmaceutical molecules, for example.

The cystathionine content in the infant formula according to a fourth aspect of the
invention is between 0.1 and 99% of said formula (percentage by weight of solids), and
30 even more optimally between 0.1 and 25% by weight. The remainder of the formula can
contain any type of nutrient or of foodstuff generally used in the agrofoods industry, and
particularly in the baby food industry, in particular carbohydrates, proteins, flavorings or
colorants. It can also contain other food supplements such as vitamins, free amino acids

or peptides, pharmaceutical molecules, acidifying agents, thickeners, sweetening agents
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20 can be used, even though they are in no way essential for implementing the present
invention. They may, inter alia, be means such as encapsulation or the use of double

emulsions.

TESTS CONCERNING PHYSICOCHEMICAL AND ORGANOLEPTIC
25 BEHAVIORS

Cystathionine is found to be a very stable amino acid. It was tested while added to
SONDALIS (trademark), and compared to cysteine in equivalent molar concentration
(41 mM, i.e. 5 g of cysteine/L). SONDALIS is an enteral nutrition product comprising
30 35% of the energy in the form of lipids, 50% in the form of carbohydrates, in particular of
maltodextrins, and 15% in the form of proteins, and also vitamins, including vitamins A,
B6, B12, C, D, E and K, and mineral salts such as phosphorus and magnesium, inter alia.
1.0 mL of supplemented SONDALIS was brought to 121°C for 15 minutes in an
autoclave. This represents a strong heat treatment, the procedure having lasted more than
35 two hours from the beginning of the handling to the temperature reduction phase. These
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EXAMPLE 2 ; FOOD SUPPLEMENT A food suppl enent intended for elderly

i ndi vi dual s, containing 100 kcal per 100 nL of 5supplenent in liquid formis
prepared. The final conposition of the preduct is asfollows:Nutritional
conposi ti onProteins3.8 gCarbohydrates13.8 glOFats3.3 gFi bers< 0.5 gM nerals
. Sodi unD. 035 gPot assi unml30 nygl5Cal ci un65 ngPhosphorus65 ngMagnesi uni2
ngChl ori de70 nglron0. 33 ng20Zi ncO. 75 ngCopper 0. 10 ngManganesel. 20
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ngPant ot henlpzroamtdo 63 ngVitam n B60. 20 ny -11 Vitamn B12 0.50 pg N acin
2.0 mg Folic.acid 25 | Ot proteins used in this exanple
originate fr Qﬁé’@ﬁfearuevg r%&ttﬁﬁg%%&%g‘er{%léba ey, and from powdered egg
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proportions. 5
TEST CONCERNING STABILITY

h

The stability of the cystathionine compared to that of cysteine was tested with deionized
water and in various liquid enteral formulae (SONDALIS and REABILAN). REABILAN
15 and SONDALIS (registered trademarks) are different enteral compositions comprising
35% of energy in the form of lipids, 50-52.5% in the form of carbohydrates, in particular
of maltodextrins and starches, 12.5-15% in the form of peptides or proteins, and also
comprising vitamins, mineral salts and other compounds such as taurine or L-carnitine.

20 *Stability in water:
The cystathionine was added at its maximum level of solubility in water at 25°C, i.e.
0.6 mg/mL of water. The mixture was treated at 121°C for 15 minutes in an autoclave

and was analyzed.

25 In water, cystathionine is very stable, even after treatment at 121°C for 15 minutes, since

the degree of recovery is 100%, and the cysteine is slightly oxidized to cystine (6%).

*Stability in the enteral formulae
- Stability under harsh sterilization conditions (121°C-15min) at 3mM

30 concentration



EXAMPLE 4: TEST CONCERNI NG THE PHYSI OLOd CAL EFFECTI VENESS OF CYSTATH ONI NE
The main application of cystathionine is to increase the supplies of
cysteine which is an 10 anino acid, the need for which is increased in nany
pat hol ogi cal situations (sepsis, surgi cal_g'_nt ervention, bL1171S, traunms,
etc.). In fact, cysteine is inportant with respect to protein synthesis,
and in particular for the synthesis of proteins of the inflammtory
reaction which is activated in situations of attack. These proteins play a

major role ipn the organisnis defense and are ri.ch in.cysteine. Vever ,
the main tar E’e‘gle GFteé"‘\g&%‘&’?‘im%ﬁﬁggeféé%lbe@it gf%ﬁleﬂ# ¢ CQILSI%H cll§ eﬁ?&ge%@%ta{r?g%t 5
suppl i es is mehRt@ndined and cirheveglbetdestnoyedcasbaiingin @ritarthiodhe aingurf added.

tripeptide I | ays na| . A r i s defenses in the case
of attack (\3@1‘1@@%5’52%%‘?’ﬁ%etcbj(g{/)?lhﬁéﬁlgles fglfléde@sb% \%é{]%ﬁdo[%'i smregqul ating ,
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sepsi s makesaddediserchinseThastaliliyafsiysteian 2pd tat pECYgiathiaring gerend entheredugtne
level of a ngy gkchaelBdre added:3hdWeveX PaKdi Whitbwdr the Gaadiohg wersditibiar efted.ethe
can~ied out in order fo test whet k‘gr in]fi nfected rats (sepsis) which
exhibit a hepatathiogingiseimashBoreitde B S PE¥ " s uppl ement i ng the diet with
cyst at hi oni NThé seadts aftisinéd wherakes uppptreent (121§ Fart 15 oymttes e af gutoclave) are
re-elevating the 5 gl thi,one status. G oups of sick rats receiving

di ffereﬁbi at %*60"6? %lttge gatrbze %eégr‘%ar ed with regard to the gl utathione
concentration in various organs but especially in the liver. The liver is
in fact the major organ for| fe i I t{hi one hesd @ hnt er ms pf
t he whol e body. The conpare LS?%%?@&%% a St an%y% prot in)a' el
suppl ement ed either with an| anNewr acl Bveluesed der & o bQXW&??raIEV\ﬂjuPWd
respect to glutathione (al anidgrgpadéd:ont I @Jss gr QUBYsteidd [Okystéihé [cysti@isne
(positive control group), or w.th cylstathionijne (test| group).| A group of
animal s which_are not sick js &% rlealized (lnorral—group)—Supptenrenti ng
wi t h cyst at hijoni seNmRKES | t| pogsybl € t o171 ntjai N1%he |gl ud%t hijoni 86%
concentrati o T the test—group_ar a fevel equi \{gl,ent to_ihat| of §Eﬁ[90e

posi tive control REABUAN | 141080 NS 1 0%\ nudi rilfthnal cdfposli ti

conprising cystathionine. 5 2. The nutritional conposition as clainmed in
claiml, characterized in that said conposition is chqsen fromthe grou
consi sting ofUndile ensteing) When eystatlspnips ssded t‘halbﬁ‘?t%rﬁf %‘ﬁb\‘i‘mhﬁ]fqr? 5 ‘Ef’nregqafﬁjgfct ,
a food conposi,§i el Merd WTEA rélbisei 3fi HBulAirthaged odst. @ysRdsine thdrefboreaexhitits
nutritia

. 10 3. The nutritional co sition_as._clali I claim1 or claim
2, char dgterloi@ﬂo}eﬁu? ﬂ'é‘iht’teﬁ(3"%&%8%'?&?%}%6135%%03@% 02? g/%éé;r%te 01 and 30 g of
cystathionine per liter or per kilo of food conposition. 4. A food

supp! ement coNah it Qs IR QBiMtExtioh cotaitléiRs (1B°CASPPIAMMBh B RiEH

in claimd4, characterized | at sal d suppl enent contai'ns between 0.1 and
99% of cyst at43 oMhin S@NDARLS ood suppl enent as claimed in claimé4,

char aCL_eri zedhNTHAL1SRIS BeRRLCIRMatdd) cenliniting beidigan torepdndQe HT
cystal |2%n| necbnd7iﬁoﬁb§ Q\Ee%ptrl]l)olhglchlleg d%ono %)%allcttllyorgpr%&?c}eathg ‘igr ft)(l?rtae};[igﬁ %mpré?a‘ture)
conditions often used in an industrial process. The THA conditions therefore

conventionally induce much less degradation than those described above, but slightly

more than industrial UHT conditions.
The high concentration (43 mM) was chosen because it falls within the average of that
25 which may be recommended in enteral nutrition products.
Under these conditions, the losses of cysteine are lower than for the harsh sterilization
conditions (121°C-15) but remain much too high (27%) for use in a nutrition product.
On the other hand, the stability of the cystathionine is very good since the evaluated
losses are at the limit of reproducibility of the assaying method.
30



8. The prophylactic conposition as clainmed in claim?7, characterized in
that said 25 conposition contains between 0.1 and 99% of cystathionine. 9.
The prophylactic conposition as claimed in claim?7, characterized in that
sai d conposition contains between 30 and 0% of cystathionine. 30 10. An
infant formula containing cystathionine. 11. The infant formula as cl ained
in claim10, characterized in that said fornmul a contains between 0.1 and
99% of cystathionine. 35 12. The infant forrmula as clained in claim10
characterized in that said [fonnul cont al ns between o of
cyst at hi oni ne. -15 13. The Es %f at hi oni ne W?%’éﬁa% HE/I
conposition as clained in gny orné3 m‘M] he precedi ng clains, said

cyst at hi oni ne bei ng conbi ned th fi 14. e ugeypf t ionipne for
conbating - oxidative stress % hypeb%{aatil Hhpl i slr:rl;EQ |re%gtdllzgﬁ iﬁvgfu%a
inflamation, 10 - respirat OIdygmdcrdecs wdd/ pr cysiginscl g Fyséine dnd d0sso fbr
preparing, mnai nt ai n| ng and folt,ow nd pRysi pal exercige, and flor aiding|the
recovery of radividuals—whgthave—sufifered—purms_or—who have Substanti a
wounds, and for SENPAGIS he |[dev¥%pmant4°%6f br end®’Gr e i|nf aftes or i A @nts|with
15 stunted growth. 15. The use of cystathionine as claimed in claim 13 or
claim 14, for nmaintaining glutathionine status and/or for allow ng the
synt hesi s of Thy&fllowies exanipler ot gives only by way of illustration.
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“yitamin” is abbreviated to “Vita”, “RE” means ‘“retinol equivalent” and “TE” means

“tocopherol equivalent).
15 The proteins also contain 10 g/L of cystathionine.

.Compound Unit Valu Compound Unit Value
e
Vita A ;Lg/L RE | 450 Vita B6 mg/L 14
Vita E mg/LTE | 10 Pantothenic acid 5
Vita D pg/L 2.5 Choline 200
Vita K 30 Sodium 600
Folic acid 180 Potassium 1200
Vita B12 3 Chloride 1100
Biotin 100 Calcium 500
Iodine 100 Phosphorus 530
Selenium 44 Magnesium 200
Chromium 70 Manganese 2
Molybdenum 75 Iron 10
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A food supplement intended for elderly individuals, containing 100 kcal per 100 mL of
5 supplement in liquid form, is prepared. The final composition of the product is as
follows:

Nutritional composition

Proteins 38¢g
Carbohydrates 13.8¢g
10 Fats 33¢g
Fibers <0S5g
Minerals )
Sodium 0.035 ¢
Potassium 130 mg
15 Calcium 65 mg
Phosphorus 65 mg
Magnesium 12 mg
Chloride 70 mg
Iron 0.33mg
20 Zinc 0.75 mg
Copper 0.10 mg
Manganese 0.20 mg
Vitamins
Vitamin A 80 pug (i.u.)
25 Vitamin D 0.50 pug (i.u.)
Vitamin E 2.0 mg
Vitamin K 50 pg
Vitamin C 10 mg
Vitamin B1 0.15mg
30 Vitamin B2 0.20 mg
Pantothenic acid 0.63 mg

Vitamin B6 0.20 mg
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Biotin 0.015 mg

The proteins used in this example originate from powdered skimmed milk, from whey,
and from powdered egg yolk.

The food supplement described in this example contains 15 g of cystathionine.
10 EXAMPLE 3: INFANT FORMULA

An infant formula is prepared by mixing the following ingredients in the proportions
indicated. The final product contains 519 kcal per 100 g, and is in the form of a powder.

15 Fat 27.7g
Milk fat 0.7g
Mixture of fats (150) 268¢
Lecithin 02¢g
Linoleic acid 41g
20 o-Linolenic acid 525 mg
Proteins 95¢g
Available carbohydrates 579¢g
Lactose 579¢
Minerals (ash) 19¢g
25 Sodium 120 mg
Potassium 460 mg
Chloride 330 mg
Calcium 320 mg
Phosphorus 160 mg
30 Magnesium 36 mg
Manganese 40 pg
Selenium 10.4 pg
Total solids 97.0¢g
Water content 30g
35

The amino acid profile of the proteins present in the product is disclosed below:
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The main application of cystathionine is to increase the supplies of cysteine which is an

10 amino acid, the need for which is increased in many pathological situations (sepsis,
surgical intervention, burns, trauma, etc.). In fact, cysteine is important with respect to
protein synthesis, and in particular for the synthesis of proteins of the inflammatory
reaction which is activated in situations of attack. These proteins play a major role in the
organism’s defense and are rich in cysteine.

15
However, the main target of effectiveness associated with sufficient cysteine supplies is
maintenance of the glutathione status. Glutathione is a tripeptide which plays a major role
in the organism’s defenses in the case of attack (defense against oxidative stress,
metabolism-regulating molecule, detoxification of xenobiotics, intracellular reducing

20 agent). Cysteine is the limiting amino acid for the synthesis of glutathione and it has been
shown that supplementing the diet with cysteine in rats with sepsis makes it possible to
re-establish hepatic glutathione status at the level of a normal animal.
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11. The infant formula as claimed in claim 10, characterized in that said formula

contains between 0.1 and 99% of cystathionine.

35 12. The infant formula as claimed in claim 10, characterized in that said formula

contains between 0.1 and 25% of cystathionine.
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5 14. The use of cystathionine for combating
- oxidative stress,
- hypermetabolism,
- infection,
- inflammation,
10 - respiratory stress and/or
- muscle loss,
and also for preparing, maintaining and following physical exercise, and for
aiding the recovery of individuals who have suffered burns or who have substantial
wounds, and for aiding the development of premature infants or infants with
15 stunted growth.

15. The use of cystathionine as claimed in claim 13 or claim 14, for maintaining

glutathionine status and/or for allowing the synthesis of cysteine-rich proteins.



