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SYNDROVE TECHNI CAL FI ELD The invention relates to
preparations for the treatnment and prevention of
insulin resistance and type 2 diabetes nellitus. In

P@{tid: CHIR UsEldE SPHRRSOLIPIDY RMHIEPREATMENF AND PREFENPRIN OF TYPE
| tem ory b aeeTEIRRTROS, |ﬁ§[‘iﬂp\|o%|5§ MWAI@IS‘METMER)U&%YNDROME

a food itemcontarning t suppl'ement, to a
pharnaceutlcal preparation conprising a sphingolipid,
and to nethods for the preparation of the above. The
| TEOHNIQAL EIEIBr relates to the use of

sphin nor,e, pr.ef er abl t osphi ngosj ne )

SPhi nofhs RS Rtign RIReR ke heh B Rastor R R BB D orevention of
andhtn ré@kﬁa?&ﬁﬂﬂcﬁtﬁpﬁ o cﬁibdtétﬁmﬁﬂlg?ﬁﬂﬁtpbﬁﬂibtﬂér Bhel@ﬁtesent invention
medi canment, for the_ treatmnment and/or .preventi , ,
Fdefer o F deioterm O g doe FRent cppiisited SPBPERIRIL tg fgfood item
t l’:k&ltﬂﬁli-?)%é fbo&)éﬁﬁ?l@ﬁ'i@nt BACK iU 63al ITEp A AMENES DY ising a

abet es I|tus formerly called adult-onset

oﬁp}ﬂamhpé@:mﬁtta aprthedsfor tf@ﬂ)rap%na@pw thesabgve Hrhgringention further
di 18RS €0 TR @%f Qﬂhlla?&ﬁﬁfaéj %dr@ §eféﬁbgp;%%t%ﬂ?@@n@ngbhlngesme

[1pird netabolism IS W de y acc ed that insulin

r etiipgamne carainidapeerehaosifln Bud/pmsp}pmmwﬂmcfﬂr the preparation of a
pﬁ'l%ﬁ{cg%teb? (f)o%gfhg ?ll}gl gna{teaniﬂn)g 6)3%%?1%}_(% Iopglsﬁﬁhl égﬁ%tgtlcet mds %pe 2

tur
i Asbkten nedllitmslaadade niebahobt ajoedramd. st or age of gl ucose
in skeletal nuscle and adi pose tissue and it
stinmul ates the synthesis of 20 gl ycogen (from gl ucose)
and ofBACB@HyEEBHEGFTTBEEHVEaﬁHOMBIy, insulin inhibits

t he uco r oduc n t he ver blockln

o oconbior fisPERS RS dsatiy stledFaulotkel Sinindly dpvendent
S@fibtek,08 aQhré86 Uik aRGRaNel by rpe&uhsatidﬁsrmlbsﬂhr@hwae laRg lipid

of major npetabolic pathways and is an inportant risk

f a@f%&rohﬁ@r It4e gadely ﬁgcepgﬂdéhat Hishbe resdstanseeandgmpaiyedinsfin
V‘Gf&&%ah&?%bé‘ndréaﬁﬁ‘@@élﬁ a@g tﬁ:’é hl‘r‘detrgrgk% é&u%esn@fr tﬁ@ée perturbatlons

ahab resgonses at maxi nal age of the hornone
i SKadowalid 2009 Tha pepigdesharmene (Sgilin] stimulate@@hy upiake and storage of

| Eﬁ‘x@gs%‘iﬁtsﬁ S %{L%l% <aaz o‘é{e sl fh‘%tsittsﬁmqﬁ&r SRS %nthesm of

ucose up antl'y 1n nuscle and
t glysegeh (Brooh glnmse)aesebbf haplabemdegl S:iamﬂm@em:ﬂs,l igsulirbpthibits the

f.which will
ceegiraltone SR PR S Rt e onghatbeT aand elygapenolyeis
pDefeetite hmpﬁfé gg%réﬁdﬁll clar e CRRE Wil r@ﬁﬂﬁhm rgbwllfcraﬁleningvcﬁlr@e)]or
ancr.e tlc S.lncreas eir |nsu
gg’@%‘%‘) 6Hat}B"éﬁ¥§@ﬁé?‘h%§PP9¥§%ﬂt re gtor fir B g dype 2 diabetes.

i nsul i Phe LAMBHSH in VAR Yndulintif 8nf106F Q53 ANitE Qoh ALELSSlic

but before the devel opnment of type 2 WD 2005/ 087023

PCERPNRSES @6 Mpggnalxdosage of the hormone is termed insulin resistance (Saltiel,
2001). An inadequate response to insulin leads to decreased glucose uptake
(predominantly in muscle and adipose tissue) and increased hepatic gluconeogenesis,
both of which will cause circulating blood glucose concentrations to rise. To maintain
homeostasis and prevent hyperglycemia (excessive serum glucose levels) pancreatic 3-

cells increase their insulin secretion, causing hyperinsulinemia (high blood insulin

levels). Early in the progression to diabetes but before the development of type 2
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adults than in other age groups. It is now estimated that by the year 2010
approximately 250 million people will be affected by type 2 diabetes worldwide
(Shulman, 2000). At present, type 2 diabetes is encountered with increasing frequency
in younger people, especially in association with obesity. In fact, type 2 diabetes

mellitus and obesity are considered to be closely related.
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mellitus and obesity are considered to be closely
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to dyslipidemia. Because a higher pool of free fatty a01ds (FFAs) in adipocytes will
result in a higher release of FFAs from adipocytes into the circulation, the greater
overall fat mass in obese individuals will result in an elevation of the fatty acid flux to

non-adipose tissue.
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medical nutrition therapy (MNT; commonly referred to as diet therapy). Appropriate
nutritional treatment for insulin resistance is controversial. Two main approaches are
30  drawn from diabetes recommendations: i) a high-carbohydrate, low-fat, high-fibre diet
emphasizing low glycemic-index foods and ii) sharing calories between
monounsaturated fat and complex carbohydrate at the expense of saturated fat.

Promising data have emerged from the first approach, showing that a high-
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cal ori es between nonounsaturated fat and conpl ex
car bohydrate at the expense of saturated fat.
Promi si ng data have emerged frotthe first approach,
show ng t hat a h| gh WO 2005/ 087023 PCT/ NL2005/ 000193
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shown to slow the progression of atherosclerosis, and cardiovascular mortality, the

results of some trials are ambiguous. Fenofibrate, for instance, a known agonists of
PPARa was shown to exhibit antioxidant effect in animal tests. However, the drug
had no significant effect on total plasma triglycerides and cholesterol concentrations

(Beltowski et al., 2002). Moreover, the results of other trials demonstrate increased
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agoni sts of 30 PPARa was shown to exhibit anti oxi dant

effect in animal tests. However, the drug had no

significant effect on total plasm triglycerides and

chol esterol concentrations (Beltowski et al., 2002).
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l'inoleic acid, (ghlthld bases are possi bl e endogenous
| Vglsthauerost abpAROQ). YWrn spigngenian 8@ aplsneamine weognientified as strong

V\Qidd‘?n 1@%&&9 e;md% ﬁﬂg&&ﬂhh@ %ﬂh{é@m‘y@ﬁﬁ épﬂﬁ{gahfﬂeep pASsphate,

strong ndi 'ng gands, phosphati dyl chol i
spﬂnangdm%lmqﬁyl @éﬁmg@gmuamd-ﬂhpmpmésphmwam dere not able to

NP PRSI oAy LB gy o

receptor
c bmpmm ridsot]mrseu@ga ersfesalmde dm ‘slagtmlnans",erasmdeanallog)oMS found to
r,.stud hort chai.n

ram de
PARSEe HERYRS e Rt TR i B R e e B € osutt of
detichas e at beliartitb bp tdvyived 18 ¢kd @duetfion sfEtbilih reaistance Mei et al.,
r t_ of which it was ieved to be involved in t
i ﬁ@ﬂ%t This g iy %uﬁg%%ﬁ%f SPiipeqlpitls may fpve a nogaisye etfect on the

Tﬂékfe,]oﬂnliﬁrﬁ o8 {lédlin $6GGaHES Th DY arvBitrn@edy G HSulRYedid¥Rce in
a negative effect on the developnent of insulin

r edpQeminebesity, 1jwes st fbat sphipgpmyglin playsiarofesis the apgudation of

| PPARLALIRAN fe9eRBE ShipYeytid aBis iYW RLidtRALe in subjects and that this is
sphingonyel in plays a role in the regulation of 20

PRxrelptedrenth b dyghl sphingoatiepoeyntest efitdieiadinecyte plasma membrane (Al-
\rME/%hkﬁiasgg ?g%l',srk0§f)bjlﬁ&te r@@lge }%ﬁ?f ark 'IH 1?1 {)rﬁ lus(f\gar :gb%lu@h?e effect of

|ngonye In c
phdﬁngﬂhﬁﬁbMHHEuﬁﬂmem$MMﬂ1ssy et al., 2001). Therefore
t he prgpr art nc onch ive o%@ t he effect

Sphi nGHPN BT PP RGN oh P e AP AR SO BBRByR: O e items which do
pﬁ@wmte(pﬁt@ét tpiaasfyﬂm@nﬁ ofGRAbet @RS RI btnshich afl@eds tHeedderlying
not nerg Lfeat t he synpt ons qB i abet es
t 9193 o " e e 20giey N AU RERA 1oy RPN CBEE Apht after. The
ﬁﬁfﬁéﬁlbﬁ)ﬂ ﬁ%’ﬂtﬁotrﬁ;ﬂ@f ¥id@§h‘%gh£‘rrﬁ§&hﬁ&ﬁ'&€ﬁp§§1ﬁoﬂ hR&BPIdoY item which does
| SOou arter
ngt mgrely tr%at the symptoms of insulin resistance like those of diabetes type 2, but
which addresses the underlying problem of dyslipidemia and insulin resistance.
The present inventors have previously found that sphingolipids reduce both
cholesterol and triglyceride levels of plasma in ApoE*3Leiden mice. Such mice
represent a suitable animal model for studying the effect of drugs and food compounds

on plasma cholesterol and triglyceride levels (Volger et al., 2001; Post et al., 2000). For
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di abetes type 2, but which addresses the underlying

probl em of dysllplden1a and insulin resistance. 30 The
present inventors have preV|ou37y found t hat

sphi ngol i pi ds reduce both chol esterol and

L ARREAbSE YRS SRR, K0 AP SA ) 6Fo c

S bpilshyigolgpidd e;pe<f1ﬁeadly diytaphggosine, sfphmi;osmﬂpsnhmdgnmm ceramide,

Db B S e S S b3Sle & n plasma
PCHA186:20 B¢ v R0k fiBan dquakadphatiA\Radtioe (@em F00E RS PRRNG

n1ce fed a diet cont
NGO (coparad S AP GG S Hith the same it without
S raha&g GHiREolipsd AR GBRINBSlipi&L LA ABral cERPSRHRTLGR in all eukaryotic
and/ or_sphi ngonmyelin) showed a dramatic reduction (up
t @eléﬁa%le mvepioss Ree viauslyl feundbhat feod\itams apdiclimcaly pafq ppedicaments
('??eﬂaggdjﬁééeg%n(tﬂp sﬂ}ﬁn ?idé thﬁ’éhaﬁg@méms and medicaments have
tr|g yceri evel s, conpafed wth ApoE3*Lei den mice
f ébie vashity herasawe T6 (Gtiglygerivss andad@h@@t@pHﬁV\@@ i ppudlgect with a
[ i pi t | [
A gﬁ%?el?l ?%r 4 SE{ﬁeQB? F}xjagl é’%;glgtr%%gp@ glggﬁ%gg@#gg?eb grﬁ(guthll%]t food items
fmmdxnmhmmn@nddcmpnmd&khynsaﬂ@mnaﬂkemhﬁﬁﬁsm.can be
prepared based on the sphingolipids, which food itens
and nedi canents have the capacity to reduce TG
( SUNMMARY DIECENEANVENTIONSt erol |levels in a subject
with a_10 propensity for or sufferi from

i pi d- FRFSREEN HIBiOdHIe/AIPERLdRyentary ¢ B fajigd thek fed items and
aRHni¥RE) AR iOEonSH di Hi neshy 98lv&ustabl be used f
effgctsy SUMVARY OF Tﬁgﬁ#hﬁﬁiﬂﬁéggﬂﬁ)relaflo%%?hgrgiglme o
t PECYRPEaEhe Hexedonnerns ofmsBLIR sesitansrrndier torderiate deweverity of
anghuoreCistdlce by tostﬁisecagggtyc @ﬁ@ﬁ%& ite AnlaSh&fcaments of the
sphingol ipids may very suitably be used for

pessent invgntipe nge\kel uspdihthedredtpsnt fnd preyestiemefediabetes type 2.

a [

ol ing Rofghl! AppREIRHEL! 1 ptent BBy may be uped in the
nméchat@eeingsd mevemon qurl\éexehcthq wadmmmn may be used in

t he treatnent preventi on of pe

A'so, | ThenT sl therHa eRn 08 CaridRg Bvooe g Spp igahipid according to
| A€ firinila (RY be used in the 20 treatnent and

prevention of Metabolic Sy one. In one aspect the

i nventi on now provides th of a sphingolipid
according to the fornmula fl) OH1(l) RL (At CH2-CH
Z
Rl———(A)t—CHz—('jH——CH——z M
Qi Rs
wherein

Z is Raor -CH(OH)-Rs;
A is sulphate, sulphonate, phosphate, phosphonate or -C(0)O-;
R, is H, hydroxyl, alditol, aldose, an alcohol, Ci-Cs alkyl or amino acid;

Rz is H or unsaturated or saturated (Ci-Cao) alkyl chain;



Q R2 25 wherein Zis R3or -CHOH)-R3; Ais
sul phate, sul phonate, phosphate, phosphonate or

WO a(op€023 R is H hydroxyl, alditol, aldose, BEI/NL2005/000193
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al cohol, C-C6 alkyl or amino acid; R2 is H or
unsaturated or saturated (Cl-C30) al kyl chain; WO
2005/ 087023 PCT/ NL2005/ 000193 & R3 is unsaturated or
saturated (Cl-C30) alkyl chain; Q is a prinmary am ne

oup (-NH2),. secondar p. (-NH) or an am de
%%UHS@tW‘%ﬁ?‘) Satb?aé?%@ﬁ a&ﬁylé’gi‘}’é’hdar y am ne group;
auﬂ id a pSmArP bmine Bfoud (INIES WeStdarPamihed &16ab '(\I\QI 9'61' @n amide group
pharmaceutically acceptable salt thereof for th
néNHé?& Lipgefgrably an secapdareamping grouphang ¢ és/@px 1. cm a precursor, a
angdfipitide &Eu@caﬁ&%@é 84b1S @h@ﬁ{&gofffspmetrn&ﬁa&gpe of a

consi st ng o insulin resistance, diabetes type
Metedivaiient &yride oneventian angfor treptreentofis skisondert selestddcfrom the group

[
7 Sokaghe Ty ily o RRUeD b P BE R iR ¢ Shdrame
Z i s RB apréereteniR8donmoht R3id splangakipsdiisur siheolgadipid according to the
s?g uruqt (Cl-C30) al kyl chain, even nore preferably
a i pid according to fornmula (I111) OH C3
-N- (CH2) 2PO4- CH2- CHOBFZ (111) H 3 ) 15 QL R2
wherein Z is Rs or %%O—D R3, preferably R3, and R3 is
a sat d (C- C30) kyl chain,
&'étlgrab ﬁ rated (G - o% al kyl chai n;
20 Q is a pri ry am ne group (-NH2), a secondary
am ne group (NHQ or an amde group (-NHCO);
preferably an am ne group, and

wherein
Z is Rz or CH(OH)-R3 and Rs is an unsaturated or saturated (C1-Cso) alkyl chain, even
more preferably a sphingolipid according to formula (I1I)

OH
+ |
(HsC)s_N—(CHz)z—POrCHz——?H—CH—Z (I11)
Qi Ry

wherein
Z is Rs or CH(OH)-Rs, preferably Rs, and Rs is an unsaturated or saturated (Ci-Cao)
alkyl chain, preferably Rsis an unsaturated (C1-Cao) alkyl chain;
Q11s a primary amine group (-NHz), a secondary amine group (-NH-) or an amide
group (-NH-CO-); preferably an amine group, and
Rz is H or unsaturated or saturated (Ci-Cso) alkyl chain.

In highly preferred embodiments, wherein the sphingolipid is a sphingolipid
according to the formula (II), a sphingolipid according to the present invention is

phytosphingosine, sphinganine or sphingosine, and in another highly preferred



R2 is Hor unsaturated or saturated (C -C30) alkyl
chain. In highly preferred enbodi nents, wherein the
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formula (11), a sphingolipid according to the present
invention is 25 phytosphingosiﬂe, sphi ngani ne or

sphi ngosi ne, and in another highly preferred WO

2005/ 087023 PCT/ NL2005/ 000193 9 enbodi nent, wherein

tQ&b%{m&é?ﬁ o\!vtltﬂjegl R hﬁx%t)hm% b@gﬂmgsﬁﬁﬁ%é& tl'o *Eﬁ‘e formula (IID),
fornu sal d sphingol i pid i S sphingony
PseﬁemhbuyhsdudSdh@@mdﬂﬂnls insulin resistance The

presen | f a sphingolipid

Bccor ARt iR Bopl kiR dtife® 7 OPY 190
precur§bepumeatﬂeenuatdhepasn&m1masﬂhsﬂMng®hﬁﬂam@m&ngtodm

pr.eve n food ite t her . a ect
ekl BHTASE HR' B othihutd S Tadenats »p b sERBRTsbistaree
oggy@hﬁﬁgeg@&1hﬁ5@au@nﬁﬁ5|stance di abet es type
and/ or Metabolic Syndrone in a healthy subject
conpr i $i ABCthEB esch dhepregenfypyadionprayides aimeathehefnreeanting the
I [
%%@Jr %n%g oPlnjsEh_\ﬁ E’%M’a?ﬂ% giraggc%rg g%}{edi Qﬁtglé%g%ogg SgHJh%me in a
almbjc e@meat@bmyrlamepmdine s iubueh:é aebét witlmenlmaytche devels of a
bl gp P%c«?or r]:% tﬁ@%?xﬂt * 0@% gﬁ o nxeetcﬁgs%r oaI derivative or a
urrence 0 |n reS|s ance,
dlphbahe@utlygi@ é’.ccapndablersamhetmf ic Syndrone in a

heal t hy subj ect copprisin prOV|d n i d su

G ot it AR hesat R, BreghyRnsentendflar Rt FigthSL ot Feating the

aoceireing of Mstlie résiitﬁhkieadj(ab)etes @ﬂe)2 id/6t Mle)alﬁhc 8yndrome in a
a derlvatlve naceutlc

e sor . r
hbee {%Bwﬂée@&wpflﬁag@a?w e 7 %‘ﬁ) F pshigt a%%bﬁfeeﬁiéevels of a

n@bhﬁ‘lgglh;ﬁ& A3@reRRab thORrMala @ (LIRS (1) HBY pHRUAIB: derivative or a
gradual Iy in obese subjects, the risk of acquiring

i RRarmacenbisall %meetahwalféhamﬁ ni shed by the
adm ni @ﬁx{c@tlﬁsqmnotfesﬁtfﬁgfw19[’1{0%5(10({15&1@9 c&ﬁ?ﬁh EE‘”& ' adlit evelop
itemor a supplenent to an at ris bj ect
metidrllyyn nbesesiablectsdthearskorsicqwbing infulinresistroge metydcmadiminished
290 OB SHORLATPES nord ALUNAIOHELAGEE (GRfm B ¥RR

sen I nvent I on ma over zcounte
heabplhmianbub aazhalpsislmubcmehy srtedmallﬁ\momskﬂledlmrme Many of the food

C Ao STy PR pET OF By R Ention may be

r 'Lsslldd@ébﬂ%cdouﬁﬁeran fh@ﬁlltlﬁﬁﬁﬂ)ﬂ%bps{m{dh@d}list%5Ab Buéh) o hﬁél:] pxaeferred
I.rent t epresent I nvention re s to a netho
oiem(%loé’é]feiqii hejnresent fveptipn ff’jﬁ@é A n&etggfg?fé{r@v%{gng insulin

n@@slgfaqeecﬁl a msltlélpghb]e%u 602 dolBhORch] Hethégat ment  may be
per f or med %,t e adm nistration of a non-prescribed
medi cafapothgr embedimeainthe present invention relates to a method of treating

insulin resistance in a subject as a non-medical method. Such a method of treatment
may be performed by the administration of a non-prescribed medicament, a food item
or a food supplement to healthy subject in order to slow the progress in the
development of insulin resistance or even to reduce insulin resistance in persons that
do not suffer from a medical condition. As such, in another preferred embodiment, the
present invention relates to a method of treating atherosclerosis in a healthy subject

as a non-medical method.
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slow the progress in the devel opnent of insulin
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persons that 30 do not suffer froma nedica

condition. As such, in another preferred enbodi nent,

the present invention rel ates %% a net hod of treatlng
atherosclerosis in a healthy subject as a non-nedica

met hody 7

anot her ggs?. aé%?l?ér aﬁs Q(.% the g%&#lﬁ\g}g%fg })?O?(’lde:ls% Ilnet}%ﬁ of treatment of
neumedssﬁﬂbmm@ﬁnnnadménhsaﬁﬁeed&nsuﬁkeamngamﬁmnngofumuhn

0, R0t S LR B RRBRBEL R S SR

sadthin®etracidgs ¢oBjeds ngneeaotnbfuosﬁ Eladrbpehiticalls ldfﬁacﬁﬁzfesanild'imt ofa

ne gd t hereof a theraEeut cal | effectlve ano%u
Pﬁ‘ﬁ&@&f%’aﬂomé’@ﬁ‘ﬁ’f} i P ORI P ICORPSERE BiP

CQH@fdrﬁrﬂulth(Iﬁ Epb Uy dr i ﬁeaﬁ@&r didegivhive n@phaiiideatically

(), ) ar III , .or precursor, a derivative or a

pﬁawgft%ﬁalé quryo a@é@e&hﬂémaée%aa%ly prRw@PEMHe fgiey, and optionally one

pRanmeektipieatsl Y acceptable carrier, and optionally

one or nore excipients. In yet another aspect, the

pr es enfin ymmh@nasm@whées‘eseme inpsation peovidssdhe ueerf 4 fpod item

it SR (s By e Syah R 25k b Ry SR @ cifor aup or o
deréatatdr\oe atdeetvatite tieredf i tme PYeRrhtion adtdt treatrh &t dfartisorder

of a disord sel ect ed. fr rooup copnsi sting of

| ielgpten Hrazs fha gARe cor&?%wgt “@aég%faﬁae l@éft‘st%%l tyke 2 and Metabolic
Sywdagme. The use of food |tens i ncl udi ng food

suppl enents and nutraceutical s 15 with enhanced

ng&plg according to

| evel s The use ebiopf gtsmpitacludens Hodgupylementsornd natyacputicals,
|
i b e B BAGRAQraPe LB GRE1FS o or

t peetumgmtor iasiecwatlemdieatt@ dini amytfi ghqpdedeabed inatkeds bbHprevémtion and

y not her aspect,, present inyention provides the
BB ol PRI b P Rt G o of o

sphi ngoh ke £hAR&Ggbdgthe @rédiat itk Atba ptdvides(thé )ls@asf a food item

(I'11) or a 20 precursor or a derivative thereof

d.veth efranceduer Pl @t asaigeclprid weerding to Azauformula (D), <III> or (III) or a
§éc§xtr§d}%§ aa%ﬁ?%g et glza% fm{‘\fﬁ? afd/of b%ﬁn&g insulin

oms the i Ion rate of glucose in
hygeﬁmnsullnenlc euglycenlc cl anp study of insulin
resistant mce on a control diet and on a diet
conprising sphingolipids, as outlined in the
EXERCRIPTIONQF 8T2E DBAYD$@S| nf usi on rate (G R)
determ ned during hyperinsulinemc
Figure 1 shows the infusion rate of glucose in a hyperinsulinemic euglycemic
clamp study of insulin resistant mice on a control diet and on a diet comprising
sphingolipids, as outlined in the Examples.
Figure 2. Glucose infusion rate (GIR) determined during hyperinsulinemic

euglycemic clamp analysis in female ob/ob mice on chow diet or after 5 weeks of

1%PS treatment.
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stated earlier, the term"insulin resistance"” refers
to the condition in which insulin is unable of
eliciting its normal anabolic rgsponses at naxi nmal
dosages of the hornone. An inadequate response to
|nsuI|n Ieads to decreased gl ucose uptake 5
( pPEH y in nuscle) and increased hepatic
gl uc One@&&ﬁ?&l esa'rhgott}lib @gmms‘ﬁﬂn%glgtan %h%ﬁrﬂsor &lglc%(#lﬂgn in which
bl ood gl ucose concéntrations to ri se. I nt enance
homewkt ssirabdé of diicamt it nwosé ahewcsef(wnsﬁﬁgil myaamahilosages of the
Wiy | L ns ve Se
akllosreg) %6;@? ﬁ%ar(% r%%Pn ¢ “F’eeatlincs:ulbr %3‘18 9 oerﬁ: re nﬁ’g‘é"%‘* pptake
t hredondneatly m musdb) sndwntieasqpidiapatie gtucynéogpadsts, both of which will

i nsulin sec n,and necessit testreat

| et RirpiRGe bPa BT ORadiT iR 4 S OB tepptg el homeostasis of
di slgsd gladod@)aed‘byp@ﬁ le0glyitdniiayival RO AIEHLE oftuidWBen insulin levels are
st ud| es. %{Jc g" in the neasurenment of insulin

s tarfnatﬁfas RasFeatis RradycHan. Panaes tathspagergntie Bsells will

S Opd#tl RBnBY i phidlifs AR d&lebin RAA nBEHsERh oY tAeQt B AL @h theilin by
predeterm ned serum or bl ood gl ucose concentration.

Twé\mc@pm Ingplag repistasce g aibh diagnesed by hyperipglinenic euglycemic clamp
luﬁfégl ‘é}ll% ph@F ﬁﬁ 15303 rgéashpé?merilt MSQ%Q sfel&;ggbig'}agg gcmon means the

ar conponents such as re
ceilntftsslorh@i\ﬁeglbem sohugivn\eéd ra&mlmgtecbyem@hcaﬂyfba gadintmn a

The Lerm : sar S ejin the wat ery,
o%re 'iermf S% f%% r]? H)og(g ‘ngge %’P%%ﬁraft fat is left after
bl ood HHs ﬁeemn'ptdsma" a6l usaichdrhm, S0dhe csaténgy ﬁoxbeez-lhllar portion of the

F b Eomagithir Bk GEMAEeR: P e and A fpagleRlls, have been

pl @sitre@xeeflly bihantrifigdtién.onal I y, clotting fact ors
such as_fibrinogen have (gg ved. Ser umﬁ
ol asia, THSieHE AERUBY'yEs USerh hefein Ui e Yais s g cellular portion of the

(g6 PRt hd ft affddIdANMEE DeSMEIBLES aM@ IR sohiak URlEbeen removed.
vitam ns, carbohydrates, and proteins. As used herein,

t Helotiangrenagyies Rl icpliscrnd; dhetting dactenseSefaweisethng essentially the same
acﬁeﬁﬁﬁnﬂSEQ{) tlgapcr a(ﬁtﬂhénzﬂ@r Elb&Hgafﬁct!of@élth a'sgg)riglr g&pagkte been

conpou , I's specifica used res

t W@rrgwedrpﬁe@flmcaxmdaﬂd& hetow atiery comatrhwatemrsninbé%(hé’ﬂl)o,phﬂid

( Is! %es( é k)ast tgrh So181€ %ﬁn}mrllsnXar%%h}?({]r’larésngnéj g of .

ana derivatives of acceptabie

sal t s AEhES’eddfe,relal tregerm t‘spl}mngmphi" il des, the Igemaﬁy accepted term

R TN O TN WL T

anghidrdroyp 6fRdoaipdandDacbrdaiidithe &frnfulas (I), (IT1) and (IIT) of the present
invention, including analogs or derivatives or pharmaceutically acceptable salts
thereof, alone, or in combination, or as a so-called precursor compound, unless
explicitly noted otherwise.

The term "elevated amount” (or "increased amount") relates to an amount of a
component in a composition that is higher than the amount of component in the
composition in nature or without human intervention. The elevated amount of a
component can be caused by addition of a component to a composition which normally

does not contain said component, 1.e. by enrichment of the composition with said



30 conponent in a conposition that is higher than the
anount of conponent in the conposition in nature or
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conmponent can be caused by addition of a conponent to
a conposition which normally does not contain said
component, i.e. by enrichment d£ the conposition with
sai d WO 2005/ 087023 PCT/ NL2005/ 000193 12 conponent.

20 Shoval o ATDUTS o 9, SETRRCnL con ol B <SS ot

aké8pehene end aérﬁﬁosiﬁérdwﬁfém%ﬁﬂi corfibltns WRidCddnipdBent, WRERhich has,
t he cogponent i s added, concentrations of the

c BhsBABA EOTRRANERE iforddadl onerntrasions gEhgrcommprent;wigh permally do not

C3tdu@ dAIBH EHiS M BIMe d Rbrib Y8 e OSTRRS bdrh it With RBe component .
conponent. 5 Because of the variations in the anounts

of sphBagewse pf the esiathngain thgwmqs@wfrﬁ@bmqbplds (such as
Ol r .
o DR Bin g B B Sy AL P o bRl copebroside
[ aedﬂysn@pgmgemabhum duﬁsrmﬁodlbltgm\sem demerdllvalueanmni bé given for the
nmpunt s

whi h di d ted
e b R Lo o2 SELELPLES SIBUBL e o nenton

amotl [Hstzﬁfce saakmag amoaht 6f dpﬂlr@h@bﬁn\m bbtabewaBBd &dkily called an
aIIed an 10 "el evated ampunt", because potato from

i tQeratedipmaunar bicgureoptaioiromm sl bAres |PRtain Fpg sphingomyelin.
S aRE AR Wiound ik, w%h%rﬁﬁﬂ?ﬁbésycog%ﬁ r@l@ﬁ%@& high concentrations
relatlvely hi gh concentrati ons sphi ngonyelin, wll
nef S@lwnmeb@, V8! nefesiveriemiortae |denor@mahen ol ‘leated amount".
amount 7 gh% IJ}R LRE ehﬁ&'ﬂ?%ﬁ%ﬁ@rhyulﬁf' %g ﬁgé r@fi@éf&s to an
as used herein refers to an anount era eutic
agmwnt Qf & t@a@peuamgemtattmatmnqimemnor aredergeaa@eea;se or condition,
grgngor %Xp %.%ggaebflt ﬁqefggékrlﬁc or P EACEI %fe It'@lgr ax%mse {e&ectwe
nesweadt ﬁe&érded f&‘ubgslfhjéct witlll Hepit&}demdmuhe Eub;b&‘s&lidéj zﬁE]Ihe&lth, the nature

size and, h he nat and ext ent he )

C bR RaRC DO HbOF Arah Shor BB of i b of pherapeutics

t baeapé ﬂirla@iiunféedaeﬁ)he'ﬂhlfsmt 18661 WeSdlrtatsp&vify ahhis@et éﬂ'ect1$e amount
not useful _to spe% an exact ?ffectlve anpunt in

alfvanedce JERweRyst, the gHecve egtqupb fox motien piiationgippéy determined by

Sk&@ﬁﬁé@@eﬁﬁﬁnggugeterﬁlned by 20 routine
experlnentatlon A "derivative" ana

“anal ofjigeriyaiveds pralgs ey analogue” ds é‘gﬁm«ﬂg@ﬂrelp.a@ a sphingolipid
2 ugcj% 8hp% e ﬁ)hﬁgfa%)“ﬁb%r((hp thl g-;)su%fecgédl th)a &I&Z&hehﬁcal

cted to a
orydrfoatihe (4. g airgoro-Sreryend oF emy)matmabl Datlva;msmgg may comprise the

fgﬁ? tﬁ&orﬁl(;'tecer %ﬁdenglgé% e%? to%ﬁal }:ﬁlma&{ 5” t% rrgtléltpmng the

Nl n
S pﬂiﬂiungdiplqb r:hianahtm aﬁtlfercombomhﬂa Smohﬂeﬂmhza&mla are known in the art.
dﬁélvatlzatlon ar knomn n. j

a

%B The ? riyatives

© R S hise SRR DE T PRI BGPE Gdoal aRur o BF rehgal

naphihadlipi® ahd ﬁgpﬂrﬂ mdﬁlpaa@blaatayl Butdn P PRIRY arn@iges flithe

may . provi de vant %i
molecu e such as onger half-life re51stance to degradation or an increased activity. A
very suitable derivative for phytosphingosine is for instance TAPS (see below). Such a
derivative may suitably be used in embodiments of the present invention since after
hydrolysis, for instance in the body, the converted compound will exert its cholesterol

and triglycerides lowering effect.
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(see below). Such a 30 derivative may suitably be

used in enbodi nents of the present invention since

after hydrolysis, for instanceldn the body, the

converted conpound will exert its cholesterol and

triglycerides lowering effect. WO 2005/087023

PCT/ NLZ0®%AtDeasically a%eptah%fr%fc sutetped hprejp @8 grsal wherein the

SQebired Bioffdal ﬁglﬁﬁyrﬁltne ﬁﬁnﬁgo‘lﬁ‘)h& 1smﬁhealﬁea B&d wie Jx%@blts a

bi ol ogi cal activity o |n olipid is maintai ned

a LR LB expﬁp@rqutoalco]ﬁglﬁalmj gndiaiting @¢xamples of such a salt are

! Q) &8 lea@h oS fhndd \d\@nnlofgyln& | DX T Bfocorft e, 2
dition salt or

ar e acCl
| ﬁwﬂg@rpmlmcﬂ sulphugic acldy dhesphboe addawitd; agd, and the like), and salts
?{n?%({ \g{ghgm&\g{ﬁ%a%lﬁe Fl:g}ﬁg% & gag ggm a? ?g&&;ﬁg racl‘;i 93%;%0 acid, succinic
ora@,ah incalia ciclls ag¢®ulgih aaid, lmrgomacﬂt tamnacadd, }m)kmitlctacai;lpdlyglutamlc
tart cinic aci

a (ﬁc ) C}h@‘ai‘*&e é‘.blrp on{ceﬁxfm pan gtiha{m nﬁ élﬂsrﬂ?lfctfo@l%%ﬁsl o l?ygalacturonlc acid
inn)ﬂgihldﬂlaH) () basé dddifiap balbafoemned sudhpietai Gatﬁkﬁ"ls(iuch as zinc, calcium,

pht h ne di sul phaoni c aci.d, polygal a ron
a asrflh@ 5?%'}1’ mEg e BUDe LA P FORRET ol e Jﬁnmm sodium,

MRfoBdssad had Sheslﬂ@é"' o8 %idh d"@ahdﬁ%ﬁﬁé&ﬂroé@rbﬂrﬁﬂdt R,N-dibenzylethylene-
bar.i um na nesi um al um nium copper, cobalt, nicke

c &dwPing Deburasaming setaeshylamanrivher lethodenedianyng horz{c)
C%fn@,ﬁlaftfawﬁf%aﬁ LANBTERY Anc %rhka% beReA[IR! PHe 88Esf a

di am ne, D—g ucosam ne, tetraeth y anmoni um or
tnligalr@ﬁeﬂatmﬂh aeceptablecsalt ofaniphingolipidsacesrding toghe fryula (), (II) or
r T
rgng) n,gs(}@&?? g%%?r[l }Rgrgggxpstag{h% d élh(%ide Jf.]:x?t 1%3)?%1‘.8£re8 smce éhe salt form is
achemed solgble@ntivallfthnsreshlzance Yhe blea)Jaﬂ)albﬂhfy ¢fl thé }sphmgazlqhd

%’r Ear?lhm SS#tOf ?*g#l:;ns géed ’E l g?r(l) e l’if%lrntGacelés %&?ra‘%ge(pﬁgge salt 1s not
eﬂhﬂiﬂ&ttotﬂﬁnrbia@ex&\bal bﬁbhi‘dtio)ﬁs,dfutﬁﬁﬂu&@fﬂhﬁ @eé irpfodd items or food
Preferably a salt of HCO is used. The use of a

piAPRECEHtY cal |y acceptable salt is not linited to
phar mageyhréddborP iLRFE heRsSn ab uuehu&dn&bd&&h& H@cwésc%niﬂ&)und with
f ood |tens or food supplements. precur sor

deétiHay 1ere ve A 28Iy, gafiwhaeh ¢an @rtrmforamd tpd eaﬁﬁawpound e.g.
W'btyrthe %ig@bdl@é traul:@(ﬁsotﬂér (ﬂébsﬁ‘% 'syétér}is PR tygabc@uc@l%ep@rsors can be

transf ormed he active conp ound .
diohtaingd/by @hmlt:almr e@tzm:ittudmgéémw @%ﬁgte @rqu mOEewele

body. %&lﬁe(pcr g%; ngsdjﬁesfeﬁQEclgﬁes 891% %'r{&? ﬂrx{}yed%h ermaﬁl%alg including,

enzynatlc nodificatron o e’ac
" Subj 2btthansnarskdmhe peinate, nnbuselemg, dznm, go&t padit rdbbllll t&gguinea pig,

t udi 25.e.0.,.,.a
o R it hOTeH S, or s Soriafindy Al oF P 0% hammal
glalnﬁhﬁalspmgludnhg)m ef norhmaftnalimnkelbraberph agkh bifch@rg a chicken
non- B‘B @q_’lna and non- manmal

or duc or a fish, and an invertebrate.

DETAILED DESCRIPTION OF THE INVENTION
Sphingolipids are lipids of which some occur in food in low concentrations and
which form a minor but important constituent of the cells of plants, animals and man.

Since several sphingolipids occur naturally in the body of man and animal, they will



animals, including, e.g., a non-manmalian vertebrate,
such as a bird (e.g., a chicken or duck) or a fish,
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I NVENTI ON Sphi ngol i pids are |ipids of which some occur
in food in | ow concentrations azg whi ch forma m nor
but inportant constituent of the“cells of plants,
animals and man. Since several sphingolipids occur

n . i | r . uti
S AP TR0 ALy PR

forgeatdi tion to food and food conpounds or as

phar macgyti : i ngol i:pi e . ge Ly .
e b i P8R Rera B BAROLRY Tl SHISARI Y sphingosine,
s péribiggemiine phptuppbisgbring os relatal compoahd) cthe capathghbup of the

as_the centra rQ of ., the. |l e "bgckbone’
(bR PR i He e Thiet g 2R TR (o S BiTRds, 5:6-43,
f5: \Ghi’bB)comphisé‘d;arc @ﬁi}ﬁid&]&ﬂ&d&ﬁh@ﬁﬁﬁﬁ fittynkad ﬁh@ 3@'!935@1‘?11p There are

tty acid.and a, hea roup. ..There ar, undreds o
TS SRS BT HERALH Wi SRes Regs (o5
gr(ﬂid)lﬁ%e}ﬁlﬁ)sghate,c?@bé@?@&ﬁ%@%ﬁys&hk&%} af@ Wkt BfErent fatty acids
pol ysaccharides) and with different fattﬁgam ds _and

s phihediieepd Bess (ssenirAdg Menrdl fetraelqy. 89%wdemeGomprehensive
1988 ch R FOBRIENR SR 14AdBI 196883 ¥n @i&&ﬁ}sﬁkégxnce, DE. &
and Menb % Vance, D'E. &

of Lipids, "Li poproteins, ) Tbr anes, ,

Vaherce, J.FE edsaow. 309388, Eleodgstrierke samsterd®e). ence,

A5t er dag) - / . . oD ) ’

sphi ngosi nsem%%t g%‘ﬁ% g ﬁlsf] gﬂ rb1 g%?&ﬁ%%%% %xjﬁﬁ T F00 aoxl'nlg]ally oecut
v eimyfobdin op bentersenivagonsThbe richéw sbusesioficpbimgblipids are dairy

sphi lipids are dairy, .pr,oducts, SO eans, eqgs

om0 PR Pl ok ROSRREI PP R AE R R Ang eat o
15manihk heveir ttbeste € ek asstasfich Ths nsdsabbinsdant _Eblﬁlng‘ﬁﬁﬂiids in food are
abundant sphingolipjids .in food ar sphingonyelin
(RSB ST SEEP e R e O BRGIe T contains

C Ofledbi Snanply@@BIHeBMYELY, b3 RIHAONAR glucddYlce@nSife, lactosylceramide
cont ai ns_gl.ucosyl ceram de, | actosyl ceramde  an

gatifl eangligeides. potaie.Aprif Hreato; shindd, PepResA0H ricgeppreially contain

angrEh e 8AESREEWRbhYnEQRbAIEbe, &8 SRYAS, IBRchisOY, [W.H. Freeman
concentration (see, eé%. ryer L., Biochemstry,

t
[ Vi Cor N pBPALOL B¥dp- 37 aniy wb Afim 49 d@angdSS. o@arehrngides from
Ry ' Sy 5] R kY Ly
s A RAEP oo S0 RRBOERTS) 19Ky BRNES, Nakamura X
Kalnat akidV SHighaskaRuksalakion ahd atrakiurd/detidrgucdtionR(f six glucocerebrosides
I sol ation a tructure, detgrm gatio f Sl X ) )
or TeBeb? BsP RS RS bRl f UL PR Bufl il 2neg apgro@ 10916
Chem PhHaigkfiwid tHalellinpos2d2nduighibgst)e- di3ddesGnhibitl growsh and
known t hat sphingosjne and sphi si ne-apal ogs_1i nhj bit
Or DL 3 A 2 HSFa B pRARR ?Sgﬁ &R G 1618 also known
Cefhla$ afl :@@stafon EPRinBhydlid ko tHd fob® oPda$dcd ¥ ficantly decrease the
chances of occurrence of malignant, chemically induced colon cancer (see Schmelz, E.,
et al.,).
Sphingolipids are also used in pharmaceutical compositions to protect skin
and/or hair against the damaging effects of air pollution (see e.g. US 5.869.034).
The antimicrobial action of sphingosine as a component of the skin against
bacteria such as Staphylococcus aureus, Candida albicans and Propionibacterium

acnes is known from dermatology (Bibel et al. 1992. J. Invest. Dermatol. 98(3):269-73;



that adm nistration of sphingonmyelin to the food of

rats can significantly decrease the chances of
we@ewangmwexze of malignant, chemically induced cPCTDNL2005/000193

cancer (see Schnelz, E., et al., ). Sphingolipids are

al so used in pharmaceutical conpositions to protect

skin 30 and/or hair against thgsdanagi ng effects of

air pollution (see e.g. US 5.869.034). The

antim crobial action of sphingosine as a conponent of

t heibgketral a5 STin Fapt Rermatel 265) 895 908D apH sbo sprlication of topical

aut: i.da. al _hi P ' i terium acnes
o e 0 8 E B B0R S NS ARRERAR 05T
| nvest . TdepreatrdlinveB613)ha26 Bow FoundOha0 6plhin8alGAds can be used
PCT/ NL2005/ 00019 1 i bel et..al ... 1995, din )
D HECA9 30 B RE e o Gien ot Bblint 8 R1qnics g Bo alleviate the

5 t ogivedly ofdhailiverdsistaea h Subjgctspiimgehi e hisgolipRLisidd@ednistered to
therein.. The present inyentors ve now found that
& DT Gpiph s P S tiee, A e e ot P AR isticampeat. Due to
desteioppeeity @f preticitlthé déRSdpian eeirdlh @6siétandd Abedotlleviate the
the 5 severity of insulin resistance in a subject when

sURACHRSHHNTYBY Tegistrnce 1ma sithiesh Biedqod yems and mashigaseqnts of the

asprebOft ihNSitAMGRay flsb 88 dsdd Bhe frchOREn SHRPHRIER orQ4f diabetes type 2
medi canent. Due to their capaC|t¥ to prevent the

10 detnd Bptherteasmenhand preventianseldfietabelirddtidremeal | evi at e
the = sevel iiobiflon MM LovefiBPLAhANGPrdsBtancd b Sbbiect 1Fa result of
food itens and nedi canents of the present | Avent | on
mesphahgndiptsbingssitbn wag dheerved an msulinapgstane waeet asgutbified in the
di ~in 1 he I reat t and_prevention
of PREEB SHIAP The Ko Beic Bulolf i RMTERS A BB, 4t of
of sihsgdlipiisy esmslyaficienprovesblsetbglecdse dsmeostasivlit tlof blood of subjects

sphipqgol ipi d.i ngesti.on was,observed. in.insulin .

15 7 DRl e P b8 SRR TR Ph P hiseBlina A dhpable fgupporting
prieseedstdsiyveil @dsglhayeleh Eld Sn shalin rasikRmeekigbite ef f ect
of sp 'ngoli&jds, n?nely, to i nprove bl ood gl ucgse
honeost HESacrerdinfetohe BeFsent Rypptay, sphigeaimdemay bepsehfor the
| N@khUfAchs bbh alGfambRt for ilhBeVRNHRAQLhAEISr BEphysiological removal
capabl e of supportin honeost asi s of bl ood glucose =~
| edfelgeopsy ﬁPWsﬁhlleghqud@gﬁegmaaﬁd/@pfb{ BeRroVIngHhe caracty dorgaintaining

20 % gl?lt)!tﬂﬁ %IQE&%%hle'oQt\égi@tiﬁ ?@ubﬁ@t{}l&x%gh ltlﬁ)érgéf, HPeYetQﬁlﬂﬁqg?%hen resistant

] manuf acture of a nedi canment or 1 nmprovi ng
c apuddctsy The mechanishywheyelgtlos bffect ipachlievedfis gotpresamtly known,

fr . St nd/ I.provi ng the
BTN T LN T —
i ndigorslely sech as insvdipd-esibanesfdialpreaftgpadlayd iMethbditl Symdrome, since,

resi st apt ., . subj.ect.s. Th echani sm whereby this, effect
<P BT R0 71 ToRg o AR i, e BV C2 g prepared based on
25 f i thdi spBingaBpide eakich Med Glenfstind M edipARYER tha08 tid hpatity to fight

tr@génent of disorders such as insulin resistance,
di 4BB%%8% type 2 and Metabolic Syndrone, since,

The present invention now provides in a first aspect the use of a sphingolipid

according to the formula (I)
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the capacity to fight diabetes. The present invention
now provides in a first aspect the use of a
sphingolipid according to the I@ornula (1) WO

2005/ 087023 PCT/ NL2005/ 000193 16 OHM Rl (At CH2-CH
CH Z QI-R2 wherein Zis -CH(OH)-R3; 5 Ais

sul phate, sul phonate, phos e, phosphonate or
-C(OO0; R is H hydroxyl, alditol, aldose an

al cohol ,  Cl1-C6_al kyl or amlno acid; H or
unRalru—réAég—z(EHgt—m(SHd—fﬁH@vZal kyl cﬁ% R3 is
unsat urated or satur ted (G -C30) alkyl chaln, Q is a
primary am ne group N secondary ami ne group
(-NH) or an am de déh Eﬁ&ﬂo (-NHCO); preferably an
secondary amine group; and t is O or 1, or a
precursor, a derivative or a pharmaceutically
acckqenabl e salt thereof for the manufacture of a

i e prevention and/or treatnent of a
gﬁgﬁﬁg é@ﬂgﬁ%g@ fromthe group consisting of insulin
r esisdapede, HAilghbes phypdate, pRekpMehaRAri-c(Hpndr one. R

can be selected from al dose radicals such as radlcals

of Rigie &b lvelegyyl éﬂdl&f%eald%fsaraﬁlc?la% C1-Gy dly hgamino acid

ermt RIEPSCun bt UGEABED sab MGRIEC 48 a8kA%Raing! UCOSE,
gul ose, idose, isomaltose, lactose, |yxose, nmaltose,

na‘i’mlésl@sawféé ot safarated (GoSwm) alksk dhapws e, r hamose,
62101‘3 Qrpr ghﬁﬁﬁg %r%‘.ﬁ)o(rﬁﬁ%%ecﬁﬁﬁﬁ*?)ﬁ%ﬁe tg r(qggl) or an amide group

ato | ose eose ose
xy(I-NHeC@{);d)mﬁelralblgsia segomd axyt :ktamergwmp, ,and|t-1$ Oor 1, or a precursor, a
ect rom

h f
po(i%l‘?{/% e QI[ a armaceH‘:l(éas IR setet tgﬁg ?rgﬂf %}éihe Iﬁanlrftlacture of a

aclds ‘radrcal's, 'suc
arxgedlbz{rEenta"spﬁfeag*lemﬁnonamﬂmﬂtﬁiaﬁnemaffm diksrder selected from the group

citrull.ine st ei ne, t , . GABA, ut a e,

C g sistinEct inf R Sian®) SgbOSs hpe 2 fing My AralE S adrome.

hydr oxymrcahibd@elet@QlfRMEh1A6se rdd@Mly Sih ak ¥&dib&s of acesulfam, allose,
met hi oni ne,. ornithine, phenyl al anine, proljne, serine

t Ifopfe arakipgseopryHRrose, fAstaspHAeRse. &a}?cégﬁenélua% galpsen addose,

orls&iﬁmvcaé@t Ia¥@8e, Qfx 30 TRAINAL, HBfindsk %@fé&nos% péléoswa%ﬁnose
preferably selected fromthe group consisting of
hydresgepe, ribpag, grgaharose, sorbose, stachyose, sucrose, tagatose, talose, threose,

trehalose, turanose, xylose and xylulose, and other mono-, di-, or polysaccharides.

R1 is preferably selected from amino acids radicals, such as radicals of alanine,
arginine, asparagines, aspartate, carnitine, citrulline, cysteine, cystine, GABA,
glutamate, glutamine, gluthathione, glycine, histidine, hydroxyproline, isoleucine,
leucine, lysine, methionine, ornithine, phenylalanine, proline, serine, taurine,
threonine, tryptophane, tyrosine and valine or derivatives or combinations thereof.

R11s more preferably selected from the group consisting of hydrogen, hydroxyl
or hydroxyl-containing group (e.g. hydroxyalkyl), alditol radical or polyol radical, such
as radicals of adonitol, arabitol, dulcitol, erythritol, ethyleneglycol, glycerol, inositol,
lactitol, maltitol, mannitol, propyleneglycol, ribitol, sorbitol, threitol and xylitol, and
of methanol, ethanol, ethanediol, isopropanol, n-propanol, 1,3-propanediol, and other

poly-alcohols.



25 or hydroxyl -containing group (e.g. hydroxyal kyl),
alditol radical or polyol radical, such as radicals
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et hyl enegl ycol, glycerol, inositol, lactitol,

mal titol, mannitol, propylene glycol, ribitol,

sorbitol, threitol and xylitol,1and of nethanol

et hanol , ethanediol, isopropanol, n-propanol,

1, 3- propanedi ol , and ot her ol y-al cohols. WO

2_00_5? 0 snfn@mtez@i@ssﬁ@m%ptedﬁ/frorg\tbﬁ granpecopsiefing abtaglicals of

o A BSRESRCILA AT ARG AUR, AR RO indel, TBine and serine
gl 3rskstall morqprsifarably fram o aleoknh choiesicisvé phesplioglyedrides or

no, / | zghol [etl.es of . o
s e RIS 08 T RO sPCEERoBlnipe, elygpapt or imositol.
as c_holRnséncsgpjrqfe;abbtmhmh?wﬁggfnp.gl ﬁcer ol Ior

inosito is st _preferably. a. hydrox OUR.

(A" carl i P Fraotiiial CSutiRf o b aina ten o aabt pin
ofs;ﬂlixlssgt&ilipi&)ziccarQiﬁgthﬁ t{hﬁ(ﬁdt)m?ﬂd (®ccording to thﬁ formul a

e o el PR S PO S AD Pt T form o i
R R G e e e
acipr diateionlierdatiop, apilaeror asgtylstensor batmetifiasion to a formic acid
fosfige acid amde. Also the free hydroxyl groups in

the fornmula (1), specifically those in R3 may be

modi f i etlse the\(/@;%h o%r grwnsﬁé thefarmath gh rssemf.)i/calﬂurrthhwip Rs may be
al SSi ' t ereoi soners of a

sp P%g%?Plgkgy%gﬁ%gf%eﬁgﬂ{egq{eﬁ%ﬁfor mula (1) can be

used i nf'drbigerpakk peseible naventaiternand (lid)ste posonter€oft :0spleRgolipid

conpounds cqr di o the for. a (l) wherein §Q .is .

s HEPEGE teogﬁsigorémgg (l:)i,car(;jl Ee Hﬁ%{lg;}bie ,pge eB%WB&S}?n % 1sd)0s31ble to use
Cy@ntpodhdslpecofding es thedoinsula (Havpeeind Weenkititutdd bySe £.1T€ a

amn roup. . R2.is H or unsaturated .or saturate ) i
a5 Piebio g2 p A, Bl i R 4o BgoumbwGprein Qu s the

sadimt@eud.C - Cso) al kyl chain. The term al kyl as used
herein refers to a saturated or_unsaturated straight
chai n, Friaftpredrsgiuaird greatyateds(Cy-Con édlor ghrip and Ks is unsaturated

t edit daBhi Aty @, ASHTRN REinC - Cso, optionally
substituted, and conprises specifically nmethyl, ethyl,
propy! , Theueyn alkylagmged herein kafergto a gatirgted or unsaturated straight

Cy&{ 05 ¥dhed bF PREATL Y QREAANy: or REX Wy 1l hiof Ci-

cyc aglﬁ’exyl?{, e%g C Cc?b%é??/ﬂﬁﬁet%yﬁ, yﬂne%ﬁawpgﬁ%g%%n of C1- Cao,

2, chioingBy hybsbated, amticoBissi mpecifidabyydthylhethiy); lpropyl, butyl,

oct v decyl ndecyl. doF cyl, trijdecyl

i elts%{%u&éfgg;ﬂ?ﬂ% s ng%le%:ro’peﬁt 8 alsoé)gy y?, x}/eobentyi, %exyl, isohexyl, cyclohexyl,

cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl and 2,3-dimethylbutyl, heptyl,

octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl,

heptadecyl, octadecyl, nonadecyl, eikosyl, heneikosyl and dokosyl and isomers thereof.
The Ci- Csoalkyl chain or -group may be optionally substituted with one or

more groups selected from the collection consisting of hydroxyl, amino, alkylamino,

arylamino, alkoxy, aryloxy, nitro, cyano, sulphonic acid, sulphate, sulphonate,

phosphonate or phosphate, either unprotected or protected insofar as desired. These

substitutes are known to the person skilled in the art, for example from Greene et al.,



hept adecyl, octadecyl, nonadecyl, eikosyl, henei kosyl
and dokosyl and isoners thereof. The Cl- Cso al kyl

W@ b@snosoe3 - group may be optional ly substitut edP@i/Nh2005000193
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or nore groups selected fromthe collection
consi sting of hydroxyl, am no, alkylam no, 30
aryl am no, al koxy, aryl oxy, nitl®, cyano, sul phonic
aci d, suI phat e, sul phonate, phosphonate or phosphate
ei t her E'Ot ected or protected insofar as desired

g

Tt%’é@éect% pyRsup&dreanis SyABaTs: dohmWilgE S Bonss KT Bdidon, 991,

t N&eflrtod dridodsrianmlce ci- r@a%]%?ﬁﬁ@ns%on@ﬁtute 20,4 alkyl chains.

2005/ 087023 PCT/ NL2005/ 00 3 18 Protective GouUps In

O gani A Syrdvadiod theyiohmulgy (Dety agpBingolipigner £diecigor, a derivative or

1 of G- C3o al kyl chains
nst??g%gﬂgggggfggqﬁg% a?%s A conmpound of the

f or nul diveh)mors paefs;:El’oiImglu)bwpmdpum aoytieg tar the fornaula (I), or a
érlfeé o%é)r E d%nva \?Fgérea %h earcg 192111?7%%(:6 g‘fﬁ)qe Salt ?haereof R is a hydroxyl

acgrounll tng 0t B: ishhgdfapemuRas @h)satumiteé or paﬂmmued QC1-Ca) alkyl, Qi-Re

8geetg.tF1" Xs%noz{xgglg%g% eilaj tplrega r&bé't tegg Is %g%ﬁpld used in
h}@iﬁlﬁ@ﬂﬁentﬁ%f il pHRsais if@n€idn of a Spliidgaigd with the3eheral formula (II):
al kyl, Q-R2 together is an am ne group. Mire
preferably therefore, a sphingolipid used in
enbodi ments of the presegHi nvention is a sphingolipid
with the general formula,(Il1): 10 OH HO CH2-CH CH Z
(H) NH2 wherejn andZ|sl or CH(OH) and R3 is an
unsat urdsa o B Hartt H‘@’C(fb—ki%o) al I@lﬁachai n. 15 In
a most preferred enbodi nents of the present invention,
a phyt osphi ngosi ne, NHi)hl ngosi ne, sphi ngani ne,
ceram de, cerebroside ‘and/ or sphingonyelin is used,
since these corrpounds show excel | ent reduction in

g:oﬁls 230%?2%1%? | pz"": i‘tfgs"ﬁ #I—L(gg'by}ﬁa é‘indgg Fﬁ Bgf,eﬂgrated or saturated (Ci-

s r)nghylichain.cer am de and cer ebr osi de al so

deri vat i ves of these conpounds be used in aspects
of "t he T8 TBPRSEHE A SR GHE ARk T RETSHE Bve Hors SRty tpphingosine,
a Jpydicaxink, HRALGMO cerdmbdt) Eéx@Brosté%Sﬂmtsﬁhmgomyehn is used, since

et hanol am ne _phosphate, serine phosphate, inosito

pHbessrempoupds sharprxcelians spdngtion ip plesmacchslestgap aeadd@@lycendes

head grf%gﬂeg@%(}llﬁgoﬂf?ﬁgl 9ﬁyt85p}9f1§’déﬂle| Qﬁ)lﬁ nECSTRO Whigh ngamne ceramide
according to y al | headgfoups

B
wi a0 agrebesidronlise rlﬂgwgyvg? Oi(f&hesgmayag)igdy s hegwseld froaspects of the
&b ¥k iAALESR. ©dr iRAEQS RGOS Diyar SR HIIESHAS, £0f1ine

phosphate, ethanolamine phosphate, serine phosphate, inositol phosphate, glycerol

phosphate, glucose or galactose head group may be used as R1 group in a compound
according to the formula (I). Basically all headgroups within the definition of R1
above may be used for derivatization of phytosphingosine, sphingosine and
sphinganine. A derivative such as lyso-sphingomyelin may also be used in
embodiments of the present invention.

It is also possible to use a combination of sphingolipids according to the

formula (I) and/or (IT) and/or (III) in aspects of the present invention.



25 sphi ngani ne. A derivative such as
| yso- sphi ngonyelin may al so be used in enbodi nents of

wo bespsmsent invention. It is al so possible toPUBEEL2005/000193
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combi nati on of sphingolipids according to the formula
(1) and/or (11) and/or (1l11) in aspects of the present
i nvention. WD 2005/ 087023 PCT/ NL2005/ 000193 19 In
principl e, sphingolipids according to the formula (1)
and/or (I11) and/or (1]1) of all paossible sources are

sui t abl18 PrBrenle sphineglipide pecosdiae nthsdierertes Dond/orgll) and/or (IIT) of
PrappsYsibld %Y@EES'&@ sm’fé)(fle FRUsBRE SspebtsSiidt éﬁ%cﬁlme f the present
sphi ngol i pi d such phyt osphi ngosi ne may %tal ed

f riswepiamEer wé@ncasa Bwkablg whlgm ipet sugh, as Dhyéqﬁiphmgosme may be

Bi &Q&%@gi £ 015’1'3){& Gueh %Q £dm (%@A %3& g%?xs ??ofcﬁ&ﬁ”ﬁm hys. 415(2), 184-

herein rom ani mal s (skin |§ro
m wﬁwnigrafﬂrsms thmm)aisory @avnasls (due iﬁlbaﬂolﬂt@mrérom microorganisms
CI I f.rom;t

Ju%fl as#ga%? ?sggﬁq g@%@e 1% fe(;*%’) a'ﬁ%éegﬁmgéﬁ%% bei 1.s%1:e1 egsstlr:}om these
amrgamnsmls od chn be tibahin adless pmxteiferm dases aif ennched fraction, or in the

girc%zrgglo x%?:g!?osrggm?;#%gpgb?%fe%fs%st}ygt\é}nngébﬁgﬂ Eatg grréglm%tme(s) or fractions

S pihie Pepd| Frptlets, spiMnddipidsahat Belisblagdn ﬁblh%h@*ﬁuﬁtﬁbleasources such as
sd%rces such as 10 from m |k, ? soy, yeast,
parpilk, egE K, Yo3Fhppderifeaigac, planth meatcbragh ehagr gy be

C @M@Aliyyor%ﬁlzﬁﬂgﬁ{wy' grébdr¥d, %PQQ ﬁda fobRite48 Stobd &poplement and/or
food item food supplenent and/or pharmaceuti caf
C mhmmamlctmahmw@mrgl acoordireg forthe mvieohion For
appl i cation ar. of od S
accor df}%g h&’ﬁ%n éjlgf 8&{ Egn’flr?\lf 5?1 %%Penﬁ PRG S‘Ih Bty thespresent
priefextad zys;dﬁngohmld fsryoafepalflp ddrlga’dafﬁﬁnsddﬁ(bgradEmaﬁnbeExamples of
of .15 suitable food- rade sources a e.g. bakery )
yesniEbIPadRrdt solies BieT e JoRennFoeC bretsrd ve a8 bpe, and cortain
bagbey d)f&)aci(efria| Rk M) fLHHYbporgPORRE algaddndagiculat, But not
part but not ?E’}’r?l usivel y those specjes of

jé‘sivg g@sfpeﬁﬁza o &?mewp(pasﬁ aélfiéu@%tﬁ%lpglp RLe generally recognized

r e600 SyaBasRfial £O%§bf spﬁﬁﬁécﬁfpﬁdﬁ ax%%LQ' ‘Rﬁ@wﬁffrom US 6,204,006.
sphi ngol i S are e. nown from US 6,

Sphi ngot thm&ﬂ%lprﬂéyn%g@@rwéérm &hn e awws %wret:l@sis lspown to the
el Qs &M %&{éﬁk% bg%xﬁjébdn{)@séltﬂ%l%gﬁlcs levéxﬂﬁ tc"ﬂﬁ&ﬁa%rapmc

extractl on wt or gani C vent s r onat ograp
s eganeatioonpregiptatipht ayiteizatery gedipt énzaniagic ofplnoical hydrolysis. The

Sﬁl ER& oh ?f HS@O&@!& ?MQBQA %’?) (ﬁ{]ﬁ:amea sﬁﬁggdolfl%;eh%nen%ched) fraction

ngo |p| nr C spec
s piinon groitly | fonmetance kedyn froac g/ 18(2891 rBphihgolipslsfasy also be derived

ce known fro 94/ 18289. hi ngol i pi ds al so
R ot bt SNarogd ained] draBRiK AR 2Bl nfflia) Sk products
prafusibsd SidalictaSuch AkkiwadiiehJS 6@g7areduct s 25 and
bl ood ﬁ&qgugt% such as knomQ fromUS 5,677,472
Vet hodsV$Hpds Ba the BrsarEation et sphiagehinidorndprianspligid derivatives are
S, RGOk h Bk BOrd YAF L0 W RHE/035282 W @9}5@4@3 M B8 @2(%&)6 and the

409, WD 98/ 03529, WD 99/ 50433 and US 6, 204, 006 and t
artisan will be capab'le of preparing derivatives by these and other methods Various

routes for obtaining sphingosines are described by D. Shapiro in "Chemistry of
Sphingolipids", Hermann, Paris (1969). Methods for producing certain
phytosphingolipid derivatives are known to the skilled person, for instance it is known

from US 6,204,006 and US 5,618,706 to derive tetraacetyl-phytosphingosine (TAPS)
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of 30 Sphingolipids", Hermann, Paris (1969). Methods
for producing certain phytosphingolipid derivatives
are known to the skilled persor0 for instance it is
knomn fromUS 6, 204, 006 and US 5,618, 706 to derive

tyl - phyt hi TAP 2005/ 87023
e %1 bgb‘f os(lp%log ‘%Ir‘f?%’iré? 6’5‘??38 YS&) éPSetO hydrolysis to

Py@nd?hyﬁogﬁ{lﬁgds)neand to subject this TAPS to
hydrol ysis to i el d phyt osphi ngosi ne. A sphingolipid

accor dirg tféﬂoilﬁ@ aespdingato(thy forgyuly (Hrax @ preeprsor, a derivative or a

d Bhi’xﬂ&éeﬁ%c&ﬂy Qccemgfe@ftecﬂgfe%fllrﬁé& ﬁg&ﬁ@gﬁﬁhgslﬁﬂl ﬂy known methods
t hereof, may al so be synthesized known net hod §

sguth ase.&. lpowmizom ¥.Sopatents 5.3 &3ftandsh 2 BR98R pr ém dtandard
”4??9‘2&% FilYe slaRdgrd nodifications of these

met hods. ﬁsgnome |rchssue relating to the adm nistration

of sphingowimpissie:; refagingttoithe ﬁdmctsstoatlon of gphargotipels becilin foods or

pa:TBBSII)ltlEIIC%naCaII 3 \ 5%1 nl?lgﬁt] g¥ thgagp elyccg teankl)&fabohzed }rl]llssls Il:)artlcularly

S pélengal fmpamiﬂlcanom béspdhhmhbldsen thead:ltgest]'\hal tsadtSEhie iguBY may be

be res _adm ol | pi d

P BEdTRT gt SUTHE G Pt PRSP a2 IS ety ia (, more
apeéretibigadcording tBHotm (dal (1) @F (101)] dr)a d&ivaivd @k a\AakMBcedtically
a phar maceutl cal&y acceptabl e salt thereof, alone or

i Aceeaitnealt thereofsalane ey i gombinaionc as 8 §p-califdgasiysor compound

Wi éh @o%mw% Eﬁéé eI @&Es%br&y Q§E'r€é{ﬁ€‘$f3ﬂﬁ§h @he compound
result of which the compound can no |onger, or only

atan aglpnedr, roatoebf atﬂéd‘#@tiéb’éﬂsi beometapplized. hhesereersonsrage
1{51‘85194 ?}r f he tecﬁ' ?H@Nsmtﬂl t!ﬁ)é%ﬁ)ﬁjsxyﬁdx%s biﬂ:hE Iaf%egﬁﬁﬁ ract (e.g. mouth,

parts o I gestive tract
aﬁtbnm@) fapd are §dranste negrplit reletlmly ee$}y1netéls yower rtalnteof the digestive

9 et Seo ga rc{;ec%%létco onj ﬁ%g ts%}}lllgg %é ‘&g&%"e %:ts woﬁ%g eapemally there.
esl?peferzﬂall& yvlicnethe mtaRe ef mwb%rsme miat the orsitrake, tife inbeet or

re is via the oral rouyt I ntact
BB SER S8k o thlR G HSSH PRLTF nodfragsgorted to the
sltm%am)@ads tels pdts4101 1ived, ﬁlﬁsdlehQnCQlebad’egﬁsu@ Wd@hASthey may be activated
@éally liver, gcle nd pose ti u wher e t hey
r jeexeyhihedr benghgatifect- él%s?elrtes possible Hhehastiation dccurs when
eftlﬁ@@dmpo-ﬁlﬂbl?nas ibber Sbdoatsesli (B8 thd@lgedtlel t¥altl OF 19Qﬁé‘ 5&um or the
when the conpound has been absorbed fromt

diliges is\aerepplicihe amaynt phihe gemgpepndisgpise at thqse dqcatiggs ghere the

S P SRRl B e

i nat baerlit ar ssphiated ot bpp By prse@uabbcﬁnzmy sh¢hatgbe splmagolirﬁd is
%'B?%a%%(f ﬁ-hlt tmao rrea&t: t\ﬁgtleafelsl dte }40]6%?5 & 8d%ﬁ1§{ycen es 1n %ubject

t Bphirgebbid méc@hm{séﬁvebe:eln denchitberdi 16 WOQW 2861 n t he

subj ec&t’ is possible to modify a precursor of a sphingolipid according to the formula
(I), (D) or (III) by an in situ enzymatic or chemical conversion, i.e. in the body, to a
sphingolipid according to the formula (I), (II) or (III), which can be used in
embodiments of the present invention. Such precursors of a sphingolipid according to
the formula (I), (IT) or (ITT) are therefore also suited for use according to the invention.

A condition is that the precursor is converted in the body, e.g. preferably in the



Sphi ngol i pid precursors have been described in WO
99/41266. It is possible to nodify a precursor of a

W@ phusngobs pi d according to the formula (1), (Pd)/ND2005/000193
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(1'11) by an in situ enzymatic or chem cal conversion,
i.e. in the body, to a 30 sphingolipid according to
the formula (1), (11) or (111),2MWhich can be used in
enbodi ments of the present invention Such precursors

oo @iy, AAarb sk Grseaed ‘it bamely (T sl i g enaymatic

t Qohﬂﬁsﬂoﬁ\/l@mrllu@lﬂ caseAheRNsiA ls'r,@r!ﬂ abtSvaltidal Ithi8 eheREBFdl i Ohstance
i's coggerted in the body, e.g. preferably in the WO

257105 70 2 dmpiFeR|toRs T OTEh 08- sphingamyedin} the engpmg sphmgomyehn
S Rié'a&gﬁ’sle' vPl'u@h AUV A9 thePs g€ dnBeliH 18 ly(sb)s%fnlgl)%ygﬁn Another

(rrr). by enzymatic “conversion,
¢ ePEbiIEY Frfosioe aphingpmsmlinase () wonvertshbingpmyelin fp coramide. In its
| RAHRARGEmIROGH ) Brokoh AR BY B4i3hid Q0L ol ﬁ%} Ebske structure and
sphi ngonyel i n, the enzyne sphingonyelin de e
whi febtyrasyd. Esherexanties ehiymgermay far ihstance be found in Sueyoshl et al.,
Iy J e 0 b|||t

SRR ARPR 8D e fIb oy RE VB B BB to the formuia
c éf)a(ﬂ)dze (II[)rns inbs usetduarsra mecmbﬂbumantsb'actbvan Kain fosoolYtem or a

? 4§(3 a h|n g qd?a tructure and a
Oﬁéﬁ) ?ﬁﬁ1 §a s may for instance
be f Oumdsp}flng‘iﬂt@y&&f&brﬁﬁg &l the foreLYDSIT) 08 {IIB! or a pR3Isor, a
Preferabl%qﬁhomever the sp hrnqoll pid according to_the
ab

Serypyve ¢ § Phamaceptically|acgentabla splt fagrgolamay hgmaevidedo a subject

blih nleBd tHePeofdst ﬂu‘é hylh&idBritRe Aipb RQErdak XY, Wspﬁni]gghf)ﬂoﬂcordmg to
E pl ement or _a armaceuti cal preparation.
£

fyetilp(ly Eeeb E@Dnﬂg A RYeEWEOY, BdgTivatiye yr a phar)mayputmally
( |a'c&<9ptat95 s&lt @ﬁ&%b‘fr A5 be gé?ﬁl&éd %@é Hiec? Er}l fleed thelbeof in the form of a

phar naceuticall'y accept e sa ereo
prfmd idlerd of &pod sapbleaent, or in thesefdrin iméae)(l)farm@treutlcal preparatlon all such

s%ttloﬁ f&r J&?ﬂ?ﬁﬁﬂ[ﬂe (olf )p%ax%?f'ﬁg tffé %@?ve t gnglor to alleviate

accorélng to
pﬂhesw&&ﬂyoﬁadsbnhmdeﬁemﬁnal@ha&m&nﬂnmmmagb9nﬁﬁhnremanaz

ac abl e aIt he be provi ect
ARG vhe 2o MARDRE oy TaPREHRT b S palstt andior

supraéxarye)mnsuhn resistahee fngﬂi@l@ére& phar ma;:eut i cgl

prepar at i n, ||, such.  a istr n fornms_ bein

capabl 3@8%???@??5ﬁ9 @gpﬁﬁﬂgﬁﬂngﬁdﬂ rﬁﬁya“”r¢ngt°

althexiiat(g), y‘éhﬁmS@ﬂﬁlférhbﬂy%f:ccﬁfdﬂig&@E&%[ulﬁ@IBC&eéjplfeQ:Qﬁbr a

the group consisting of insulin resistance, diabetes

t yi§EVatigher avehamAceticlidcerntable palp tharpef,may betused in a food item or
d?&ﬁi %ﬁgféfﬁer@n‘g/f&fd s%gpﬁﬁx\éﬁf {d detitbd 'aglﬁlét)ﬁl?o&ﬁﬁﬁ \?}#"RQ:QS be consumed

I's considered. A sphingolipid according or nmul
( iy addision tptled weral Joodonkdiamd which ¢npridea elements yled:omponents
d formula.(ll]
TOAE SESLEORR aPSAREL R0 ALl b e o ot whicn
acofpial Ioe uscaé:isetl hersafptiondy dbserelds’éﬁe ch‘mpbsﬁmﬁdoflatfem f1tm does not

T T AT R T LR
A food item or food supplement as disclosed herein comprises an amount of
sphingolipids according to the formula (I), (I) or (III) that is higher than the amount
that would normally or without human intervention occur or be found in said food
item or food supplement. This elevated amount of a sphingolipid according to the

formula (I), (II) or (IIT) may arise through specific addition of said sphingolipid to a



25 in addition to the normal food intake and which
conprises elenents or conponents that are not or in

w@iog/oghoedr anmounts, present in the normal di ePCENU2006/000193

which sufficient or increased consunption is desired.

The conposition of a food item does not necessarily

differ much fromthat of a food&suppl enent. A food

itemor food supplement as disclosed herein corrpri ses

an ampunt_of = 30 sphi n%WI i pids according . to th

f dpeflitem that daep ppt a?rn( |cpmpEige spid SR Ppltdﬁaﬁatdr@evated amount,

ANRUBY endidihe M kRE 1304 ﬁ@hl WitR rsau\ﬂ" sbhﬁ%h?ﬂdmernatlvely genetic

intervention occur or found in"said item or

f codinseppé arayrie uskhite pmdevafoeél ltgpg ¢AmPEising said sphingolipid in an

s a LA Rofdchet,
%F'%J&géﬁ Aert%lltsfgf? > gﬂ%hﬂy%pgﬂﬁferﬁlgag%i : S}(() ! % fé Ilolu)c%sofor the

s mrpmlgmion pif eudhospduiVYOLiRITIE 31 @8)?0&30mﬁﬁt\l_ul2®b5¥ D804@Ganigth used for
({ﬁd Hlﬁ ug]c E)Irl] g% googsitgrr]nmn J2h T8 &y gy tha?%ﬁls?)ﬁ%n%g%&d is produced in said

n Sal eva noun

' ewgmﬁmnh aﬁfeletvlaeed‘mﬂmtt emw th said sphingolipid.
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b oducS HERT HEnG! RS IR q Lhr PRGBSI P Hngapine

el puaieahyshihUfto-sfl@figontistiane epmylg@mgie el diffgr édd€iderably between

bi osynt hetic routes for the 5 rg tion of %h. _

s prarieye faogiiteens there ramenetsl vylugder 1§ agayaf which is said to be an

M 228 OANH SR 98 dn fe@FichddBo@ItORUEE Eaeraf naikl RAH AR Mally

in such a way that said sphingolipid is produced in

sa:patalmlgam@m hghgmaungs oftsphngapyplin, ispriddo somprissapplevated
hQgRlak B gfil%r &Jﬂut@%oﬁ&xmmn AOOSHP st ARA NP0 N hich contains

sp |ngonye in, yso sphi ngonye I'n or sphinganine imay

dlrfofce‘ronbomm@e ratsuptdetsphimgomydinvar i ous food itens

there ' e %tpe({ glllrléi’l%ldlf(?odflgg tt)p ?ooﬁ%?@%rengmg g%%ésl%flg(?ﬁi gbove may

to be ane ed ‘anount or
| sugrabBraainprise I0K) 1 bmmd]wm%rdﬁalsbymgobmﬂaicmdhgltatthevﬁdrmula D, dn

eI BOUE ke SO GeE Ll SRhbaBad PATT GREn: ompries

t Hadm foar1 to BStva 6 eprafepaila fiom (Mou ehic szt%ilrii\di'e picfeiblpfibi 0.01 tot 5
m nut e anmounts_.of s

sphi ﬁ@éﬁ.sah@g@mlri@ﬁgg gag¥ %ﬁ%ﬁa T 5P GBI endsrivatives,

dep%emrb&@ o BRMBtAPIY salfsthbBfy conprise 0.01 to 99.9
.% of a sphingolipid according to the formula (1)

( | | ) dn oeciqmtp makg afopd Bermrardepdesvipplemant compaping angigyated
Lglrt as Pﬂﬂl a%%-@fngctg VEHE, fo?ﬁl%la {Ig QM Or Qi‘l) tsl?ltg’&e for human or

9 pre era y fromO.01 t % nore preferably
f rarmm@l @hstoptisn, the ndgmtiorsal gphaen@atursi @smmﬂr@ay be 1improved
the f (1) f :
o SR bl bbbl ol LN Y52 8 prson o wen
rmiv@ra of tledlifféremt Murﬁﬁmﬂ psatpil, eavbohydratypandsian Qheannay be used in

el e?ﬁ;jtted ago nt <) sghi na?ol g& oL ﬁﬁclorvdl to ttgt{fxe ossible

r dpeilEne p§ foof ppelgpSgte P sordnetasfie sty possi
sweeteners, vitamins, minerals, electrolytes, coloring agents, odorants, flavoring
agents, spices, fillers, emulsifiers, stabilizers, preservatives, anti-oxidants, food fibers,
and other components for food items that may be added to improve its nutritional
value, taste or texture. The choice for such components is a matter of formulation,
design and preference. The amount of such components and substances that can be

added is known to the skilled person, wherein the choice may e.g. be guided by



ani mal consunption, the nutritional value, texture,
taste or snell may be inproved by adding various

wa@eooposmes to said itemor supplenent. The skiP¢BENL2005/000193
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person is well 25 aware of the different sources of

protein, carbohydrate and fat that nmay be used in

food itens or food supplenents Zcording to the

i nvention and of the possible sweeteners, vitam ns,
mnerals, electrolytes, coloring agents, odor ants,

f Iracrsnmerpded daalytadlowaprecdasagqsi (RDé dosagen) farichildyen and adults and
stabihiszers, preservatives, anti-oxidants, food

fibers, and other conponents for food items that may

be addd¢rtiens frpmdelke q>ftrzge fretritem onfebd s@pnlenert mapsaey iorsize and
t EA tfe

f gfé%{ gltulngjr%& t§ Q’fb \;aQqu% J%%&J?]fdg I enggg Q%.(%n{réen%e%osz?ges the term
s Uftvdsopplementss hanbm; utbtsmasmdeé t¢ balimited tbe spedfiedeight or dosage.

k to th k I l.e th [ .
oo b e AP SDUER Ob 53 PR Rr L st u SIS REovg gy in
r Qﬁﬁmimadeaﬁ #hg thiyim abitelfan eensiim;ﬁgm&)y(lﬁ&ﬁ\oﬂ 26iaga Shh drefembodiment

| dren and adul s, and i mal t|o s for ntake
o the Fampoen fdintts F B2 %wwﬁ% 30 bapysppnded dispersed,

arwhula;ﬁed PP lishdlvdd Bchrd Quiebes u@hlu@ac}c% WatR 0o Geh Onilk, yogurt,
the recormended dosg}gj@h The term 5 "food suppl ement "
£

| Sterdrasitrihitce andet drigks. (Toriisedy Bheapayysiet prfaycbe provided in

V\m,g{]gosg&e fipsage. A conposition of a food itemor food
suppl enent as descri bed above may in principle take

any f odmas@lteseptiverprelspredepthodindnt aepmpositioniipghe form of a dry
&%w%g‘p %m%%d O 6haf 0P %Séotlﬁr{%gﬁioﬁ gblna mgegsg;lmn%t Sccording to the

dry po er that can be sus
enuvemtfqnenia}overd ISSQZGbIVé)d pWWldﬂi ‘G[qtléﬂﬂlﬂs& Ishciuasiméuradrystalline cellulose

ffee m |k uyrt
}N& % an nmﬁd’l |18d%frs isﬁ?(hsixsog'}b({r? %ﬁpé'()peyn%la%u?%e (%%\%Jlealnd lubricants
na;yac]bes ptreamc deid oir Pthew reimhpxénMge form In an
alternative preferr odi t a conm osition t he
For m off SBtonaAd oLt gh Rt EuRPIRaE Rgesgnbed above may also be
C p¥paded irothefform af 4 n@@idwmlfamm WwhafSQEH flidt Qrd fi&pended,

|nvent|on may V. sui tably be vi ded Wlthfl||eI‘S
suidtpesse rﬂr@w@%% in 19 pechs Pais Suctsa ENRRYSItRmaY be admixed

rmmcﬁm lthroﬁFH dessd B4tk Br Ay YE L XYRLARY hEEDIJdER8@ to grains or other

ubricants such as stearic acid or other
eﬁbﬂp‘?sents A composition of a food item or food

suppl eRRahL ﬁ%r%ﬂ%@g:%ﬁjr@gﬁvaefof;@% V\ﬂ O§QO(91e51.W§[e?ﬁqnq Zx%;j {Ake the

the formof a Tiquid préeparation wherern t S

arsbapeisipresudiddsemiciodiger Sqdiddpodirernssdched 4 bread aa}n:area) usokie or a

I| uihd. 1 Such a conpaQsi ti be adm ed20 t

t Y 8%thhaorfaos a dsprf:g&r)hsglrlce Qutter ¥nar arne da tdX Lry &30 ur(]:& %l tlhg like.

erreﬁSSIﬂﬁ, & ephipguilipsd mcoxd]i@to ths Ibagzest invention is applied in a dairy
product, such as for instance a butter or margarine, custard, yogurt, cheese, spread,
drink, or pudding or other dessert. The sphingolipid can also be used in butters or fats
used for frying and baking, because they are relatively stable and will not be degraded
by high temperatures. This characteristic also enables use of the sphingolipid in food
items or food supplements which undergo a pasteurization or sterilization treatment.
Diet products also constitute preferred embodiments of food items or food

supplements according to the invention.



In an alternative enbodi nent a food itemor food
suppl ement nay take the shape of a solid, sem-solid

woeoosigmoexl food item such as a bread, a bar, BCTNDMI0S000193
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or a sandw ch, or as a spread, sauce, butter,

mar gari ne, dalry product, and the like. 25 Preferably,
a sphingolipid according to t hédpresent invention is
applied in a dairy product such as for instance a

butter._.or rgarine, urt, heese .
1 k. G oA A irg RS fivel BT et 8 iomyBRI e the food
caamahspe Eebdlﬁlfégatda ihghd ﬁmcﬁl ¢tha ﬁoatdsr dlg@eh, faGhaffle YA P&ridge, a
mﬁd bakl becaus& they are relatively stable and

Jopk, gpu Bea BRYP-eRfe; B§° ' GIPUERARSENRT H BEYP-Thi s
char ack&r ddhintstedi SO tERARARStHe F5od0ik e rh R tHARVAAN Rhfl v suitably
food 30 itens or food supplenents which undergo a
phe Praparedsin; the foym eftaiopd purplement r eat nent.  Di et
pr oducig, g}eggnmo&ttwn%&hef eE16¢ek 82 SRERAGH PRTHS &g,aiﬁ% of a food
itenms or suppl enents according to the i nVention
WEe 200 S @BTOREnRTT/2kto2 G0 8/t 0 0t 98 ention, cpmprising@nrickimg a food item

aﬁlc 9.)%) ggpl&geﬁmuh% %m&%ﬂpidsacy(?rgﬂl&at% tﬁ? ﬁo%m p %i‘ (I1) and/or

p@hklesr, a preguidbrn a daarwatlfvé er a ahmmadedgaallyaacc@tab]le sah thereof.

Ip, t ,. - .
Syr . Tra i Rmer 0 e B R brafesy RBERRSy Pl fraparation o
t fediiewent food S‘wemeﬁty?n%ﬁhé@b/hﬂl a SpHiegiped) @@ Prisihgtpgtecessing a

form of . a. food su res i nventi on

f ERHRERINS PeroEking B ffg&%la 430{1 éﬁ& 8h & PEICUET G} dgrivative or a
f ppéirmacbsm:aﬁry efc@é;siasw BRIk eREYRLS IAGCBEA tB/ drFoddBipplement, preferably
i nventi on, rls ng enriching a food item or food

N %Ot W hifo P1O5e areé%r@b%ﬁowgl 3poyy of from 0.01 to 50

f Rt Ja le@er( h))orcaﬂfyfé}%béltb )an%%u@ﬁ of ft!nlnl() 01 B 18 vRI%% CalHdsrﬂf)st

a derivative or a armaceuti cal |y acceptable salt
t hmf@@bly to@nl amepg Oéﬁ'b@oﬁ Skt Stwiei e amount ¢fsphingelipid processed
f. Q
oD Rdim AAE-ARERANR i Whefth Bpol Bl b YELe ARclipia and its
prexc esd thegkaledgmnsangs capibde aftdederdiingngt thist dreodrdrimphacontext of the
(Iégﬁégé 8§m§|||) or a precursor, a derivative or a
SRAcett ?Cal 1y acceptable salt thereof in a food
i t em on 4 artdhaliopbemaring arib@i Rérﬁbulcgbrdixig tamhaimvyentio®the food item
0.01 to 99.9 w er amount of
£ g 9l brapBts e diaraly Sa bt insran b ARPg e to provide a
afmantenpéccﬁfdaﬂg £ b ih@intibE Wwierdin salilsgMsdolipl BfifdodPdriited in the
an ampunt. of from Q.01 tot 5 wt.% _The anount o
sfsw Atget-i [he dogsh isere aaycbe separptely paenaredby eenyentiprplipethods such as
It b IﬂlQlYlEnEdelrl] QRHS{ @§ok@ﬁ‘g the iR er Bha gtt% M}n'a?' i ndfidsary, be

use and person 1s cap

deQOéq'dwrmrrtg Jctlmrg Vit Ehﬁt snhmaomldc Amcafshngdf) aphféler prisatdet
déﬁ%b%ﬁ%ﬁ? thgg llugg \}Hﬁ Eﬁ?lgo{pﬁfatgt{ §PRL %rﬂ% r%nft ?xpﬂw' ftogcmtem during

according 't Re Fh tion ood
the preparation thereof

A food item or food supplement according to the present invention may very
suitably be defined as a nutraceutical composition. Nutraceuticals can be defined as
natural products that are used to supplement the diet by increasing the total dietary
intake of important nutrients. This definition includes nutritional supplements such
as vitamins, minerals, herbal extracts, antioxidants, amino acids, and protein

supplements. Nutraceutical products fit into the newly created product category of



may first be prepared separately and then be joined
with a sphingolipid to provide a food item according

w0 o0oshg7oevent i on wherein said sphingolipid i SPCT/NL2005/000193
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incorporated in the food item The food item may be
separately prepared by conventional nethods such as
by m xi ng, baking, frying, coo%?ng, st eam ng or
poachi ng and may, if necessary, be 25 cooled prior to

| Gh:0j ' t he .sphi ngpl.i pi.d. . Accqrding to. another

L LD Sl S8BT oS0 Pl BB ot ot

at9%. dbivpen elmr::iﬁ(ﬂll? ldeﬁrie?lOdigt'atryé ﬁmlﬁbléﬁl?@ts dtb hﬁ:lu(}e: vitamins, minerals,
eparation,thereof. A food item or. food suppl enment

DS BT MEF B PRy AL S HoCHP B ACH By RAGRS GrY Abhsyances used

be dpblentthtdbe diebby rReRineCihk tGAIMRASY iritake.

Nutraceyticals can be defined as 30 natural products -

that  d e ERUUHEAaRBPBHERI 1sciEner Berepyas hi08 SSPAge i ortified

t witdlingedatycabRbiBlepRiutiiB WehRR be Mt ] SLS: colfoSition in the
definitiaon includes nutritional supplenents such as

VEmAeHt 198 thenpugaqndliavention may alse baimdicatedhay fosdsdfan seecial dietary use;
b BRaPGhAELS an@AktRY S} . t; Ls3

AR an Riet Bl M B m D THE TR Fom BHALARSH bupBoment of the
OPreyEnt2nvBIt D87 2 RUDETENI2D CEN BB HOBsin@sit i fortifiadywith one or more

; ! . ' e F.D.A _in the .
PRI s B8RS0 20 L3RG Y UGl R, okl Wiy
dexfeverstan glinetiln yessspypdeedinht tes typel haddisieMetabbAOSRsdrome.

m ner aks, __herbs or. ot her t ani cal §, ,anti oxi dants, . .

ani no Ak g SERE INYITIOR 40 F%gﬁa@@dg?tj}%@ﬁqﬁgwntﬂg subjects
suiferegenim ihelidiresistayicd, dteasithge £ BadbeMRkaldsit Syndrome said
intgke. 5 A "nutraceutical cgnposition" is defined
HBedhod QUPESIE G TEBITHEEIe P SRR Peedithepef s therapeutically

| aTgcEidlk @RAbLENCARAIN @mateurticallitrh fditlaak4il HBP&Sitids conhiGding a
a conmposition in the context of the present invention

P IRgolgidrecotding it the formuly gy aners prefseatily hecgrding by formula (1),
mor . fin . I0 ngosine
U morBBAifs Akl AR0s: gf‘ﬁg)dchg 'f&fgflﬂé{ (ﬁHPngl EHB%@E%@&%%%%@% gosine,

item and/ or food suppl enent the” present
i 9 hangesine atrdhimganane, conpresides.onramnide eor sphirgofryetin bi erkcursors,
W 200 . ' Il rding to the .
a0 pRicd e L ABLIR (s ARE R LR g eouticaty
preesrgablie ggriigrs aihd pptiasily baaoemork aeggiestst ype 2 and/ or
Met abolj c ndrone., The present jinvention al.
rel at glgﬂetpgl %ﬁmﬁ%?‘i%al BPRP ggpﬁﬁ?ﬁ algp Cuppyige:d §m§?31l? ering
fp’}mmt;ialnsuiciaﬁy B&&bﬁb&h’l@grieﬂhﬂﬁﬁ%@%eﬁﬁ ke BHranthQapsule, tablet,

t abol | ¢ n ne .sai met hod conprising . )
g{g?ﬁ‘ﬁf’s‘irég% Qg{’ %’%R}B‘]’ SUPOSTPFYnRRYar heRrapf vageine, ointment, paste,

tdredapiatila®al daychl aekflesid W 1D U Hhafm&ceutically acceptable carrier,
phar mpceut j cal coqE03|tLon, sai d conposition
Yool

CBHpHErhgliaenspntherdiqyid delieleotigpergioner shepensiomaiicy surface
(dci R CEQif]
e 00, BB SEEA O AR Yderyh
m{@g%p&g w{:,@bd} ibhgggpmbgbricgrp.mangmsisné yvhich is most _suited for a
SRRLPAAN LG se BREEPFhLRTs cHESAMIGith e SPRLRAQTYEl I N
or precur SOFS,

A pharmaceutical composition may also contain a pharmaceutically acceptable

carrier. The term "pharmaceutically acceptable carrier" refers to a carrier for
administration of the therapeutic agent. The term refers to any pharmaceutical
carrier that does not itself induce the production of antibodies harmful to the

individual receiving the composition, and which may be administered without undue
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derivatives or pharmaceutically acceptable salts
t hereof and a pharmaceutically 20 acceptable carrier,

wa@emsogtoeonal |y one or nore excipients. The  PCT/NL2005/000193

phar maceuti cal conposition may al so conprise a

suitable pharmaceutically acceptable carrier and may

be in the formof a capsule, t2®let, |ozenge, dragee,

pill, droplet, suppository, powder, spray, vaccine,

oi ntmrent, paste, cream _inhalant, patch, aerosol, and

ttRBICIty- k%m%hée sEeHRRaY P Laree.slowdy apstabelized macramoleages such as

?}Xte‘i"x@ Y6k accHh BN bolPTacl QSHS |ﬂoﬁ%‘ly@oﬁ@§&&é Polymeric amino acids,
i spersion or suspension aid, surface active agent,

i N acie cageliimers, lind feastive vinus eattides: Puplycargieny are well known to

e n ating agent, solid binder or

BBE%Vgﬁﬁ%h%EES]g ﬁ§%§£thlch is nost suited for a

parti cﬂhaamad@gmgdyfamema@iﬂjsam a@h hiesised tipatinbfoe ewhtnlple, mineral

t [ i [ t|c i.tian .

SO S G B oo BAGY, RS Rlen SARBRUL IARY. and e ik

caudr the saltd hﬁox‘gemmaémh anmmemtetax% ,Ipropioneps,abdlenates, benzoates, and

refers.to a.carnr m ni st

ti
LR LA LB aleRui R phmd RlapigR iy A b Elbicil is avaitable

nhaxdmﬁgmhlsqaiamﬁawﬂcar Sditnades @uesk Pab. €4.SKIJf 1991duce
t he pr duction. o antlﬁg ies harnful to t he
i ndi vilQGEMarSEERYY AP RGPS i thRTaPgRtC GHIRASIRTP By contain

agdiid SlcRradv bt RAKHe, BRAMa] MY 23236 0AAAZD nally, auxiliary substances,
PCT/ NL2005/ 000193 26 toxi Ci t Suitable carriers ﬁi
lfyH’é‘ e, may be

ach ap yetting ey ulsidyins agente doiibuforing aubatarces, e the
F}fr@ée@ft i SU(@IOXLE‘X&(Q&SC h‘?ﬁl’c&iﬁs thé ﬁl&gﬁeqfticct:o %bgﬁons are opre%argd as

pol ygl ycolic acid pol ynmeri c ani no aci
cojsotaptesr &ithearnd hqmai:tqlwfeonﬂqr@gsmstoms;l @bd fQurtsuitable for solution

Qﬁr(gll ?{ Se%ﬁ(&]&@i&gﬂlﬁ%m1 %I'IOE‘ I%) S%C?{g)lngl{lagsl’aiﬁ?r Xe grepka)lred ﬁ]_‘lposomes

ceuri cal 'y acce
use dndlindedeiithinf the defiminiph ef amhaanmdeutmEMﬂaaabﬁaSIeSdaehe@s

hydr ochl i des dr.obr tes uj f at es,
o O PherabSan e enE B h g BAOR RN P PR 4R iked above
aeet AipHsd tPreiubat BﬁneeH&h&l’éai The sbmmlgomlesﬂa;am.adrhmstered toa
|§e. é%thorou h dlscus§§ of gngnac?utlcal
COES5E BpRRY SRETYS B prefe %ﬁ%&!{ Iaedorm Qf RBRRHARISHtIgal composition
RRIAHIRGS BhEE A lroSieia@AGe s dodMaekn IR is RctiviNfod thd 3RdddeddPeatment.

Phar maceutjcal |y acceptable carriers in therapeutic

ciowserauticalis etiedyive datagenof the gohimgokipidirequiredhfor freating the
sﬁédra@p fRHNGah fo?Bva@ﬁMQﬁdlongé&r?ém%k L&so?&@f'slele@{e}ﬁ#om the

subst ances such as wettin or emu agent
k&nﬁmﬁqnﬁ@m@gwtwgges@ﬁdcq, Ideauetelséypen&yn@ Metprés‘eﬁymdrqme in the

%‘689 of'§ Hhﬁ'x gso'r a;)ﬁ?!i]ps%lbi a% lcgll;' %agd}e[{?acpe%g}mllneggngﬁs' 8{] person, for

re’ prepare
sn$wnwawmumngansmﬂnmxbhs solid forns SU|tabIe for

sol utien 15 i, uspensi on in, 1j,qui hi cl e
ot or "8 ety ofier Sie RS Rs Ai Bbunt Adatted Rkt o an
aarna)um of ndiedtapbdthd, Bizt Hepldagolipid besdrdihg @o the present invention, to

grnaceutlcally accegtable arrier. )

uce or prevent insulin resistance, diabetes type 2 and/or Metabolic Syndrome, or to

exhibit a detectable therapeutic or prophylactic effect. The effect can be detected by,
for example, measurement of blood sugar, serum triglycerides and/or cholesterol as
described herein or by any other suitable method of assessing the progress or severity

of insulin resistance, diabetes type 2 and/or Metabolic Syndrome. The precise effective

amount for a subject will depend upon the subject's size and health, the nature and



For therapeutic treatnment, sphingolipid my be
produced as descri bed above and applied to the

weupseg1023 N need thereof. The sphingolipid mayPdENL2005/000193
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adm nistered to a subject by any suitable route,
preferably in the formof a pharmaceutical conposition
20 adapted to such a route and% n a dosage which is
effective for the intended treatnent Therapeutlcally

ef fective do ges o [ U|r

SR oh Ehegpmait nsa?%@}e tﬁf‘&&’e}lﬁ ﬁ@@%f%aﬁ &Oé ‘?ﬁaP%‘meS selected
FHdARhiniteAt e Thudfit & Mt sesfdeto s@@hﬁﬁ&x@gxefct effedtVe amount in
group consi sting of insulin resi stance, diabetes ty

ype
2dsppcenBlogsw thesffraripnamennt fiea epsaypityatign fmhn defermined by
30 f1R eﬂ}ék?in%i{tamgﬁgn@ﬁfvhlt]ﬁnt%ﬁe Aefceddnt BFQ&eth\lmiclﬂ&n or experimenter.

ski |l ed "person, 25 instance by using ani nal
rfirgeifisallyttihe @@nmsmcnwé oh Pragresentigveation can e ugeh thtedugssor

\Ljaffgéemﬁﬁtﬁ Jeg sea{n%e t Raiitfies BPRYNLaRE h@et‘é\f?ﬁ{c&ﬂ}%ﬁ%xﬁe and/or

|ngo I pid according to the present
mmanpamng biologicati orcehysicabmendertationsy Mathedsdhat perodt the clinician

t /
Sy YR B KBRS e legbin oo
eiﬁm@mxmiﬂenmﬁﬂe@hkamdeﬂkmd@uected by, 30 for exanpl e,

nmeasur.enent of serumtr, rlde d/o
et ediRparedes OLB8 B B Rt taRErh oSl ss S b2 Bont Hbout 0.01
W/E@w lE /ﬁgbhaqmaferams}s@g@ dbgut 6 u@ﬂ@gb%ﬁgt?mosmg,&glof vhe

i nsu st.ance i_.abet es or
l\?é’lha‘kﬂ?ﬂlp’éi 19315 %"%ﬁ‘du% Wgtfté%aé‘}f/‘F et amount for
a subjggtin Whbthed §RENELVOOMbLB R KE %bhﬁg&hyﬁ@ o@B&mpositions of the
heal th, the nature and WO 2005/ 087023

RET¢Mi2ODSY boedanisredsker it copfrollebor i inpbrrleasdnathiy inserted
1Q%5§§8&}&9ﬁe%ﬁb%9ﬂb'nat'on of therapeutics sel ected

mnistration. Thus, it is not useful to speC|f¥
an exddisagés for afhieviagthemtherapeutideiente of thenbaanacautisa

effective [ :
ST R RIS 5 oy o
tlk}ethehﬁﬁgtmlrnerﬁfn Fhepeipbskscif dlre p)rresemtpavéntmmt &m efféctive dose will be

ecifica sition

RoBeegn Lo hE BT BR WelE o e B Mhichit
reﬁﬁhﬁﬂiﬁ@feﬁ, mdhagttRst foiy pe aduld hdhoin Héeigtiel daﬁ:ly S}bé]@lwﬂlme between
and/ or ccqQmpanyi ng, bi ol ogi ¢ or physica
n%t?ﬂulté’é)togﬂ“gﬂé) erpps b ‘EEPE‘(P Ggerm t the clinician to
est abl pghrhBlyta HarHASAGRE] &Gk hs dRsérildatbbve ENBtended for
dosages determned to be adm nistered nust be safe

a@f@l apitlicatien deempopghiqns forrahprpdicatien WHb uppadycpmprise an inert
%Eé?& bPln eﬁ)}ﬂ)&@&i‘rﬁ‘é} I cgﬁ’ﬁ)@sﬁ%lllé mB$ bk rpQ@RéaQQ létg %eﬁ@m capsules

referably from about
adnomtay h@@ahigtmdglmﬁmetfww ofsphietry &t piad thexapmth amawhe active

a(fq[né;%oun? rrlla l!) n%(iirgml&laxt%ﬁ%lﬁgexc gntls %Pﬁ%?% r&géd in the form of powders,
ceHrhosi tabats, mifls, tphstilldsrv enpdudes. Rhyrrb&ceatim'dm sceptable binders
f ocg]or a«f Sgatmrtg Irrllaeydalso besc%rsntp%{sng gs Eoens%%uents oE {He)%hla¥r§1ggeu%1cal
composition.
The powders, sachets, tablets, pills, pastilles, capsules and such may comprise
each of the following components or compounds of similar import: a filler such as

microcrystalline cellulose (MCC) or mannitol; a binder such as hydroxypropylcellulose

(HPQ), tragacanth gum or gelatin; an excipient such as starch or lactose; a



15 in the body of the subject. Dosages for achieving
the therapeutic effects of the pharnaceutica

wa@ e0vposioed on, food item or food suppl enent deseei/Nezh05/000193
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herein may easily be determ ned by the skilled

person. For purposes of the present invention, an

effective dose wll be from ap®ut 0.01-5% of the dry

food weight in the individual to which it is 20

adm ni stered, nmeaning that for an adult human being
tdesintagnapt gecheaslematfeonsermetarch; adubmcant guch anmaguesium stearate;

0% 8WBctOfersRbh B9 Q{Iérgéedor SEE&Ia@a;s@b&rya Aa R RESULES éﬁch as

conposi tion as described above is intended for oral
apappeaint on meChyhsebitlicaasl- f or oral application will

I t t
gz lrJ?I e\)yh&?_ﬁgglh%?s %gclh% ?Og{r?s()f a éalpgﬁg tél%keggﬂg %9 cgmpnse apart from

gdleai¢mernta pmltlesect Ebcme artegyuid eanmb Ised:h: a&dan oil. tDusage)fomnoﬁay
Far. tic. a icatigon the a

0 ive
Bl Ra bR S s BB b B B e ST Gmvonento o
uﬂfédahanmta&ﬁltfcar manosnmnmé preferadbitdiosen §iehlthhisthepidblndt reduce

stjl]es or, .ca Ph ceutically acceptable
g&ﬁégfgmfgﬁgPB?géﬁf&@ﬁﬂﬁgﬁﬁﬁs al so be Zonpriged as

const i A yghihgolafid bb&rfRg taaeeidih gl (1), QWQH]H drCtBe pB@rmaceutically
The powders, sachets, tablets Ils, pastil

cagserfeble saffth §1E?8F1%3?‘138&‘?ﬁdi“§é1£ ' el i E}?e forma Of %Ei Yupligr a

CQIEPORSEH, % URAIBYS aQhewinFdu@df, Inport: a filler
ﬂ%ﬁ rn%ﬁ%%rystallﬁe %aﬁ%ﬁ%se (MCC) or mannitol;

a bi ndT@ra Rl assuticad eamygsi gy ascddsribeskabove HPphingolipid according

AR W Ron 88 ) Bk R gty

desepinbigrsatitthereof; ingsedliy ianaatneomt Of:fypm G0 htacdD.9 % by (dry) weight,
| ﬁx%ﬁe'r‘&@l(}tfr SY6B135 10880 s! rteep% %p fr%msd"SFE Wt.%.]

such as”sucr ose or sacdharos

subst ahpkasnadeutisal cpmppnetmm atcoﬂhngmct mel m&aimocrmls firtended for

aci d en do in the formof. a capsule, the
ey U s BN i BV ol oment s
ment i Oflﬁa!:lpr@b@it&n@edtioﬂlihﬂh@ﬂfdlawi toSal iRt fatRl jreparation of a

sage for further, be prOV|ded wi t h coatings, of
Mace e} SRS GRIHEF thegPentioP AR HHEHEIREL O'GT dispider selected

pnaqﬁrm@ EupCBhsiSAAP Oihb kI redisBarRe SdiGh RS Yype ROSRNVIBHBIiC
that they do not reduce the desired wor Ki ng of the

SPHIdEBE iR Gublacts pHNPIBNG pragessineprdneyrexgtinge sobingelinid
(dckbordind do tRE f&lnldl raih BE ﬂ!Pﬁ%UM 621al derivifl
acc%rpt éD Oe salt t hefr?e(ol? ( ma{f anm nclyeé} er g%OII‘ %
t tearfroicen tadally agcepaatbl@‘ﬁalt(therecé am@wswghstaaces yagetheravith a
C
V\@( rmeac?&%c%llg @%%%29019 gan}rjlexé by gRQI%nace 91(15131 chBos&tlon
accor dihegpreparation of a pharmaceutical compos1t10n may very suitably occur by
mixing all separate ingredients such as fillers, binders, lubricants and optionally
other excipients together with a sphingolipid according to the formula (I), (IT) or (III)

or a precursor, a derivative or a pharmaceutically acceptable salt thereof, and

processing the mixture obtained to a pharmacéutical preparation.

REFERENCES



to the formula (1), (Il) or (lIIl), or a precursor, a
derivative or a pharmaceutically acceptable salt

wo bmsegf23 i s used in an amount of from 0.01 t oPOENR20E/000193
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by (dry) weight, 15 preferably fromO0.01 to 10 wt. %
and nore preferably from0.01 to 5 w.%]. A

phar maceuti cal conposition acc®9ding to the invention
is intended for treating or preventing insulin

resis &snce n a subject. The present invention further
r el atesMakdissyeNnBirna 4 Yoynsé dhricasd EoVajet P, Martinet N,

PHALERVEUD bR NP PBOE 'ﬂdvﬁﬁrefgg[atfolﬂ%f géfb&%ﬁtﬂe%}om%ﬁ -activated
treat ment of a di sorder selected fromthe group

CREASR et B Mef geng SEpeasipr BY sphingemyalirabEESS hefio d9P (2 5-9.
Met abgljsG dy OWbe kA & ﬁ“g&%irc%gcor ai ngxq{(l% %h%%bn@he effect

or incorporating a’sp |ngb

f eft patbgisbine, px(olhlfératbr fdtivatedQeceptpF£aphAPP ARalpha) agonist,
derivative or_a_ pharnmaceutically acceptable salt

t femptibrateggn éw@wr%d%@%tf@‘n@leantmgéah‘fecamcmy and plasma

SRanTRa Rt ERPOR AP SRR PERL BharBhel SB6N455 15

phar nenepiﬂaeaMJc QOUR Fibirh R IHRYOY ehdrapbifieidtibnd6 GiherBY¥enic

al | arate i ngredients such as fillers,
n:illej‘@F?ml? @B WAKE BersReFtiyps- |“H?\Ql°f"‘i¢er°8f Al 1ebdei pi ent s

t Ogetf‘ﬁfcﬁ’ﬂrtt U(ﬂ BN eHIPB ISR, HeferIdtirT 1998 tdsE I Bthe use of
%;,a (1) or III) or a precursor, a derivative or a
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EXAMPLES
Example 1. Insulin resistance measured with the hyperinsulinemic

euglycemic clamp

30  Diagnosing insulin resistance
The "gold standard" for insulin resistance is a test called the hyperinsulinemic

euglycemic clamp study. It is a complicated and expensive study in which insulin and
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resistant mce M E3*Leiden mice were fed with a

hi gh fhtanothepparplielesperimpet, threg gogups#f 8inrice 4qchoyererfed the same
S %% . 9 lgst 0 vy . .

AR Bl GPLLLUOP Ry 18 RO i DR e B B sphingomyelin
i dntihg shegw lnelp peeod ome geruat reksivéd® 8%i phytesphitgasine dnding the whole
were strongly..insulin resistant after 18 weeks. T .y
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aspdtihglipid). weeks t he. sane diet, but containing 0.3%

(ww of the dry food) of either egg sphingonyelin or

phyt osphi ngosi ne. I n another parallel experinent,

t MeeQuriompslintesfstihiee each were fed the sane high

fat, high fructose diet fqor 18 weeks. One group . o
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P& HLPthor ARSI - BORIKEA 0% Iﬁ%?i%ﬁyoﬁélahf) 998 nRlazolam (12.5

during the whole 15 period and the | ast group served

asetligebody megit). dilise prerd kept apaesthetisgd by adarinistasing 50 pl of
Hypnorm®/midazolam subcutaneous every 45 minutes.

A needle filled with PBS was inserted into the tail vein and was connected to
two pumps (Model 100 series, KdScienticic, PA, USA): one with an insulin solution
consisting of 3057 ul PBS, 400 pl citrate (30pug/pl) and 543 pl insulin (1 U/ml), and one
pump with a solution of 6.25 g D-glucose in 50 ml PBS. Before the infusion with the
two solutions was started, a capillary of blood was drawn from the tail tip.
Subsequently a bolus of 30 pl of insulin was given and the pumps were started (50
ul/h). The mice were given rest for 30 minutes. Then every 10 minutes the glucose
level was measured with a glucose handmeter (Freestyle, Disetronic Medical Systems
AG, Burgdorf, Germany) and the glucose infusion rate was adjusted until the glucose

concentration in the blood was constant for at least 20 minutes and a capillary of

blood was drawn.
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(fentanyl -fl uani sone) (0.5 m/kg body wei ght) and

m dazol am (12.5 ng/ kg body weight). Mce were kept
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Hypnor n(r)/ m dazol am subcut aneous every 45 mnutes. A

needl f|IIe h. PBS wa erted into the tail vein
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rates were 102% and 114% respectively, conpared to
t¥reample 2nTreatmend af obfab mige with 16 Pyrteppingosin imnraves

dirRlulinh@nsiivigyon rate was 182% and

20 female ob/0b mice (C57Bl/6 background) were obtained from Charles River, The
Netherlands and were acclimatized for a period of 2 weeks within the TNO-facilities.
After a 4 hour fast, blood was drawn by tail bleeding and the animals were
randomized according to body weight and plasma glucose levels. Table 1 shows that at
starting point both groups had equal body weights, glucose levels and insulin levels.
The mice were put on a regular chow diet (control) or regular chow supplemented with
1% phytophingosin (1% PS). After three weeks of treatment a blood sample was

drawn after a 4 hours fast and body weight was determined. Table 1 shows that the



after 8 weeks 127% of the strongly insulin resistant
control group. There was no indication that the

wo n®ahgm23 evel s differed anong the vari ous tesp@myL2005/000193

10

15

20

25

groups i.e. the physiological renoval of glucose from
the blood streamat a given insulin concentration is
nore effective when the m ce hage received
sphingolipids. The results 20 indicate that insulin

resistance decreased as a result of the sphingolipid
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Values represent the mean + SD of 10 mice per group.

**P<(0.01, ***P<0.001 vs. control; #P<0.01 #tP<0.01 vs. T=0



(Figure 2). Table 1 Plasma paraneters determ ned in 4h
fasted ob/ob mce fed chow diet or 20 chow di et
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T=3 Control 1%S Control 1%S Body weight (g) 41.8

4.6 42.2 4.6 44.0 5.5 41.7 3.7 ducose (nmmol /L)

20.4 6.3 23.9 5.1 34.2 4.5t%526.0 7.0** Insulin

(ng/m.) 24.7 15.1 25.8 14.1 24.9 10.6 22.3 6.8

Val ues represent the nmean SD of 10 mice per group.

*Tabde 81, ***P<0.001 vs control; #P<0.01 #$P<0.01 vs.

T=0 ,,25 WD 2005/ 087 PCT/ Nl.2005/ 000193 .35 Table 2. .
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saturated (G -C30) alkyl chain; Q is a primary am ne
group (-NH2), secondary amine group (-NH) or an am de
group (-NH-CO); and t is O or3el, or a precursor, a
derivative or a pharnmaceutically acceptable salt
thereof, 15 for the manufacture of a nedicanment for
the prevention and/or treatnment of a disorder
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2. Use of sphingolipid with the general formula (11)
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CH(OH) -R3, and R3 is an unsaturated or saturated
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R2 is H or unsaturated or saturated (Ci-Cso) alkyl chain;

Rs is unsaturated or saturated (Ci-Cso) alkyl chain;

Q:1s a primary amine group (-NHz), secondary amine group (-NH-) or an amide group

(-NH-CO-); and

tis O or 1, or a precursor, a derivative or a pharmaceutically acceptable salt thereof,

for the manufacture of a medicament for the prevention and/or treatment of a

disorder selected from the group consisting of insulin resistance, diabetes type 2 and

Metabolic Syndrome.

2. Use of sphingolipid with the general formula (II)
OH
HO—CHZ—(I;H—CH——Z D

NH,

wherein



15 R2 is H or unsaturated or saturated (C -C30) alkyl
chain; R3 is an unsaturated or saturated (G -C30)

wa@bdoglosobzai n, preferably an unsaturated (G - QBol/NRRdoy/H00193
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15
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25

chain, or a precursor, a derivative or a
pharmaceutically acceptable salt thereof, for the
manuf acture of a nedi canent fomg7the prevention and/ or
treatment of a 20 disorder selected fromthe group
consisting of insulin resistance, diabetes type 2 and
N@ﬂaB@pt6%Q9ﬂdﬁbnEd-4 Use of a sphingolipid in food

fag(r: ?gj?ﬂ G%ﬁ%?ratatlgf dlre Itg}eilé@d §¢ (F?S lﬂ Tclhgfn %) : lgﬁc%mzqq ??envatlve ora

ashdeﬁmmedcﬂhzmkaunbmsabmhamobrecursor or a derivative
e gof fu’(&ue rever Elqptg or tre Inen%/of |nsuu n.
(HOE MArRfRCture i @ medicament Iar the preyepiion andof frestipnt of a

Sﬁfkﬂfdﬂﬁ}%ele&edlﬂﬁﬁl ﬁh:ecgit‘)(ikl;1 Etg‘lslsmn(gbalirmuﬁﬁ_ rekiefadtd) dseetes type 2 and

sphi i.pi d i s phytosphingosine, sphingosine,

Bﬂ%gggﬁfﬁggmge?an1de cer ebrosi de and/ or

sphi nguRY 6f 4ghindlipidRitBEEOEHdG e Glaaimm) 3, wherein

said sphingolipid is sphingonyelin. WO 2005/087023

PCT/ NL2005/ 000193 38 7. Method of preventing the

occurrence of insulin resistance, di es type 2

and/ or Metabolic Syndrone in a healthy subject

co sing provi ding said subject a blet Wi th
%@W(}IQ)Q?@QM@MT@H%%Zd in any (I

one of clains 1-6 or a precurs r, a derivative or a

phar maceutical |l y acceptabl e saJ?z ggreof. 5 8. Method

of treatnment of a subject suffe £rominsulin

resi stance, diabetes type 2 and/or Metabolic

Syndrome, said method conprising administrating

[§®@F$Png7] to a subject in need thereof a

tQegﬂggp&t&@tﬁxhjﬂ@@gﬁﬂyg&annunt of a pharnaceutica
omposi t1 on, osition conprising a

s hisgptinpiry amceogdip gNtH:z) tehepcorolamy henifed yroupd-NidH ioneo amide

L T R R
pRemﬂi&mmnsaudajedwatammted (@r-Phpalkpbeidincal |y
ABEEERRBT R R b i L TR BAG: Sefhgp an unsaturated (Ci-

exe)) pileNtizaind. Use of a food itemwith enhanced Ievels

of a sphingolipid according to the formula (
def P REGUFTE é?rmaflve SF af Eﬁﬁnﬁ%ﬁ%lr:?l}y a%ceaeﬁ)iereét ﬁhﬁreof

CERitHE dran@fack@eihanddidament &Sy HEHkr&ARA LA aahA PedtmOht i a
precursor or a derivative thereof for the prevention

ad@pbier sqlgcted Swpmriheteredp eondisting @b insybingetiefdnes; dinbetrs type 2 and
b o nar one. 10, s of & food i tem w (h
eAhancUde blev s lsngdlipad mpfhedgabrdng tadedpdnnlg (Hastdefined in claim 1
or formula (II) as defined in claim 2, or formula (I1I) as defined in claim 3, or a
precursor or a derivative thereof for the prevention and/or treatment of insulin
resistanc, type 2 diabetes mellitus and metabolic syndrome.
5. Use according to claim 2, wherein said sphingolipid is phytosphingosine,
sphingosine, sphinganine, ceramide, cerebroside and/or sphingomyelin.

6. Use according to claim 3, wherein said sphingolipid is sphingomyelin.



formula (1) as defined in claim1, or formula (I1) as
defined in claim2, or fornmula (I11) as defined in

WwW@b@s087823 or a precursor or a derivative ther epdT/ND20@5/000193
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diet for lowering 20 and/or preventing insulin

resi stance. 11. Use of a sphingolipid as defined in

any one of clains 1-3 for the @8nufacture of a

nmedi cament for inproving the capacity for the
phy5|n$§%|cal renoval of glucose from the bl ood

st'r eamVigiBochef HYSqutW(Srtb‘%/PWg‘r{eWée elapaelin yesfspance, diabetes type 2

Mah8loa Myt Rsh1fR! S&Q@r&ﬁé’ﬁ%ﬁealﬁﬂ%@%%@@drﬁpﬁﬁné pﬁ%ﬂhﬁg tsaldréub]ect a

need t hereof, Sreferabl in insulin resist

sdistevtisentpmicad levelsof aFphingplinid gs dppned wrwednuemédlaums 1-6or a

a o) f e ood

: genc]%gforT% g%hgéd;g’% &éha?@g&éﬁlcgﬁg\%&%ga& e sa(filf the?e t y for

t Be phyithdédefi teed tmentofyvaibjest sgﬂfemm@ﬁolﬁlrmmltxh&sﬁltmmd diabetes
aci t

SE§peaéT1ar§é}9r lglrbrtabogl LS”P&I%VI n 1(ti rI1neet aSIo‘g‘np snég §(EfB}né‘?;tFaﬁl?1g [spelling?]

mal'ntal nin UCOSE Oeos

néed shbuectaﬁfn,eed) Itbéredifahihyrap&utlb:{]&ﬂffeﬁtwe§instlﬂﬂ’ﬁf a pharmaceutical

SY bxjnsgstltlon said composition comprising a sphingolipid according to the formula (I)
as defined in claim 1, or formula (II) as defined in claim 2, or formula (II]) as defined
in claim 3, or a precursor, a derivative or a pharmaceutically acceptable salt thereof
and a pharmaceutically acceptable carrier, and optionally one or more excipients.
9. Use of a food item with enhanced levels of a sphingolipid according to the
formula (I) as defined in claim 1, or formula (II) as defined in claim 2, or formula (III)
as defined in claim 3, or a precursor or a derivative thereof for the prevention and/or
treatment of a disorder selected from the group consisting of insulin resistance,
diabetes type 2 and Metabolic Syndrome.
10. Use of a food item with enhanced levels of a sphingolipid according to the
formula (I) as defined in claim 1, or formula (II) as defined in claim 2, or formula (IIT)
as defined in claim 3, or a precursor or a derivative thereof in a diet for lowering
and/or preventing insulin resistance.
11. Use of a sphingolipid as defined in any one of claims 1-3 for the manufacture of
a medicament for improving the capacity for the physiological removal of glucose from
the blood stream and/or for improving the capacity for maintaining blood glucose
homeostasis in a subject in need thereof, preferably in insulin resistant subjects.
12. Use of a sphingolipid as defined in any one of claims 1-3 for the manufacture of
a food item or food supplement for improving the capacity for the physiological
removal of glucose from the blood stream and/or for improving the capacity for

maintaining blood glucose homeostasis in a subject in need thereof, prefera'bly in

insulin resistant subjects.



