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1 SPHI NGCLI PIDS | N TREATMENT AND PREVENTI ON OF
STEATCSIS OR OF | tle. HEPATOTOXICITY AND I TS SEQUELAE

WA BBt FI ELD The i nvention relates to prepRCENLZIS/000813

for the treatnent and prevention of steatosis and
hepat ot oxi ¢ effects of elevated bl ood | evels of

chol esterol and triglycerides, nedi canents and viral

’I‘trijt. ect PHHACOLIPISA! T CHEAFMENE D) PREVENT IO, QB niTEGROSTS OR OF
i el ‘at eBERAFOTPEri3se 8P §rbﬁf1lsil?a‘6¥lrpﬁl ds, nore preferably
phyt osphi ngosi ne, sphi ngosi ne, sphi ngani ne, ceram de,

gl ycosyl ceram de and/ or- sphi ngonyelin for the
preparation of a food itemor a medi canent for the
THEMNENCARFIEND or treat ment of hepati c damage such as

hepat| c st eat osi br osi s and
BACKGheurrs E’cgq\&?@qﬂ)ﬁa ?ﬁ% It%ee rreaFrgéc'ﬁt 4nd prevention of

s vé&%%& ahd h@p&@tdxmc éffé@ts@bﬁiﬁ)@fddﬂdh@lﬂeﬁeits of choﬂdseerbb@hyd
I a

production of bjle fI the |i
taxglyog@ﬂgfs mpdagapeents and Wéa]dlg.&’rcgﬂlaﬁ IIB rpastflmi\igxi tfn? Rresent invention

ag%lag { e utsQ of %Pﬁiﬁéo]ﬂ@dé hR)& priferabBL Mﬁa&phﬁﬁgwlﬂeaﬁlﬂlmgosme

iIs 1nvolved in the de nouo production of é}e tion of
splngiing sagnet, pergimyderglﬁ@gylggapgmé%qi pronkingoqmyelinfar the' preparati

%Stdu{ ba([;]r ? g{eﬁﬂaﬁfe &y tﬁgb?&%h{:ﬁﬁnah@/of BRath¥@f of ephtic damage

accunu e l1ver cells. This excessive
mme@hhoateatos&t Gbengis apid/dricpirhiesis-n the liver is

cal | ed hepatic steatosis or I | ver steatosis. Froma

|l e st ora hepati c steatosis can

g%éﬁ%@ﬁmﬂ ) or i nfl ammatory hepatic

l'i pi d’I‘ﬁé H@@%ay@@&ﬁhlhﬂryaxd@eletlﬁ thx indgdboviemsififeisin thadody. Via the
l'i pi d peroxidation. Finall this W‘f#e hes of fat. Tn
tsplaciotrept bl haryrer g s L BE CFTas RS
éé&l@]t £I iﬁ]lg)hv@{'] glan' thkd Qg lhSd baduk ddvhpdaky ahd weihvlaed it €he de novo

I'c steatosl's may be di agnosed by investigatin ﬂxb th
bmdexctlsrecﬁfets, snclpanitigdyesridas BpéekplesisrobRég %“?ﬂ Quigptrbance in the
gagvxﬂélatn(gﬁst 19 h%fh‘}eli] efalc accxh’%{ula&aﬂf g Uvee Bé]lsq I8ss sxdediive

scan, y performng a |iver punctiopn.

Heqat ahh or @h@mgeu:ﬂ ¢Ii$16annl the Hedr ib nallesk henasicstgptosiner Hyer

st eat osis and .eventual |y CI rrhosi | ot &
p’feﬁltcwq.[é'{f% & sil o?to‘f"’ﬁg e}§/cee?s pﬁﬁshx%yatfc{ S%%:%Er;él%d Bh f) Bress to
SRBtARbatis, r&ﬁﬁﬂ@ﬁﬁa@&ylk&paﬁg lipidt stk algy, ndselblyrﬂlggﬁoap(yhatwe stress

activities of cel ul es,t hat faci
H@éé{PFCEP%I‘P Velé'r I&gﬁ%&g% rpg@{: g%q%O%e}/lH{leﬁq}lflry, pro ressive
%%%ngrlé fhio8l (QRrAngY Hel @ﬂﬁoﬁ@,%d(ﬁﬁaﬂl?ﬂlve} fahdethmtllccsteatosm

aci d oxi datlon and triglycerid ort..on
ontiche inguRsp 07y RVSPERES S EGTEn FRHGHT TR P Schographicsl

‘i‘%ﬁ&e‘%ﬁ@&ﬁ&i‘@f the liver, by imaging techniques such as MRI and CT scan, or by
performing a liver punction. Hepatotoxic compounds and viral infections may lead to
steatosis and eventually cirrhosis by disturbing the lipid metabolism of the liver.

The triglyceride content of hepatocytes is regulated by the integrated activities
of cellular molecules that facilitate hepatic triglyceride uptake, fatty acid synthesis,
and esterification on the one hand ("input") and hepatic fatty acid oxidation and
triglyceride export on the other ("output"). Steatosis occurs, when "input" exceeds the
capacity for "output". The liver acts in concert with other organs in the orchestration

of inter-organ fatty acid/triglyceride partitioning. There is a continuous cycling and
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capacity for "output". The liver acts in concert with

ot her organs in the orchestration of inter-organ fatty
wa@eood/osaspyl yceride partitioning. There is a COPCT/NLZIOS/000813

cycling andredistribution of non-oxidised fatty acids

bet ween di fferent organs espeglally in the

post - absorptive state, with a“central role for the

liver and the adi pose tissue. Hence, the anount of

d e nf 1 n ec:1a m e
re&l\égzhf&t{olg@ﬂ%%gf i Cfg& 6 0kids Defienl ditt&idnt Bitlans @8pecially in th

at nutritional conditions in
p@kﬂqelvsmnﬁafemtatmmﬂh a/@msral refe fectibe livar andthe siipesg|tispue.

Rgtr a ﬁr):clg ViR B t %% ﬁ@erqg ﬁc%d@éo%%rﬂﬁk ioﬁfb?e(f Qut can readily be

ocrlne | ractions involving
mmlﬁa@dgﬂmdtrnt@hykmndﬂmhfs i etheawisy narial Ieers.ilp mm,

and tri ce e/free fatt t.abol i .
1@’%111}5&c ﬁé\rp@h ﬁlg?}g Ay %}Po ﬁ%vr?ac{p scclear£e sélg { og It§ {Heg%g\%/)ﬁ% Flﬁ endocrine
ihfrh e ahmwmigctia&mrﬁmrgamwglmrm/me dsity aexllmtltloning and

| ncreased de nouo _hepati,c synt

tEighwerte/fee 2%% ﬁ?lfii%%?‘?%ﬁm ﬁf&p ? ’%F@gavﬁﬁ éé“ °5P%%"’(‘j“"
£6:188s] égpé’xra'l ﬁ&&a&%‘dﬁ@ nch shigat 9sd EindHapaiosie esisednetiased de novo
was 1 n past ten exclusively thoyght of a

hepotib v oos SbisHY Sse PREVERY oHEPHET COOTEa IRy rides may
Qéﬂ%é‘Qx?mp Rati€cQbe PG MEider occurrence. For

ance epatic steatosis can often be diagnosed .in
i ndi vHetwaicssteatphs was iic the prsé sftey equysp@elz th@\.é)ép’é as the result of

SARE Bkl FRS 422 AN LS SERLHEER 10h; LhRuIPwider
ta rome or s Chronic
‘b(ﬁﬁﬁ@h‘tw ﬁ‘C’”"’”ftsmaﬂmphéplaltllc ste@todis can dteah bﬁadmygmad iminshyiduals with

gul aE} %{yeg}’ #gl_alb X G t‘l%f eCt em%a c?otlhei/f}e}%%%%é)fthe S0

ies In
&méa GG HTRY HyRl raiie ass;mmane KnAIse; deenicunfecttorawith hepatitis C
obesi t and c dlovascu ri sk, fac r ugh aﬁ? : d heoatic
Wyt ticaaits FeeRNIE feshtta T Ferepnihgdieg gnd hep

Sehdobis UEpldBﬁﬁ&Béllcé/L st@dibLiH h&ﬁaﬁ@ﬁa&*@&ﬁﬁuﬁl@ﬁwﬂeﬁ @RodilEon
excessive accunul ation of triglycerides (TG

betwepn viseerad oprsity 2ol corfiavareriabdek ackgitdrEhes wﬁhplgaemla
ﬁ@ﬁﬁﬂ‘&és&%ﬁée Iuﬁti e CELHIHII)&E.J: 2R1nit0s. IR htly, Mten$ion has been focused

associ at several features of insulin resistance
etvéte émeswrermcum@liegm of i glyeetideat(BGy within tits lgvee as part of this
t he i i . .
c s¥n({r\§nn1§| #Sa{ g)gg‘xis tﬁﬁpéyttagﬁgr?ulggt&g F]I%/ e'é%%? i Bssociated with
&@Mldsamréﬁofanﬁﬂlmsmthe BV¢mmmcamd}w&11E@mldenQﬁerﬂ¢é&’

nmet abo dr Ther ef or h
L
healbgto Wit &(Mtfhepmﬁ@ﬁﬁﬁlﬁomsas peaﬁseafatherdiian asensequence of the
Rat her, it regarded. upan a _premr i . ..
S TUE ST R G T N [ W —
i SEASArdelinNS 4 1 be#fiEn, anZuuEe i ReH ) 8sphet o Tikensf RE@SeE, it may be
(abbrevi ated as ALT in hunman

regarded upon as a premorbid condition that often progresses to advanced liver
disease. The liver enzyme Alanine Amino Transferase (abbreviated as ALT in human
and ALAT in mice) concentration in blood is used to monitor early stages of liver
damage caused by hepatotoxic compounds and the development of steatosis. A low
ALT can therefore be considered as healthy.

Almost 1000 pharmaceutical agents are recognized to cause hepatotoxicity, and

drug-induced liver toxicity accounts for approximately 15-25% of fulminant hepatic
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and ALATin m ce) concentration in blood is used to
nmonitor early stages of |iver damage caused by

whepaissoxi ¢ conpounds and the devel opnment of PCT/NL2005/000813
steatosis. A low ALT can therefore be considered as
heal t hy. Al nost 1000 pharmaceyti cal agents are
recogni zed to cause hep atotoXicity, and drug-induced
liver toxicity accounts for approxi mately 15-25% of
f.ul.m nant i h! i 24l erman,
T R L S e e
Tpeptemmaf hepmataxiaby i Hepatotexisitsp Thetiskerseijffectef Drugs and

S SORSELLS By P 5y 000 S, D G B A1

Frhiadaigtiahoag, pho99,1]. (Fher&oik] therd reataireset a eeddor medicaments or
presen

t .a need for, nedicanents qr .food ite for Jdhe.
e Rt f5B8 RrRbeh B9V AE e gre s tPg Sk BBt ecaments,
viRdisremHsSndiigR choladtesl bad srigifebridegioncdintatiing) lehdiagdo

triglyceride concentrations, |eading to steatgsjs nq
SRR AN OV 20 BT TA 2188 RS HETREES thanes oy bl

RALLA LR or BRAIESRERE ShOprehOB5br 4818 frOituidh® of hepatic fibrosis and
prevention and/or treatnent of hepatic fibrosis and

Hepptit cierhdsis srespushiradtesought after. SUMVARYOF THE
INVENTION I n rel ation thereto, the present inventors

v itenms and clinically safe
éﬁhﬁ%éﬁﬁn§§H@@%%ﬁ?@%@gagbhingolipids may very suitably
be usadefmionntherstntthagrdshet neweioephamtinot fosind dhaisfogd items and
and/or to alleviate the severit f.steatosis ang to
Slell ael PraHeRaE soBrrE e phble S R Pl Enabighd veed o
ﬁ’xie{z@itiﬂ%@%iv@lﬁﬁmeﬁﬁoﬁtéeﬁﬁéib hnd/bhe dleethte tkasevanidy of steatosis
clinica

|y safe medi canents c¢onpri si ng sphi.ngol | pi.ds
s Losnllevst $hasBeRFSEEe TS 0 CHE CRBeBECIA BHE Pt e As 2
ﬁ%?ﬁﬁ, t‘il?'f&gi 19 € ARG SHNRAGES: 9 TniR@niatP@iniigighd SEHiBgdlibids may

ver function, in particular steatosis. Due to this
oapabi by sadie trevmt theprsurmetcnridhe mnsn damagihgraoapaqyences of the

&a{)nli]éégg LEeRL IS TRYr gﬁxcﬁéxﬁ, dp - RQEH d8M08is VDL td B85 capacity, the
presen invention for the prevention and/or treatnent _
fbd hewerandanedjearsents camptisipgtspbingpkpide siay hesusgd|in ageprdance with
0 disorders directly resultin I
P EEH LR A DSLSHERTIUER e o
B RuRStaftods a8 ek apad ientders dvedtlyassditmgahesfitoppeuch as hepatic
atients, steatosis. al sq occur .in the heart SC
ropi ateR A e TSI T B G0 GG e EB gL E R reuch e dabetes
§BBioNaRlchp, dtealidiis Af hBbteurdh$he heart sthclerih @tigsttmuscles and
and/or treat these forns of steatos;s. Prefer%‘Iy &
rapRasitions cempsising sphingolipida may thepiere alsahy wipd tpRrgeat and/or

ﬁ@g@ﬁl s% e sy SRR, PO RLAVARSIc R b LisYrePented and/or treated.
sphi ngol 1 pid according to

In one aspect the invention now provides the use of a sphingolipid according to
the formula (I)

OH
|
Rl——(A)t—-CHz-——(lJH—-—CH——-Z D

Qi Ry
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the formula (1) OHRf- (At-CH 2-CH CH Z (D Q-
R2wherein Z is R3or -CH(OH)-R 3; A is sul phate,

wa@ oplosasat e, phosphat e, phosphonate or - C(0O O PCRNL2®5/000813
H, hydroxyl, alditol, glycosyl, alcohol, G -Ce alkyl
or amno acid; R2 is H or unsaturated or saturated
(C1-C30) al kyI chain; R3 is uhsaturated or saturated
(C1-C30) alkyl chain; Q is a prinmary am ne group
gl NH2) , secondary amine group (-NH) or an am de group
exqi 00- ); preferably an secondary am ne group; and t

7i$ RO OICHOMRA Pr ecursor a derivative or a

phar maceutical |y t her ar the
Attaﬁulﬁ)hé‘é% rs‘élpé‘fm%tenfglbq 8% Lm%aﬁ%opr e@g{r%t i on and/ or
LR AR NERRALE g5lcs, Q:ﬂhc&loa rﬂ:i/@zra]kiylscm ragiens adlidr ect | y
resultl ng t her ef rom such g( 1‘.l i.S-1 nduced)
Rt ivHosiuwsangafedios sp B pteddbe é‘g)aﬁ‘i?x Fﬁ?\‘f)‘m s, nore
gRrefe a%Q}%ﬁe&‘@PQa&hPaté& BALOR) Skt @Rrld;. 1n a preferred
rlrso odi en sal d use, said sphingolipid., 4
Ga pgniarplamla@ exsoai (MGHD osechRdas BHHPE STqUP. <-1§H3r<§ﬁﬁl fride group
( é\i{#?%?ydr%? aglsgé Lm(% %gﬁ%@bup -Gnd@8s alok ! or Qﬁkeﬂﬂl‘sor‘,

romthe roup con5|§§
defivageso 4 gmrmdeowuyaaommgble sa}tetbeweé@r the PR

ééﬂgﬁ(}:%q?efsrgzsfgr lhceg%{ee% gxglaolnaa%td%r%reagl"éleﬁt?ﬁeepdtﬁ%t%tosm and/or dlsorders

Xose mannose

dﬂ?elcﬂﬁ kb R88ng PEirefsa, sul’:}ahﬁ (steaieslsmhhw,n@)s‘@orowﬁ @ggésteatosm-
saccC

ar ose, sorbose, 0 pera t agat ose,
indnesgbeirghpsisomigre pre é‘ﬁﬁﬁ@gé% apg, thﬁoss’les’ 1§S%1fr ose and
Xyl g'Iﬁ%h rek&r@@%ﬁtﬂm@ﬁ%fﬁ&f&ﬁ}seﬁﬁﬁddpmbhmﬂ is aisghirgelipid
sal d sphingolipld1ls a sphLn I o) n t
afcomndln&?t()(th)? fomméﬁ éi)nwlmrefrsRH% ;)fg’ qé‘lg %18?1“’1 BRCe ally,
am1 Il\%ld | x%}g@ Gl é@féct&f B the g?&ipdconbl@tmgbf mﬁ]‘ﬂﬁh allose,
pre erre& gl nment of sai d use, said sp

atiophiangoihby, ervabrooe.dririoseolichre, selamiors 389 g’\%ﬂ%eg éﬁoﬁlaﬁ’me

in the case 1h e & HEREE, %ﬁ&eQEMn@ﬁdmbose
Ipgtop ?ﬁm%{ Iflélt(gstgl Igé%le f?lggﬁt}ga p?at e, sul phonate

socbirbke, sarbdsd) sthhamaturose, tagatose, talose, threose, trehalose, turanose,

ofa

xylose and xylulose;

In another preferred embodiment of said use, said sphingolipid is a
sphingolipid according to the formula (D), wherein R is H, hydroxyl, alditol, alcohol,
C1-Cs alkyl or amino acid;

Tn yet another preferred embodiment of said use, said sphingolipid is a
sphingolipid according to the formula (I), wherein, in the case that Q1-R2 is the
primary amine group and R1is H, Ais selected from sulphate, sulphonate, -C(0)0O-,
and phosphonate.

In yet another preferred embodiment of said use, said sphingolipid is a
sphingolipid according to the formula (I), wherein R is H, hydroxyl, alditol, alcohol,
C1-Cs alkyl or amino acid;

In another preferred embodiment of said use, said sphingolipid is a

sphingolipid according to the formula (IT)



In yet another preferred enbodi nent of said use, said
sphingolipid is a sphingolipid according to the

wo eooaob®ot 1), wherein R is H hydroxyl, alditptT/NL2005/000813
al cohol, G -Cs alkyl or ami no acid; In another
preferred enbodi nent of said use, said sphingolipidis
a sphingolipid according to the formula (I1)OH NH2
wherein Zis B.3 or CH OH)-Re and R3 is an unsat urated

or saturated (C1- ) alkyl chain. In a still further
preferred enbodi of said use, said sphingolipidis
a sphingolipid acgording to fornmula (I11) OH +
HO3Sr-ECNS-SCH2-0H-ef 2-CH+ e ZMH) Q- Rs wherein
Zis R3 or H(OH)-R3, preferably R3, and R3 is an
unsaturated&gngaturated (C1-C30) al kyl chain,
preferably '$2 an unsaturated (Cl-C30) al kyl chain;
Q is a primary amne group (-NH2), a secondary am ne
group (-NH) or an am de group (-NH CO); preferably
wameredi ne group, and R2 is H or unsaturated or

zzigr,gg rg?ﬁ)%%?%ﬁ-]f{\ﬁh%@]?{a% Eﬁ hngétﬁmed l'oF sﬂaﬂgﬂe& (of-ef§unsd chain.

) erelntesp'|n90|pl, IS a .
sphi brgelstifli fdrther prefemed embodiment of shid asq, paif, sphingolipid is a

hi ngol,i_pi d.for pects of the present
s?ﬁ@%% ﬁgﬁgggdgﬁv?géblpﬁéggine, sphi ngani ne or
sphingosine, and in a still nore preferred enbodi nent
said sphingolipidis phytosphingosic). In other highly
preferred enbodi nents, the sphingol gﬂd is a
sphi ngol, pid according to the fornuﬂa (Iv)y, ™HR -PO

e £ EM@@;@H@L@'(@H——CH_—Z (IID)

Qi Ro

wherein

7. is Rs or CH(OH)-Rs, preferably Rs, and Rs is an unsaturated or saturated (Ci-Cso)
alkyl chain, preferably Rsis an unsaturated (Ci-Cso) alkyl chain;

Quis 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 (IT), a sphingolipid for use in aspects of the present invention
is phytosphingosine, sphinganine or sphingosine, and in a still more preferred
embodiment said sphingolipid is phytosphingosine.

In other highly preferred embodiments, the sphingolipid is a sphingolipid
according to the formula (IV),

OH

|
R4——P04—CH2——?H——CH—-—Z (V)
Q1‘"R2
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Z, Q, and R are as defined above, and R4 is sel ected

fromH, hydroxyl, alditol, glycosyl, alcohol, G-C
W@bdoglossp7 anmi no aci d, provided that when R4 i SPEH/NQROORR00813

is not the primary am ne group. The hydroxyl, alditol,

al cohol, C -Ce alkyl or am no_acid can for insntance

be those conpounds as naned f&r R above. In case R4

is glycosyl, it may be selected fromthe group of

radi cal s consisting of acesulfam allose, altrose,

ar abi nose, erythrose, fructose, fucose, gal actose,
wlbMGOSe, gul ose, idose isonaltose, | act ose, |yxose,

mal t ose, nmanngse, | ezit Qse, psicose, raffinose,
Zr Qand i 21¢ ppdefinedaboxs e, sorbose, stachyose,

ReHeRetod G, Q&@ro@ﬁ'a‘kﬁ&ﬂ él*j\é(ﬁ.‘?ﬁ glcohsle0alesakkyl or amino acid,
turanose, xylose and 1% ul os and ot her nono- . di

Wl@dl tbsbwbm& i, LR ipRBA PTIRPE T B BA1 o The hytrosyl
t%}/ 'a{ij&ﬁ?l}")@? C?I ] 19F ifn'ﬁgcpédl@ bh 2 GRIihA@ He%hbé'@compounds as

or (IV) or a_precursor or
neimed VatRvaboss Ia caey flspﬁlmoéjdt itweayeposplected @9@&@6%@@ of

%&%%%e gcgr{sgl Ig% suﬁléﬁlf Sﬁ@&l ¥l§ SE eﬁ‘@f)in%se erythrose, fructose, fucose,

S1s- |ng agent . an agent nmay very
gﬁl@bﬁo@éllgﬂ!udbee lgﬂhﬂe,l 1dosf.eomdmailtems lzotebeplyaipsen alfose gnannose,

osi tions to.that ffect S

SRR BBy ARERT RSO e ope. S5HRko, stachyose,
s6@bid) eskdiedepidlosas tiredsey rehfined, eatanvse, axgbm andyliutpse, and other

partlcular as gh gftlsteatotlc agent for the
MpERa JenehpoletacehdiieSsi s, preferably steatosis of the

|'i velrhe Pi&eRE BS8RkoN A6 Bdvadksalss of Qrspldﬂn@6bplﬂfaemrdmg(rb the

a sp hlngO|I&Id as_defined herein as an antif.ibro h G i a
foygara (If)o(lﬂ){ H) ey e RECCHESOr oy @ deFivpigs g2 é{%lpIiO petive agent,
s&%@cﬁs L r@Rn8iR %fggﬁtcbkéfgraﬁgﬁi‘heﬂéﬂc JrbmBEis Prie@cibk @BentOBuch an

&t o- pro ectl ve agent. Such protective effects
agmﬂ ruebe Vem@umablyéfeﬂ 4s6A 1@§%dr1§ﬁmﬁ‘l sl Rhhazaageytacal compositions to
kel HBEL Sirlortlels LRRLBbA AL AARLLOE b AHALEAIRM 8 defined
I ver-pro ectlng effects
hleféih an @Ghvak m'nteatuziemgent hel pr ptréictiapas aga{nﬁmealt@tmgent for the
d anagnﬁeﬂf %fgs(t?agtﬁléls, aﬁ{afetr% e Sgeg%clbsvse# tﬁl: ?19%&0 I’I‘h‘é ?)Qg‘ééﬂpidvgﬂtmn also
pﬂ&dﬂ@sgﬂlie Ris8 of 4 Bplﬁl&ﬁ@éhplﬁ e dbfipat h)erpﬂﬂﬁsent alvteﬁlabtle ageratrfor the
accordance with_ the sent _invention i.s not te :
RAPagR B gAY SbEs BnGAD BrRrE] Rt g R 13} kv protection,

09 1Y %Eﬁétolﬁrot%t?@#’é Sbe. nehaRotbate a6 Meludle@hé protection against
al ances or other cellular disorders that formith

the dierfboicridaneiiactneldhVamdikiteae and ethermadjeamenip oo fhe fiyg. The
lﬂz‘éf HE&%L&iﬂgoﬁfeggs ft)f"fns@i}féze L 188t aRBBtectibn %E%Epﬁiféi damage as

revented and/or treated by uses and met hods
aawsmlrt of fegcetselvphelcohpl epnsumptionheirpkiatechppy prk thengsegt hepatotoxic

aﬁcamen’cg%rka&? %ecﬁépa@cpgrcﬁec‘%ﬁe effect in accordance with the present

invention is not limited to any specific cause of the steatosis. Therefore, in general it

should be noted that also metabolic imbalances or other cellular disorders that form
the underlying mechanism and that ultimately result in the accumulation of fat and
the development of steatosis may be prevented and/or treated by uses and methods
according to the invention. The uses provided herein include both medical and non-
medical uses. In several instances, such as in food items and in diet formulations the

non-medical application is preferred. In that case the use is directed to the non-
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medi cal uses. In several instances, such as in food
itens and in diet fornmul ati ons the non-nedi ca

wappbiosabi on is preferred. In that case the useCT/SL2005/000813

directed to the nonnedical dietary use of the
hepat o- protective effects, including the hepatic

st eat osi spreventing effects. %bry sui tabl e uses

i nclude the use as a non-prescriptive food or dietary

S nt. I n.another aspect resent ., nvent. .
R} EETY skt fRidRloBRRa s ohlGe RRAREN: hHEPALLeatosis-
peveitih@ effédts. (drk snitable upeinclud¥Xhonsaags acuHpsaeriptivafood or

derivatiyve for the manufacture of a food item or food

G vReke®ipabl e of preventing hepatotoxic effects

and 5i eadtBs: §sgieﬂt, @h@p@b?&tinv@ﬁibﬁme_ﬁft% ?hihy use ﬁaa sphingolipid

steatosis, fibrosjs an r cj.rrhosis. In another
ageopdipg to Wf‘efto b ik 3Iéthrék‘5>mr@wra‘é‘érsaf et ﬁ%ifava&fve for the

AR AR at 6 REGW: TSGR pPlenktan @B.%):Q)lé" bERePShiSng hepatotoxic
fibrosis and/or cirrhosis in a healthy sub

| ect
cfferip and istegtasicown aisyhjecsand rugfsrakly hﬁp@ﬁl@%tea%om Bbiesivcag/or
C{$¥%h§ of a sphingolipid according to the fornula (1),
f 3,’(III) or (1V) or a precursor, a derivative or a.
phar hmeeciher asiegt, dbe presai invesian pievides b mathpd ofpieyenting the

such a diet V. C ri.ses.a_f ] ] f .
oftf s hEen R ROR R b PR i th 2 R8lipy epbect
chinpriemigpravidingrsadd suthas iaslietswide ihatbel develaof o sphingolipid

anot her ct, .t nt tnvention provi des
aperiog o iie e (gt S TR BePeRbpAfEiedve ora
paBeh eutichlly e Ftable uliidaldoiyTy5idillecluck et iy gomprises a food
_providing said subject a diet with enhanced | gvels of
igISPHioRY SYPRIPRe Rt ¢oRBie Ry PEYY P HBE PEPHIA HeRlPss: fc?‘rrpfl,s and/or

clebhdsls & adednéh 1Rkeid. Precursor, a derivative or a
pharmaceutically acceptable salt thereof. Since

hepath engthenpeisics the peesantsimgsrtiqupigvides s mehed phgreventing
hggé(ﬁ% %aﬁ)ﬁgdﬂfﬂ'ols% drfd/op léﬂirﬁ&:ﬁ§ina§ hée} Frhﬂ S b{fh%t Eérﬁﬁri&tlg providing
vel opi ng hepatic steatosis as we as the
Sprdoglbws R olettvhiel eml_flan}cml vhbpdai S@hhigbhnisﬁ @cmw$@ﬁhﬁ ifgrmula (),
r4-hosi | [ : | S
Nt R e e
teeyepd. enent to an at-risk subject by nedically

non-skil l.ed persops. .Ma of the.food itens,and foo .

C Dot EeaBF HERRIS S St it S el e ofgp sl Riyety in
stbjéenatat @ixkMEe sk SledlelopiRg-HebeEOMAR RIS 43 edbad thefp20ghession
shog&ior chem st's. g& such, igeqne preferred

thensainthepaticiibrpsie aad bepaficritnhasis mavateedminishediy M
20hiR8MEBhioP e RBRALQLBXN erRidagfen$, £food item or a food supplement to
an at-risk subject by medically non-skilled persons. Many of the food items and food
supplements, including nutraceuticals, of the present invention may be sold over-the-
counter in health-food shops or chemist's. As such, in one preferred embodiment, the
present invention relates to a method of preventing hepatotoxic effects of
medicaments, virus infections, hepatic steatosis, fibrosis and/or cirrhosis in an at-risk
subject as a non-medical method. Of course, such a method of prevention may
alternatively comprise a method of preventing the occurrence of hepatic steatosis,
fibrosis and/or cirrhosis in a healthy subject comprising administrating to said subject

a therapeutically effective amount of a pharmaceutical composition comprising a
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medi canents, virus infections, hepatic steatosis,

fibrosis and/or cirrhosis in an at-risk subject as a
woorsnesdTal nmet hod. OF course, such a nmet hod BPET/NL2005/000813

prevention may alternatively conprise a nethod of

preventing the occurrence of hepatic steatosis,

fibrosis and/or cirrhosis in @ healt hy subj ect

corrpri sing adm nistrating to said subj ect a

S%%Og&}(f %I%ﬁrdé 3%_6(% Flgeeiﬁ \\é(l% F@nﬁgo IIlg 0% ?ﬂ@ 2)% :am%‘gc%lf%é) ? derivative

off QbeJﬂr@ac(ahi)lca]Iyl dc):eptébllels)alt(lhel(ebﬂancbﬁ phalpnmutlsaﬂy a@eptable
deri vatl or,a ghar maceutically acceptable salt

carpieF 1 apgRally A %@B{ﬁ‘?"éﬁlﬁfs acceptabl e carrier, and
opt i PRaldedicaRnty, pARfRade¥XEit4ll cemwsmﬁﬂeamﬁr@am of the

phar maceutical co i tions preparations of the
PReeRERT e HRPEATEIRSR Shfly %qf %]razfﬂl 105y al

adm 1) sdtrAbtR-ashébty@b preRhb ﬁfveﬁﬁ@x@ glovidd3: REBHANF treatment of

I nvention provides a nethod_ of treatnment of subjects
swhiedte sikiering B lives damagaipclydies benatly siepfatis (Aibrosis and/or
cﬁ{‘ho%{s? §;hﬁ 'meftlapc{ 9(%1 1§HQ /aﬁﬁnﬁbfrﬁgﬁg E&sukﬁ@dtgﬂrﬁéeﬁ%ereof a

sing admnistrating to subjects 'n need thereof
t]aerhptarta:pﬁm bffetame)amélﬁlé of a\péaanwmlcdfcoalmhléwna@é@ tompgsition

ositio OSI |
c%xﬁﬁgﬁlag Bi sgﬂglggﬁg d;go ottﬁe fc?rgxgﬁ% I(12, @?) (:TII H I,V), (olrla] 131ecursor,
a@lerivhdye o104 pham:meutlsaﬂy acﬂelﬁbab]e\saltl thereof aml a pharmaceutically
phar ceutj cal | ceptable salt .t ere th
aﬁ}?QF & eafrie . Aption ans YRare eg;rmrpmé)r S asgppﬁ?]%a}].fy one or maore other

pHafxﬁa@&elbm;emtﬁze&ﬁﬂlp@@ﬁdmahédacaqﬁ@mer nore ot her
pharmaceutically active conpounds, or g ment s

yet m@wﬂa&rﬁé@?c’c *#W@rﬁ%%)% emtenfiah reT: 3P GE3 fCtOHétem
ﬁﬁerﬁian@ed ROLIsIoF 8 B Wink:blisA Az 8fhel 16 RS ﬁ)rﬁlfulz(@(l) )(II) ((111) ())r V) or

I ngolipid according to the formula (1)

aarret(ulv)r @ra @erprraéxya theyeoffer thegpuevengionand/ordresimiens ot v
d%m%gg .[Mclh%lng &%Q‘gglgeﬁﬁrog’lg 3.5’1&)6? kirfiRge including

ic ste rosis and/or cirrhosis. The use
of f dbd ulse eftﬁepd lthamlswduchlghlig)fodd sumdeleﬁ@ht@daﬂﬂraceutlcals with

tra Wi { I S
BRSSPl AR LS 5o, gt e or o
PREERREIT DO 2 d@lhvatlde theredf] Lteart}h!frtheﬂescrnbedimetbcﬁdstdﬂ @revention and

descri bed net hods . of EalE)r event,i.on and treatnent is

t&?ﬁ@@ﬁﬁseﬁ%ﬁm ateffdn e RReSe V% on. The present
I nvenhi @Rededt IiRntibL hBtRS: lelhtédi® ths @s@bf ﬁpharmaceutlcal

cggggqqg&g;}slaﬁ%:g?hplgp q(g;(;r&;(qogrtp)%h% Eorx]'l{ry% (IEJ P(hg, (gﬁ Fon &g})ﬁ%‘ g precursor

of adRhiviabd ¥ea Qﬁaﬂnm@ﬁﬁgﬁfye:k&éﬁﬁbie}éaﬁctﬁgﬁoﬁbﬁ&a%ﬁbﬁmaceu’mcaﬂy
t hereof and phar maceutical |y acceptable carrier, and

aopﬂntaiﬁa pww@n@ob@ptm@ﬂy eRe PHIEFR SXCiipntst fog the BRPEARiigphand/or
t%(\!(ngﬁt of hepatic steatosis, fibrosis and/or cirrhosis.

The present invention further relates to a combined preparation of a
sphingolipid as defined hereinabove or a precursor, a derivative or a pharmaceutically
acceptable salt thereof and a medicament which is harmful to the liver, or is
recognized as hepatotoxic or to cause drug-induced liver toxicity.

The present invention further relates to a pharmaceutical composition, said
composition comprising a sphingolipid according to the formula (I), (IT), (III) or (IV) or

a precursor, a derivative or a pharmaceutically acceptable salt thereof, and at least
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treatnment of hepatic steatosis, fibrosis and/or
cirrhosis. The present invention further relates to a

W@ eovbiosesa7 pr epar ati on of a sphingolipid as defP@ENL2005/000813
her ei nabove or a precursor, a derivative or a
pharmaceutically acceptable salt thereof and a
medi canent which is harnful to the liver, or is
recogni zed as hepatotoxic or to cause drug-i nduced

m%el r\ﬁgéjﬁ%%)élﬁawé%thl 1;_ H ng’fuf ¢ Me ﬁ\ré\f ecﬁtlé 9% %Hirzg&' & carugje ﬂgﬁg‘cotomcﬁy

nposi tlon
oxﬁﬂﬂ?ﬁfomﬂ tbgaases@mlgngduhqe;julxyeamxmm a@dtcomphstlbm hmlng the form of a
c&;g <§) l l l \§/1]c S 19 Curseor talderen\{@ibé Yevention
13eHR 06 :?ﬂ“i‘ eé"é ptS§% S PIPREES Bt

ah@’@ﬁhﬂﬂlﬁmﬁﬁ @f ﬁaémmeawumbfersbm i tﬁel,;luetféntid‘]lﬂaﬂd/otenhlmirion of

Is recogni zed to cause hepatotgxicit r

Si6aIPSE AU AT V8Pt (gt HrestRpaR patosia i
Qﬁ‘éﬁd”sﬂeit@ﬁs f S{dRad di%oﬁléﬂ@ﬂji*@dﬂypﬁegiﬂl@fr@tth@ﬁfxfoﬁf are hepatic fibrosis
si mul t aneous, separate or sequential use in the

apd/ey eirhosis. and/or inhibition of liver disease,
pref ?‘[@Pké’se{ﬁ‘ ﬁtnﬂ{ ﬁﬂ'ﬁmr'r@ﬁtér\g/ 2Qdord M dPhrleb atRh of a

st eat 0s and di sorders directly resulting
spihogdinid HDCOPdleIfgé?p sl fpryalan(@ys KHht(HBl a9 qareapraqerﬂérsor a derivative

O{S‘ %e%égnsllacseutma g&e?tagi s%gtgﬁré%o@ bh rhé/dléaﬁﬁﬁit%ﬁlgh 1%harmfu1 to

FOTR are hepat i'c fibrosts an or clrrhosis
tipg Beanor is rwmgmzeﬁ ab hepdtetoxiedrab esuseodragdodvieddiyer toxicity, for the
%garatlon ofta S h|n éﬂ{%dn &prdlng to the fornmula
jE)ni“)‘ aneops, SepRRALy ofge ofa g‘? &0f'sor, a derivative
or aTpb @E‘é&ﬁﬂﬁvbﬁﬁbﬁ ﬁlrﬂmﬁﬁlaaéﬂ ® thalbke bf]:esphiﬁgcdipdd according to
[ [ [ arnful to the liv

medi cament [ IS .
hewmzay U G erenie toe e ety o gf F Rlageoutically
abdeY8Ibld 9t Bhdr¥of, L a Llt@ichniBhl HAR@OMharSEMab Ahe1iér, or is

sequential use in t herapy._ The present invent

recoentied ap BPPAEIXKETIREEGLITET weh gttt ’%96 ¢t mramytacture
of 8 bllBink8h m%ga((elu)smal(ﬂrla%araQ:llohlfar SfnuftaMdo®! sé})arate or sequential

precursor, erivative or a pharnaceutlca f
uae ueﬁteableeerﬁmnt andfreriebibitiemef lyendiseaserpraferghlyclar the prevention

Lo t
anafo%t nlﬂnbltloon oggtealtos?sganﬁ% c?.lg’orﬁgx“sqgfﬂcﬁ Q‘eﬁﬁ?gg Bt?e%gfreffl' Preferably

0" cau uced Tiver toxiclty,
salruté bodin nseheqfatm steoutdzis) edd phik dieerdensi dirdctly repaiing tlogrefrom are

| t aneous arate or sequential use in the
hﬁ?@@éﬁ 1°8 Eﬁﬁ%WSPTﬁﬁﬁibltion of liver disease,
preferably for the prevention and/or inhibition of
t ' i directly resulting
%ﬁgﬁgﬁﬁgﬁ@?ggéﬁ%$gﬁ§§&g§b§ steatosis is hepatic
st eatrRsiye 1 Haths$RE Hydh oFAr@RES]-Eiof Ginlindal 08 U HiEM et high
therefromare hepatic fibrosis and/or cirrhosis.

chelestrr it lef amdiphehyanafieg animal of a treatment group fed the same diet
supplemented with 1% phytosphingosine (right) as described in Example 2. Note the

marked difference in colour between the two livers, indicating the hepatic steatosis in
the left liver.

Figure 2 shows microscopic images (haematoxylin-phloxin-saffron-stained
paraffin sections) of the fat deposits in the liver cells of a control-group animal fed a
high fat high cholesterol diet (A). Figure 2B shows the absence of such fat deposits in
the liver of an animal from the group fed the same diet supplemented with 1%

phytosphingosine, as described in Example 2.
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Figure 1 shows the |liver of a control-group animal f

a high fat high cholesterol diet (I eft)g ang t he Iive(lr:)d
wobocansant mal of a treatnment group fed the sanBCTNE2005/000813

suppl enented with 1% phyt osphi ngosi ne (right) as

descri bed in Exanple 2. Not he marked difference in

col our between the two i ve(ra]s, i ndi cating the hepatic

steatosis in the left liver. Figure 2 shows

mec sco%i G i ) o aft ) )
(had BER P RAF By g of the mice i compition of the experiment

aszdgﬁdrihglﬂsih‘ﬁb@mpﬂm_lf alt ?eposi ts in the liver cells of a
-0l -grqu i ma .hi ' .
i ety ¥ ol - FRoghE fh Tyl 8, (ier D ERAER) PG Giver

\ ) nce of suc
tri@BRESASSS OM) (fhie) dHokatersT ester) mlines of mien fef duging fpveadg with

the sane diet. suppl ement ed. wi.th 1% P '
B P HEBLETE S9 A1 AR e 4 o
of'efégl(s\g,gérisi dn%rblxggédﬁf%iﬁﬁplmgcg after conpletion of the
as descr i
e st SkomaLihg edlecH R ep P kg3 of Pl ESpeLp oy Hhd Te
1%«% gg {APP%P‘%SLE%H Bﬁg@éé 88s5ib&Ein Kkdnvste 2. chol est eryl

Ivers of m fed duri i i
W ( cBSptreoh yhaors Ghalestovol Z@;@n@ﬁ%g%@% Sk Sr1oh blerrBLc

hyt.osphi ' ST .
AU LI 100 b gl o i i
fef&mgg&@l g\{ﬂstlﬁnamepﬂjas frmet hotlestosthis diet S@ﬁkme@t?%%tﬁ’sl% (wiw)

*3Lei den m ce_as Cid i N :
Py dirsac ol SEoaris va oG AR aPphAubh ATl Brctol ST 2
t2d1l &ridePlGrs 8gatatednn ofe pidadduallfrgptionstiRdtas) owp @t bypical of

asma of 4 h-fasted APOE*3leid L
aﬁ@&I@rwp@W@naipgifto%r%@ﬁ & Fulgg)%f] Bl}%g ﬁfegtgg;ieg?&%ﬁ’[eoi)'
SUPpReABaY alowk tkk h%ito¢ivdraR ¢fCVld3kdikeienolles) phuyicles. After 5

weeks was used. Aft '
wer kbl Be PR es MG et el (P PREGERR R Cctern-type diet

fdd %%ctei‘fel'}g ri]%jl;)@c%& <SHOVNDRNA SPilSidh paftidbs conPhiing [*H]triolein and

separa perfornmed after the use of t e di et
[J@ehsﬁlgfta%uoéeazg..owrgm@ PSS BL AR em AL taken to
0 - Hke Shan 1%k §2anAfgBr pxowseks of 1%
dﬁ’%r%?ﬁlé\a}'dﬁ?aﬁg%é 1 osedﬁ?\?vr ¢l es) 2o contpr&ol (open i
circles) Western-type diet, fed mce were injected

with =] enmul sion particles containin
[BWtq\’é&Fgm%Tbﬂégﬁd [ 14C] chol esteryl ol eate. Q%er time
pl as NR sAd Berandhédavenxic Gldpribempiseistenapbon eypermad fniluence which

causes an impaired function of the liver, which is mainly characterised by an increase

in the activity of the enzyme ALT. This hepatotoxicity can be caused by medication,
by viral infection (hepatic fibrosis) and by the detrimental effect of fat accumulation in
the liver, which is generally indicated by the term steatosis.

As used herein, the term "steatosis" refers to the condition in which fat
accumulates in tissues, such as liver tissue, heart muscle tissue or other muscle
tissues. The term "steatosis" does not imply any causative relationship with any
metabolic condition or disorder.

As used herein, the term "liver damage directly resulting from steatosis"
includes in general histological alteration, inflammation and cancer of the liver, and

in particular includes such syndromes as steatohepatitis, hepatomegaly, hepatic
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determ ne radi oactivity. Data shown are nean SD.
*p<0. 05. DEFI NI TIONS As used herein "hepat ot oxic"

wale®eseses any i nternal or external influence MiIT/8D2005/000813

causes an inpaired function of the liver, which is

mai nly characteri sed by an igﬁqease in the activity of
the enzyne ALT. This hepatotoxicity can be caused by
medi cation, by viral infection (hepatic fibrosis) and

I i
?}Ileé‘s%eh itﬁ ﬂﬁ%&é‘ h cfé?%ullgg tha{asi, ggﬁ%\:%’{ }nqgart!rtnd}l, thlgf?atocyte
ng¢resits olsves fall\sfelm gdafh éxlhlra in theecase ofmld‘_tmt diztosndlivarabeces.

to t ond|,t| on.in ch fat cunul at es ss|les
Sorch g SRR o etk A et R OB o PrefdoRBH SRa he
equiseleat terﬂS‘Qﬁsven'ﬂ?bﬁ aﬁldfdmti’@ﬁ:ﬁait)@ sheatolas s elfmtto thplises and

an sat i relationship wth a t,apolic .. .
e e st B Py bt B AF o Ehe kB fioss ppdsrlying
nCRRERIR cdusRGE kieat@ibuch Ag the aRb s Astabolik AR Uﬂ&ﬁ:rin@
,I%:gneral hi stol ogical alteration, inflanmmuatiogn

and
Factiongin fpglyqefigemetabelisyiniveriaad heprt mppcleytigsuey ihparticular
P KQ}S’{&Q&W@S %ﬁd 34 88 Abepatié His@vdepseﬂtﬁ{ Qﬁ@lgtﬁic)fatt?r liver disease

<NA,§at' ccirrhosis, hepatic fibrosis, hepatocellular

By anﬁélsataﬂ@hpm stantohepasitis A bcyt e necrosi s,
' I vengly d:le{l‘ LEARE @ 3dm f'l?HgJa'tﬁE @téa@qsﬁ!‘ GefedSH @b chg(ﬁigﬁ?n in which

i ver an I Ver ‘cancer. preventi ng an
fawa@aumn@tem the divrer. émo&edﬂlewe,aﬂle semt "lapatic lytpatosis” does not
i val ent ter ventl n_and/or .t reat.nent
1&?§aa%nalsclaé1,satwe r@lat On%{l]ﬁ) Wllijs gély g}]e gb c co élt]tOﬁ g{ ﬁlls% el:ﬁ' de
t he ﬁsemed]hemm aheltenm ‘t}regatwrﬁhtosmf' id nlimedummwrat@:ogmsed

d | f steat h t
niEGi A DR ARG (iR STRatuerhE BeRRed ahttE e Aot in
résrpiogéeyﬁbﬁbhdﬁummbllﬁﬂt t@n@paﬁml tis@s. GloBalhe &l’fjdj(t)ﬂﬁaflﬁésﬁare chronic

ssue Ccu N e OC an (0] e
Hf?@eaﬁaﬁ Yorgs dop b ead Henatifio drv%&féﬂlychr% plogg sty he
rd U1 agler NN PLIGA IR OTSA SR ERARRAE b hﬁﬁ&'@@ﬁ%aﬁ&%m agents

stated earlier, the term"hepatic steatosis" refers
fartiae sxmdigeinent offihnpgie T rpament de merafosusedpn dreling veth underlymg

c&ﬁilﬁ&%dsd}ﬁrag {He u&b@f At vmaléqﬁp %fB\@/H%\PQﬁ(P ﬁfeé 19 gl%}snggg For
any causative r e atronship wth
nmmlmldmr@rscmlsmnw_éwer Asseasrsd Che) eawse ctahteagteewm a prolonged
w580 s LSRR oot A LFEABRL S gios ot
df&ab&m ghd fprearesst emretn'heﬁjf aiffieuit. rEephssee fudlotant path@H$ consisting

oL ARl PRE S LB Y T3 2L CRUSEE DS, o
cdide¥ bylanf Lty 6Ninahlaher Wtk |ihﬂ'a&‘c&)us and non-infectious origin. Sustained
hepatitis for longer than six months marks the progression to CLD, during which the
liver initiates a scarring process similar to wound healing. This process, known as
liver fibrosis, is characterized by the synthesis and accumulation of pathological
fibrous tissue in the liver. Further exacerbation of fibrosis leads to cirrhosis,
consisting in the alteration of the normal architecture of the liver with concomitant
impairment of liver function. Ultimately, the affected patient either progresses to
fulminant hepatic failure or develops a particular form of liver cancer, known as

hepatocellular carcinoma (HCC).
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met abol i ¢ di sorders NAFLD/ NASH. To date there are no
approved antifibrotic agents for the nanagenent of

wo 296054887 Treatment is nore focused on deal i NBCTMNLED05/000813
underlying conditions such as the use of antivirals
for HBV/ HCV and lifestyle chggges for netabolic
di sorders. Chronic |iver dise&ses (CLD) cause damage
over a prolonged period of tine, often in the conplete

b L ) [ :
L T Y (e
mdaammdfuefdw%a gromtdi mbgomxmhsea&aes pithefliveewewhich normal liver
i stinct st .
ol Bt 952 st ooy g b il of B iver
tlbfﬁiehThél Hegditbusf sidndraal linbeairiause By iyl sear Susiedhteefbres with

Bt ekbes g B e, s 1O MeHR 0 GEFiF o iha diver ybich

tt&@agm tIOloBY SCRST 5 a8 Lifdr tsub Qe XEBIRGat@R| df ABe LivdH t5 pelform some of
ocess, known as |iver flbr03|s is characterized

ltﬁ ﬁ’é‘tléi‘/lht Werqrtangiumetions i lier SHTRsiphernorpal %?rowr%%fe@l the
gfds§ %H&uia& dld€oth{ VeBld thEBeb NG aR¥REQHRAR AR bRE vfahl%ﬁsde%troyed
| eads to cirrhosis, consisting in the alteration of
and eltpeodreith Sbehistsepta suarpmditeregpnesatad qrreeenseating Rrrenchymal
rment of liver function. Utimately, the affected

patient either progresses to fulm nant hepatic failure
or déw elb@bhelairp ah¢ terml 'gphingphipid! idclndes th@lwallsk acepted term

fc%r‘;%u 6% gl 5_1% e 1534 %_Ikgra] %g()aup(OI}'%C)xl gtin S% {% S sép ciﬁcaﬁ% alsed to

S Fringsing® sremgés
atidb@ns tig mdp bﬁcﬁcﬁﬂi@umds acayrding t@fhe(:ﬂ@fmnlae (I) j GBamas(IH)‘ of the
the |jver ich norpal |i,ver cel re da and
pHaEp LN aR g b e 8RR ab iR of RCSHEETR oG Aibtable
4168 tRkedTVADNd, 08 Sl Bom PR gtich, i @k tal 0tallbd pRRuAHRE B®hpbunE finless
structure by the scar tlss%l interferes with the fl ow
(8] 1

eptlichipaete RFkaygEse HBe pplyiagolinids uesly ashpeis ehihs nrpwnt invention

afd iR MoRfco ek b Vit -Mhin@Forth RO U Rel B, 988 cRhlently linked to
normal liver tissue, leads to failure of the Iiver to

apetheofiolmeigeulst its critically inportant functions. In
h Ve’TP& %Jr@%?év%té&%n@&ﬁt"gé r "RGLAGH ek %latetstE§ ada®otunt of a

vascul ar anat ony, and hepati c archlt cture
chepmendain albbmpoeton tyedds hrgheathaer@d andumt bf mrmcmes’ept the

e e B RS SHEP b eE B R T Bbovo the
nhnehligeccurtiag ganenalThe decep! adotey ofiaf amltn;toheﬁt can be caused by

rticylar rou of, C ounds,. .but
@b B 5 Shmpphtr 6 b gaBROT HoR FH GO Al SRR RO ntain 4aid
ccﬁ@m&mﬁ dse. B¢ erighment & thd @oﬁpdsmﬁmlthls)nd dodpondfill An elevated
III% of the present i npvention, including anal ogs or

apeppt ek a Qﬁé%p%enbﬁw Hae bt ieausar by 24 ition;of 9| cemponent to a

composition which already contains said component, but which has, when the
component is added, concentrations of the component which normally or naturally do
not occur. Also this is called enrichment of the composition with the component.
Because of the variations in the amounts of sphingolipids (such as
phytosphingosine, sphingosine, sphinganine, sphingomyelin, ceramide,
glycosylceramide and lyso-sphingomyelin) in different food items no general values
can be given for the arﬁounts which will be indicated as "elevated amounts" according

to the invention. For instance, a small amount of sphingomyelin in potato will be
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salts thereof, alone, or in conbination, or as a
so-cal | ed precursor conpound, unless explicitly noted

wW@rwen0®8se. The sphi ngol i pids use in aspects OPCT/NE2005/000813

present invention are used in non-conpl exed, non-bound

form i.e. in free form not valently linked to

another (bio)nDIecuIe. The term "el evated anount" (or

"increased anount") relates to an anmount of a

COHRONARY ahMeRvARIRSRuh0BedBE pbidtdHrRSkscltRRs hBflly contain any

anount of conponent in the conposi tion in nature or

#P pie ey elihrelie) samer aranint i milks gehichhnermmnlin dogp exndainteelatively

wwgo%kéaw&&wd’flsﬁﬂlngsqugx wgg%oﬁ gﬁzx@ £40 PN onflhation of

conponent can be caused by 'a a conmponent to

delematpdeimoboil- whi ch normal |y does not contain said

conpo hent n b "

COTEOR D e Bl SNELEI,B B8 ST L Bompoun

a{péxanhecemama]éyd atcyivaduiﬁ)dta'ume" dthexapornjpoent”, l'p:haamaceutlcal agent”,
os tlgn ch al read cont.ai ns saldb onponent, but
Waﬁﬁg ATV &R SRS %%ﬁ?l interghafigeab¥oncent r at i ons

of th&he (’ﬂém mtapmtledﬂl}ﬂéﬁelmkré ¥motntiaisulsall hyreho réfois to an

oc ur, P$$ this.is called enri

B S S R Sl b e r conditin,

\6@ %) ébEHﬁ'ﬂ% defBect e BREHR i, pEORUNAR D dBicds The Pebri@Seffective
phyt osphin 05|ne sphi ngosi ne, sphi ngani ne,

@gmuﬁ@ @ﬁ% | ﬁl‘ a é@}pjaeﬁvgg de@p% ¥R @@rsalmq%s gigg and health, the nature
Y8 QxR 'of‘ﬂfér%ﬁlﬂt{bh Lu@d ghef tfh%fﬁ)@hmgé)&dco'lﬁtﬁﬁﬁl&{)oﬁﬁgﬁp@l.ltlcs

val ues can glven or the anounts
|8ﬂ1@pf@étf@m<hmm%r@m dtuaribismot uSd@bm@em@y am etdmé effective amount

A g 8 AR, oA BIRARS g b dotormin

reﬁ@ma@gemmnnmmm&q because potato fromitself does

hardly 0 wan hin o anount
ok, AARPEREG e B B sl s PERaf PUBg PR ghiindoripia
egmmtgrtath@mmmh ?Ip (110)] gﬁm/@d(lw that id suw&r;:t@l doex Qbﬁcsdleﬁmcal
e . gdenoni nation o vat ed am The
“‘b‘ﬁ’é‘? B¢ Sc‘&lgaE%ﬁ]bed%’ﬁ ‘oF eﬂ(l}seaw?a); Qﬁf}"é‘&ﬁ}l\ﬁ)m%?‘?f%ﬂs"e the

%Qﬁﬁﬁuﬂan of c&rﬂﬁﬁ rcH&ﬁfbHI % @bé ¥0 tHRGEphMRoBHIIS E@?Q@y retaining the
therapeutlc a armaceutical agent”

celipid sharag of a}qu@mwa@ uSeqh dpsivatigations are known in the art.
e Qfeﬁbéﬁ@&aﬁl&/anaﬁlg,%eg ﬁ{dﬁtahlﬂ ﬁ{e%aﬂéfcgpéét%lt@foff 864 h¥8ral

anount"” as used herein refers to an anpunt
shemgplenitiaadagein a compareble, wabiit oratneovide aévzmtems tq the

%Lcﬁ@c%?ees&ﬁl a4 .etrih%#y]ffg MrobiQt P {iégr %gt%ne&l e?rpin%reased activity. A

erapeutlc or rop actrc e
ebfeatifabte darbuative vépbigdsflong@simsuis mehstanlcda taieqaamdylu pon
tptrl tosbjﬁ)llnggstmg (’lsAl;§ see gelow?léuch atdenvagwe may suitably be used in
embodiments of the present invention since after hydrolysis, for instance in the body,
the converted compound will exert its liver healing effects.

A "pharmaceutically acceptable salt" is defined herein as a salt wherein the
desired biological activity of the sphingolipid is maintained and which exhibits a
minimum of undesired toxicological effects. Non-limiting examples of such a salt are
(a) acid addition salts formed with inorganic acids (e.g., hydrochloric acid,

hydrobromic acid, sulphuric acid, phosphoric acid, nitric acid, and the like), and salts

formed with organic acids (such as e.g. acetic acid, oxalic acid, tartaric acid, succinic
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and extent of the condition, and the therapeutics or
conbi nation of therapeutics selected for

w@odivenssbT ati on. Thus, it is not useful to speepdCT/NLz05000813

exact effective anmount in advance. However, the
effective amount for a gi ven siéuation can be
deternlned by routine experinentation. A "derivative",
"anal og" or "anal ogue" is defined herein as a

Salém Rci Rl a &GEIIE il IbdrioichRidl @Jrﬁﬁ& 8cifl) ﬁalmﬁﬂld a0id,(Jolyglutamic
(1V) that is subj ected to _a_(big)ch em cal

m%i Flﬁé]afthia%ﬁaile (selléwn@ragaia saphidyH e divlooniy asiti Roygalacturonic acid

E;%rdl ¥@lilks); 5 JABY 1 GRPBA kS-S mﬁlea Waat h&&%lcg{io&f sueBlak 3}, calcium,
hem cal ‘groups to the sphingolipid, ereb i retalnlng
C

tbh@nvsfﬁh PAgBI, plagnesiamagluaringfm.tdeppero aphalin gickgl epdmium, sodium,
gag) désgﬁltn:: 284 ltﬂ@ﬁk@ Iof Wliﬁl %\'Eatkcgql b e@fllo Jrﬁﬁmgfar dlﬂﬁiszylethylene

ogues mai'ntain 0 oglca act|V|fy of
madmire, Dsglhtasgulingiteiragttiylaotmomum ca@rlrbsdeadfdwnmmy or (it

may ., provi de.adva 98 to the lec su as_| pnger
e Biations O B ARIROEE, & Bk iRt BS IRy The Re BERSS
ahiairmiatauticAlly atogpbild @t ef deghingdlipwka@brding to the formula (1), (1),

tosphl n ine is for. ins ancetetra cet
E@ @ﬁ B En PR oG erl Qeferipd s the salt

FBdm $bdtedd! 1 ubee Mr&ﬁi}ﬂl thie b ahdEihe HidhvAiR@ilRs @S ey sphingolipid.
i nvention since after édrol ysis,_ for instance in the

goaiprakine b di¢lds uewsmiba vge af 2 Phastesceutically aoggptable “salt is not

healtbeh ﬁiefrﬁfatc%tw%l p%@f%ﬁuﬁﬁﬁﬂﬂbﬂe@%ﬁ%% ah lf(ﬁ)dsié’énﬁs or food
is defined herein as a salt wherein the desired

upblsgiesss. activity of the sphingolipid is maintained

and I Al f .

Foxi ool dar Sipgst oML Bl ddRERT EFfhe actiss compgund with

sahtlag r1®s(oa)no actidity ddidtwlpnh sz bs tlfausftmded\m thei avtivg amhpound e.g.
|c acid,, h rpom coaci d

%afl gxﬁ %egggé tr&Xt cbrhogge sécwg g?f%te %8?;8&' g}lgtéﬁgecplﬁ%é)rs can be

lobk#ihed By dh&ﬁcﬁ]Sorfe@lZYﬁﬁdﬁd\hioﬁlfﬁﬁﬁaﬂ bf)tl&(‘aicdi&e plednlas

e.g. § c,acid,  oxali id, artarjc. acjd, . .

Sudei AERbery RS hisq B teRet sub R At o pormmals; ipciuding,

tead) N ﬁuﬁlﬁhdnomﬁhﬂhhlp@n@b dmo@éé' pil bdvardogt, agt, @abbit, rat, guinea pig,

naphthalene sueﬁhonlc aci d, napht hal ene dlsulp oni c

RARE T BN AEE T GPICE: SRR AER- PRI AR R (Andpegemammal
aa‘ill%ﬁlsofhcﬁﬁilﬁé efgo r {RSh-Wallin AL AY e r 6Mrh RNSudUEh Bi8d 4d.8Ca chicken

cal ci um bi snut bari um magnesi um ai um ni um
@@ﬁﬁék<ﬂéb@ﬁ1?ndﬁpGW€ﬂﬂﬂ@&@n1un] sodi um potassi um and
the like, or with a cation forned from amoni a,

N, N- di benzyl et hyl enedi am ne, D-gl ucosam ne,
tMTAEtE@EHiﬁﬁRﬁPﬂWONrOEﬂHW ENEENAHDNE; or (c)

co! R 0 kRl SR P AR Gatons na
sethith éfrnaa ﬂphcbxfigﬁllmpbﬂ;aﬁtamrsdtlm@t obtHehwellf of pitthes, Ghdmals and man.
(éill’l(),e’ several sphingolipids occur naturally in the body of man and animal, they will
be easily acceptable for addition to food and food compounds or as pharmaceutical
agents.

Sphingolipids are generally composed of a long sphingoid base (sphingosine,
sphinganine, phytosphingosine, or a related compound) as the central group of the
molecule or "backbone" (see inira alia Karlsson. 1970. Chem. Phys. Lipids, 5:6-43),

which may comprise an amide-linked long-chain fatty acid and a head group. There
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(rrr) or (1V) , such as an anmmonium salt or a chloride
salt is preferred since the salt formis better

waeloalobsoand wi I | thus enhance the bio-avai |l abP¢T/NY2005/000813

the sphingolipid. Preferably a salt of HO is used.
The use of a pharmaceutically ceptable salt is not
limted to pharnmaceutical preparations, but includes
the use in food itens or food supplenments. A

aPd BEHARAE of diffefiSf nRCulE BbllePSt Philioliylsiwieh Qffet IR head
active conpound with simlar, less or. no activity, and
ghiugss (e &nchsbinephayshalenglicase, galactare; polysacshpadery agd gith different

*?%tt} E&gg hHE §£lh1¥.l§01ﬁrb%.gés Se ﬁ%,%zwﬂwﬁ%ﬂ gy Swedig}. el'if)‘éG' Rew

precursors can be obtal ned by them ca
@mzbmv@mdaﬁMmU&t Biopheghistriief é@mdm duipereinse and Membranes,

(\%‘r? EHIE @VaUTEY HELA )”815 %9‘%%%51«315%%% 'Sﬁleﬁgé &Aéfﬁ&blt(ﬁgn).

mamial's, 1 néludin human,  non
pr | mathhe s[mpﬂset spﬂnﬂlggohpmlgg h_]g?aaihmgmme arabsm'hingme normally occur

ui.nea pi hanst er,, .hor
oA TR e Yo SR Bl e asis
?r@iucts@l S@Eedf%ﬂ@sl maaty @idleding fieh nsac, fEh%ﬁﬁéh hientl and meat of
a C cKen or. | S . .. .
iArERG W pLehrates-Tagh &5 %ﬁ%@%ﬁﬁ%mﬁp %ﬁ-ﬂﬂﬁ%é? PRIVERARAp in food are
2phineflyERh @ﬁﬂﬁ la8dlekg) A5 @b raMide (mSANEWREI Whilk BorftaRd

in |ow concentrations and which forma nj nor but )
iR AARtlE sPRIEPERHD. SRt plse comping rcosylspiasnide dpsiasdceramide

%.Bq. %ﬂ@hos‘cf‘ﬁééc PoREY, ecﬁaﬁie fRhitD gé?)llﬂlafb'hdﬁe}ﬁfé‘f léhd Rk %E]I?écia}ﬂy contain

bod Yy of rmn and” ani rm be easi
abwmlmam1¢®nné@ﬁ cencentrapon éﬁ@@l, Gamoﬁtfmd: d@ﬁ%cﬁmd@mstry, p. 287

h I
&§o§€3 5§H%kf§%gﬁggﬂ%%&g§ﬁh%ase Eﬁbg§%§%§¥%§QFR&J d
Sfoh|26RrtAet2; Byhopre, s 206s. BrenePhaia Eodl Eokp)ng):1091-6)
th ntr al f.th | | b "
Cce Thiront ik S Rali Seltitsfean o SERRrowth and
%&aﬁ&%m o‘ﬂ’ﬁhﬁi&nrmm aﬁﬁﬂi’f@l tumgoranllased e gl E@Kgmld@mflth@hléo known
re undr eds, .o

tty acid and her
IETH AR e R R 5*5@5?%-15 igyfhe ?fdfapﬁ nienifipaptly decrease the

GhhhRE@RbeciRH cJ6OMPBer{aR1, %heﬁh&&llyﬁﬁ&ﬁ&ﬂﬂzbwn%anéﬁlu cose,
gal act ose, ol ysaccharides) and with different fatty

aci ds Sehtneelnids ¢ alsp a§®sm(r§@émaﬁwtépaépqrapwm%| tp pgptect skin
NRR): EYir Ae2Pst tINEWaHINRE %H&Hﬁ oV &ir %bﬁ&‘ﬁ&?‘(s%& B . US 5.869.034)

Bi ochem stry of Lipids, oproteins, Me nes,
( Vanc d'he pnEmignghipd @ctich @ sp sipe ap@ cog@gng@@f the skin against

at%}(lagﬁtucpl %g%}ﬁtyll(d%%chﬁ | 9% CJruﬁd h L and Propzombacte; Lm

I ng e sphingosi ne an I ngani
raxonensab kyowodtim dermatology (Bibel et al. 1992 J Invest. Dermatol 98(3):269-73;

Bibel et al. 1995. Clin Exp Dermatol 20(5):395-400), and the application of topical
ointments comprising sphingosine is described therein.

WO 00/50574 discloses the use of anti-lipemic drugs comprising an effector of
SREBP-1 associated with (linked to) a known serum cholesterol inhibitor such as
fluvastatin, simvastatin, lovastatin for modulating serum cholesterol. Sphingomyelin
and ceramide are disclosed as suitable effectors. However, an antisteatotic effect of
sphingomyelin or ceramide in free form is not described.

US 2002/0182250 describes a lipid metabolism improving agent comprising a
protein/phospholipid complex wherein the phospholipids is bound to the
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in food in very | ow concentrations. The richest
sources of sphingolipids are dairy products, soy

whe@a®398eygs, neat, including fish neat, shel | PCENLZ®&D00813

and nmeat of marine invertebrates, such as starfish
The nost abundant sphi ngoli pi in food are
sphi ngonyelin (m |k and eggs) "and ceram de (neat).
Whol e mi | k contains predom nantly sphingonyelin, but

. diseases
SLAB PR R cRH BB Ay opiomM s 0.gte
antludihg atesheni Shhipgooyelai is ngnjicwed bewnast ’@é@hPWhO@WdS

ncentrati o
gl%ng%r iW ﬂop éfsglgﬁeéin&%lgla goﬂeylﬁkwldleﬁég ?&hﬁ?g&jﬁ% %@o‘h}ﬁble for
309 3f thardidimkd affectResnd Febni26e2ptit 8t 2f tikafted phespBolipts is not
I%%ﬁpg. Chem Pharm Bul | (Tokyo) 50(8): 1091-6). It is
aﬁ hat sphi ngosi ne and sphi ngosi ne-anal ogs i nhi bit
9 r owt ySazuh4/aY 255 Bédseribds ﬁhuﬂhﬂexahd cartemtpin GATbmicemlayg be

see e. EP 0,381 .514) . s als
a%ﬁﬁcmi BY it R BRoaL SRS aﬁ?ﬁe%rs‘gl?ﬁgio ¢ Dhtiog apinstration of

insbigh i isaRtdvir Hectisased leeighances of occurrence
na&ﬁgnant chem cal | i nduced colon ancer.

Sphl nd§6P 0810448 diselpses the Bee ohp pis helmids-conaprising extract of
gr%{ms)esdrt a{qgtgfietcﬂls@ﬁc‘%gﬁ§5r %Fﬁnﬁﬁg{ 3t tﬂ%@hﬁg AGAE %ﬁrﬂafl}%f’ disorders.

amagi ng Cts of air poflution (see e.qg.
ansc&sg tmszﬂ)sord'dre paerentrdoyre Biver dla@aaeoﬁe@tf%@mdrlg’@@ fieosigs However,

h
§ %%ﬁg e].%se(f') in tthl e%fztgr' rﬂ'&a@%%ﬂl g&g&%ﬁg%tf %lrlé ﬁlaﬁy gﬁﬁ'&@nt ingredients of

ococcus adur i cans and

Phe pxinadthaedspondibledanesy ifshi nlewned effevteler mat ol ogy

(Bi be I nv

98( 3) @6@4%18%3%5§F1b%% thﬁlappﬁ‘@@%hty&gatﬁxme%‘é‘%%%“ﬁbomes such as
2B(ByleFamidid)to thidt bhowrpdibdazas. IN]j’lre(ﬁafrehms a@dde to diseases of the
oi ntments conprising sphingosine is described therein.

ViPeD0/ 50574 di scl oses the use of anti-lipemc drugs

conpr igg g ANPa{RRApy Bbs IREWY-14:4285180) @és@ﬁbéﬂtli&berebroade LCC
(l'inked to) a known serum chol esterol inhibitor such

45 O-(AN) wdecapyranosy 23 BAEB 2) 120 aedmmity locagecarpiingars fgiene)
?oléjt{gg glg)gl Ei&ﬁhoéhmﬁ%ﬂg' é??g%@haph%ﬂoﬁ%&%%g Qg t€Basis for this

sui tabl e ctors. wever
am;mmp’mat wtthe obédree;d algtityseftthe gonyeitdrtogedecsrthaireleaseninto the

LR GefrtgfiebTaRARIR ol B, 200RhALARTA AR DES

sn1|nprov n
Dmphﬁmﬂkah@s@ﬁdbmpmdsnmdpbéasuﬁéMemﬂehhﬁwphaﬁph@tapd@sﬂ@nﬁon

nd to theprotei dro ysate
EF SRR 50T RURHE PRt S VA Bty Brerd e el rganim.
i ncl udihe@réstht Ym}ehﬂz’(ﬁé ha@h@ﬁ@@@%ﬁﬂsplﬁn@fﬂﬁhdﬁﬁﬁbe used
anongst the phosphol i pi ds

@ilsetivsdetp musven hapatayexis ﬁfé?%? C&PS&E%@V ‘g'ﬁ‘é%[ﬁd plasma

rfsReRsIA ti"l%[yceude concentrations, viral infections and medicaments, as
indicated by elevated ALAT and SAA levels in plasma, and the development of
hepatic steatosis and/or to alleviate the severity of hepatotoxic effects such as hepatic
steatosis in a subject when such a sphingolipid is administered to said squect as, for
instance, a food item, a food supplement or a medicament. Due to their capacity to
prevent liver toxicity, the development of hepatic steatosis and/or to alleviate the
severity of hepatic steatosis in a subject, the food items and medicaments of the

present invention may also be used in the treatment and prevention of hepatic fibrosis
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any of the clainmed effects, and an antisteatotic
effect of the free phospholipids is not described. US

wQoOBI1L557 describes that |iver fat cont ent PETYNC208000813

m ce may be reduced by intraperitoneal i njection of

gl ucocer ebrosi de. The oral n1£|stration of

sphi ngolipids is however not drsclosed herein. WO

03/011873 di scl oses the use of a

RBORAL HoR gacid%%s'lssérﬂﬂo %Eﬁ@ Enﬂfosﬁa{'ésﬁﬁnfgr frfuald ﬁbrosm Asa

crustaceans or zoopl ankton for treat Ing a w de vari et Yy
orinayortiget, steapprpmdatt mumubémblssvrpvcﬁéédul‘é@reave@, in spdyjects at-risk

S53G2BunRL58 BRAEEo LOLAOL o U g s

reabytadidsf (@lcehtl) bngedidaimanis, oferwhighe xt olmsttyj Isealth may be improved

%g% %I@E)EY %ééhor an %[%Fln%ol’]g ‘?ﬁ %ch%?ng @1‘9 r%'%se lcj §/nvent£;510n and it is

pRkébk! th tpesvens lﬂ]@é‘locﬁﬁrxghd:eo@fihb e]ﬁmazﬂ] cdase qmen&eis lof atedicament use,

vari qus di se e ference | o di seases of

£ 1P?F§P°n Tt Dt 011‘:? o&qu@ﬁ@a ( 2000)

14: 4481‘}&5anev£1@§)ﬁrdf (533 §d@8r1€‘5&5f&ﬁb@ﬁb Q@ak@ﬁ in a subject as a result of
(1-O(/5-D gl ucopyranosyl

S, 317, 4 : L
sgk)ngzhmdplals?ﬁtmw %’aé B ﬁ%@*ﬁﬂf%@m BYie) 25 ublingdin the
fE0mh¥dpab&hi nense as a potential hepatoprotective
agent. Basis for this assunption is the observed
abi | | tEhusfacedrdingdapbeneesent mgentie, sbhingelirids mayrhegised éor the

ga% A @tuﬁl@ gf A4 1teﬁ33_ ﬁ@&lc%ﬂ‘ iro? %}aatmg 81‘ {/)reventlﬂ% liver damage

fOSanm he- |njure prinary rat hepa
chased dbissuhepatstormite odfmedicanienth hizhudelesterolmnd trsdtceside levels,

00 PEEPAC R o B B el b AR B o o ke e

pIe@SBpthepﬁW@Eﬁe@foSml’Da\a&e@mM/of gldoicb] bhage @nhlclgmlnbtmndwnh diabetes

can ed.eff vel y re t hepat ot C. ef ects

o Do e GwEly B9t B e S iomak qrooteRu of Sidf GG 3t other)
txﬁécﬁbé/rﬁ@ﬁﬂs dack Q@H@V‘Eﬁlﬁbi’c@ﬁs ThY bfe@hahiBhechdroRptiagdffect is achieved
medi canent s, as indi cated % el evat ed ALAT and SAA

llepet Brespnthy kaswn. howevem gh ing hae Aread impagdey the prevention

Silﬁ%r%éastnﬁﬂgép&ls&geﬁl éu@H 'a@th@pitﬂ,es@?c\bﬁ%' o8 and cirrhosis, since,
hepat ot oxi c effects such _as hepatic steatosis In a

dobjheclirsibiere, fnodhiteznsspii cigdnallyisafe mediamnentsicen éd prepared based on
Stﬂla gf)ﬁl#% ﬁﬁﬁs %hlclfl od 1&%384}3%8(3&0&198% 'Ha%gkh@ch%8‘3¥ to fight

nt- or a nedl canen ei'r capacl
Wmme dccunanlattmmotﬁfattyn thébvateVeho forsinteros altuiam&thoaments of the
st eat | eviate the s rlt of he

rese %mven 1onagssvlsjr theui Ysescars éumfag 1nte eRing: € gﬁexﬁcthe disease
O.;ftagdil Ee. at the level of accumulatlon of fat or steatos1s, and thereby are able to
prevent associated, more downstream disorders such as cirrhosis and fibrosis. The
ability of the sphingolipids, as used in aspects of the present invention, to prevent
excessive accumulation of fat was hitherto not described.

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

according to the formula (I)
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present invention may al so be used in the treatnent
and prevention of hepatic fibrosisresulting fromsaid

wet@anssps and of hepatic cirrhosis, resultingPéT/anR005/000813

said fibrosis. As a primary effect, steatosis (fat
accumul ation) is prevented. over, in subjects
at-risk of developing |iver damage or disease, for
instance as a result of the use of hepatotoxic
substances (al cohol) or canents overwei ght or
obesity, health may be i roved con3|derably by the
use of SphlngO|IpIdS acco dlng to the present
\&ﬂHCQ?"a | SSI event {he occurrence
1t heVef% ni uen dlcanent use, Vvirus
i nfections, the Nb abollc Syndrone or Syndrome X. The
al l evi ation of theca |ty of hepatic steatosis in a
subject as a result of sﬁ%lngollpld i ngestion was
observed in apoE*3-Leiden mce as outlined in the
Eﬁgqgges bel ow. Thus according to the present
' i on, sphingolipids my be used for the
aﬁgmgaguyngn@fRe food item or nedicanent for treating
preventln? liver damage caused by heeatotOX|C|ty of

r%e]d subhefie sulnfogntes RBY@SEEr BhosphanateiogrydPrde | evel s,
heRatl GydloS@t ARl c@sﬁuapd Ql%&hdl%ﬁ@?glk&f‘&raﬁﬁfno fq;i n

subj e¢ts suffering on1or { o devel op hepat i c

Seéatoyi @saturatqdemﬂatur@tedeﬂcc&aﬁl ghaingr in
%”Jg Hﬂé%&h&{%e%} %atﬁlra&@@&scaomﬁglz cha9f. Metabolic

ndrome or result of side effects
61 ig &phm@rymmine grmmt(sN Hn)cmcalsddﬂly‘dmmh glupdrISH-)Tdrean amide group
effect is ach

g‘?\?ﬁw? I'V\P ab % seconaar 1ne gr t dOI 7 nolt (S] "SOor, a
resent Py Kow ﬁowevg?1 Y PREHERE r’?‘él 148 OgF daf” 3 REPSREsor
fderivaties q&ra&yhﬂtmay‘:ﬁu’ﬁMI‘y(Hccéﬁtelﬂé Rehthédofifos tid@nguidtlie of a
epat i eat osi s, and cjrrhasis, singe, .
PO TS e e G E SR BRG €A CaF o Bl btosis and
oRdh&arent s can be prepared based on the
sphin§gllp|ds which food itens and nedi canents

the c&p&Rn g selected fiom elveasekiagicals eraferahly Bris @ﬁlefsf&ti fmm the
Lhsuy drealicaltRYRsisti ROk dcﬁﬁﬂﬁn@ o 58 i 8488 BE abise ! &?thl ose,

present invention, as wel as their USES are ai med

ifwcerseeﬁﬁlp@ﬁg galpetpsd, gulose 1@|¢S§el§seabp@g tactoseelyxee, métose
LEuEl, §> Q&éiﬂﬁb' fs&aog@ rgﬁﬁme% 1RhmBbERL g)ﬁge sa@R8rdsb S Ee,
FJ eto t a , noreé OWNST T eam

are a dssocl
dtaesbmber slcsuﬁehtmtase,rhatWe,l iﬂarwsel trelorlas) turadbee, ajdbsd 4nd xylulose.

f th
o esof TRt Eroadiont 3ftnd, B3R BRG1eTs, Bueh i sadispls of lanine
@f”glﬁﬂte Mrhglhhe s partote, deattiieheitullhe cpsieBrNéystine, GABA,

e AR ot deal 3L LICSL aspeel, tne o o, Suvine
leucine, lysine, methionine, ornithine, phenylalanine, proline, serine, taurine,
threonine, tryptophane, tyrosine and valine or derivatives or combinations thereof.
R1is 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.
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R1-(A) -CH2-CH-CHZ (1) Ql- R2 wherein Zis R3 or
-CH(OH)-R 3; A is sul phate, sul phonate, phosphate,

w@bwsphsoate or -C(OO; R is H hydroxyl, al®tt/aiL2005/000813

gl ycosyl, an alcohol, G -C alkyl or amno acid; R2 is

H or unsaturated or saturat edc1(190 C30) al kyl chain; R3

IS unsaturated or saturated ( C30) al kyl chain; Q

is a primary am ne group (-NH2), secondary ani ne group

(- NH- Fveh nite préfERLYS RLR sbrebldd Gon) thepgx@ﬁﬁ &@1@1%11@'& radicals of

secondary am ne group; and t is O_or
ailC@bathsth ag chelins, 3‘5116\?@136@3, eﬁh@?%a%l@%% ansgtol tyrosine and serine

agaeBiakhe pcr@fei"aﬁlp Eroﬁpghefﬂéohgpﬁoféﬁ@é‘f)pﬂidéFﬁoﬁ ceﬁldes or

medi canent for_ the prevention and/or trea
pépsrtioglyserada- @@Plsols,fsmdi s fholimagseziner pidignglanthe, c@wet@ or inositol.

sel ec preferably R is

sel ec:Rggs %r om tt B;d?&ﬁg@al s consi sting of
acesul4rpean twve oo, deallmdr os@ferapalfiiribs droetidnmiasalt of a
}cséolrrrl&oﬁ id ac<l5J g'fgtogﬁe ocl:'}n% ae(I) gul ose, i dose,

ose YXO0S ‘mal t ose, namnnose,
nel ezilt ISS;&SSIbethQBﬂ),e angihb igh@sesuch ha mmgsies pfebhﬁﬁﬁ the form of Q1 in

S Sl PR RSNR o B35 0L R B mutioe

ydtiyRERn, fkylasion, KyRiRdEloY a8l REbLE Gr by &b d@fdaRBna6 adérmic acid
radi.cal s, such as radicals of al anine, arginine,

é‘é‘b‘é?agines aspartate, carnitine, citrulline,

cyst eigig, the ¥edel HYRlro S B upd iy H?er%hﬁulagd[)"' LABifR]ly those in Rs may be

gl ut hat hi one,_ gl'yci ne, histidine, hydroxyprollne

inaaslifedineays l@wrhf@ the gkillad persephi oni ne, orni t hi ne,
phenylral. a0k N pRsRhd fh‘%emg e{?ﬁ (@SB LR R ome Py &Qféﬂiﬁngohpld

tryptophane, tyrosine an I'ne or derivatives
corryilivgtth che for el @) carrbe u@drm the preeémrlabelycuse Ibestp@dSJLble to use

cgﬁ%éﬁ]f &%anqt%rkil ?c;rlmntga ?lgwrlll)égeﬁg 1 1s su 5@{1(:8%%& by er.g. H, a

contal
drdxgl arcadbaxgl o104 cmio)gmburr &deteaded is uebnnasmchdhel&hn; Qafs the
adanitol, arabitol, dulcitol, erythritol,
EPRDP 8F88 ycol , glycerol, inositol, lactitol,

mal ti Relis H@ﬂmshﬁirateﬂro@ @Hﬁﬁ'ﬁfé@' (0e-0ko) alliydlch&ih,and Rs is unsaturated
sorbitol, threi tﬁ‘é@and xylitol, and of nethanol,
&t ﬁ%%f‘te ddtn&ee alial chamopr opanol n- pr opanol ,

1, 3- prreRases hQ{lyl a@ﬁgedq{é}@ﬁl Ry to LSR8 oEﬁﬁQaHﬁ?&t%d straight
pr ef er abl I's_selected fromthe group consisting of

chaing bj;aggcgqad or cyclic, primary, secondary or tertiary hydrocarbon o? C1- Cso,
optionally substituted, and comprises specifically methyl, ethyl, propyl, butyl,
isobutyl, t-butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, 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.,
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al cohol s such as, choline, ethanol am ne, ethanol,
gl ycerol, inositol, tyrosine and serine and still nore

w@e@bosabt y fromthe al cohol noieties of PCT/NL2005/000813

phosphogl yceri des or phosphogl yceri de-al cohol s, such
as choline, serine, ethanolamye, glycerol or

inositol. R is nost preferabl®dy a hydroxyl group. (A
can have any desired counter-ion for the formati on of

Py &@Eﬁveo(ﬁ‘rrcﬁlp% R U‘Q&hb Bl AkhREiE Of dﬂnn\gllte? & %sf Ha 'E&lﬁor( I b1,

It I's possible that the amno group such

Brefewnt embodiveertty pﬁCniqulkylr\chamspJ@nﬂfgwe @@za@ﬁm chiasiep.

to th f: y .

mul ti g]cfoﬁ{r?e%h&‘ og {:}%eof:glﬁmﬁgg{/)llea tgl(éghlf?l ac ]]'aa?xls% Elg%ﬁrs%k a derivative or
ahetryhautmaﬂsoaccbgtahbohait tdnata°6n t o a f or mc acid ani de.

Al so the free rou
Cpeci P plofE pRiEiRIN in SoaHBSuld it Ol e Boldbie ) cr o
bﬁecmh@rsdﬁ déﬂleainmefrwhariﬁacéd’bmaﬂy abdeppﬂﬂé sk ehdracfeRaiseshydroxyl

and te e i SO s of i pid car di t
Bty Bit % 1E by Rt s o Snerter Ao 80 rlaska W ROl G-re
kdgekBerl® Sﬁlalﬁhﬁe brdupU§Rré 91‘@&1&5@3%@%5&@9& @ﬁhﬁn@o]hh& used in
formyl a I) wherein Q is substitut

RipbeEiRyATts of thermsesept MyienEOR JHh SPRR fﬁfp EP’F@\‘ @wrgeaeva% fopmula (II):
conpound wherein Q is the amno group. R2 is H or

unsat urated or saturated Cl-C30) alkyl chain and R 3

i s unsaturated or satur&Hd (C1-C30) al kyl chain. The
term al kyl as used here refers t o a saturated or

unsat é;ed anched (@ cyclic,
prlnagg, secondﬁry I?TE?; hydrocar bon of G - C30,
optionally substltLt d, and conprises specifically

methyl, ethyl, prdd¥Hs butyl, isobutyl, t-butyl,
pentyl, cyclopentyl, isopentyl, neopentyl, hexyl,
i sohexyl, cycl ohexyl, cycl ohexyl et hyl,

3- met kynepsiRtayld.Z i K3 -od CFROMB) IR a618n unsaturated or saturated (Ci-
2, 3- dlnethylbutyl heptyl, octyl, nonyl, decyl,
&%ﬁ@@@ﬂc #lddecyl , tridecyl, tetradecyl, pentadecyl,

hexadegyh ev&@ﬁio@@ﬁfé)férre@&hﬁ&ﬁﬁﬁéht o PRaHES m%htﬁeﬁyal
henei kosyl and dokosyl and isoners thereof. The

ehptogpipEogpgisphingosige. crpineapinse carpriidn sﬂsroysylceramlde and/or
BAPR L 0 BT 55 LR B O 8o
arquinawiption imbikioxal madelsl bxg mast preferred ambodisaenp hﬁthecpresent
%%}e%'tmﬁ qu Bﬁ?ttogphlﬁgésm Q%tsgd

Because the simple sphingolipids, i.e. the sphingoid bases, such as e.g.
phytosphingosine, sphingosine, and sphinganine, have the same effect as more
complex sphingolipids such as ceramide III, sphingomyelin and glycosylceramide, it is
preferred to use the simple sphingolipids in aspects of the present invention.

Besides sphingomyelin, phytosphingosine, sphingosine, sphinganine, ceramide
and glycosylceramide also derivatives of these compounds may be used in aspects of
the present invention. For instance, instead of a hydroxyl headgroup, a choline
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



10

15

20

25

30

phosphonat e or phosphate, either unprotected or
protected insofar as desired. These substitutes are

wop@mens4se7 t he person skilled in the art, for eREINL2005/000813

from Geene et al.,Protective Goups in Organic
Synt hesis, John Wley & Sons, 2nd Edition, 1991.
Preferred enbodi nents of G - al kyl chai ns
constitute C8-C24 al kyl chains. A conpound of the

858Gy bb Jusd B 1R d%ﬁbamiohwghy@épmng L6455 Ringodine and
derivati ve or phar maceut i cal accepfabl e salt

tshbmamneEAdﬁrmh@e prchfasrlzdorsp, mgqnyeggmuﬂgo he serddinng
%bogﬁl&& e lé?ggent%ve%bﬁ%ecur sor, a deri vati ive or a

arnaceu acceptable salt thereof R is
hydr oXtyis aga;oqp,qsglbie ﬁosls@ a clambugatiwldqf @gbmlgo]mms gccordmg to the

nsat.urated, or Q

# ‘flﬁé S arﬂII m ne {JI r{ %é)fﬁﬁée ég’rsg% V%ﬁ%ornef ore,
as phIIi‘.i] @oinciple sphm@ohpnde aﬂmonﬂlngm thedbrmhla @)raafslémt(ﬂ) and/or (III) of
i nvention is a sp hi.n idwith the general formil.a
el g et e bR o5 Maghebte b io Y feypresent
%fé\é%ﬂfxoﬂmo&lﬁﬁﬁﬂa éi Suittibldisphah g&@icﬁﬁlcﬁlras%ﬂfylﬂ(lis@hﬁ@gélﬁb -may be

a chaj n n an n_nore p enfodi nent
Sbtaiped %P@s@ﬁvtsl R AS FUR, mgrlq}ﬁﬁ akp#f%gg ﬂ%mngmp ys. 415(2), 184-
Sl@@'aﬂg%fe@@ncﬁ P rBES R AR anfif i1 (KSR fibBO NI ERS)Ydr TR Eﬂ1§!@ -organisms
and/ or sphingonyelin is used, since these compounds

sholaexewstts Gueh pe Biakia pidmiibfT heephingelipids maychaigplataddpom these
toﬁ ﬁﬁérﬁg E@gﬁé ﬁsedl il aale re @&%{ %r r anﬁ @Hﬂ%e‘@f?&ctﬁ)‘h or in the

present | nvention, yt osphi hgosine 1 s used
aesmusalcrdmega;mmpb eu@paﬁ :nfg!@ta lyi tdking the complete pll’ganycm(d) or fractions

BB IR AL Rt RV AP RIS A0R! i ARLY NBOH Eur@ buch as

ant ne, as nore co
§ﬁhn mgnd iepg,d®y suxaht mcteﬁa,aa‘hgmke pldnts, st tngammedad: iom ngarydbe
cosyl cer am de, ferred to.use th i npl
dkay P FaS PR eallraetRG, T e LB oo G GRp Emont andor
%@mﬁ&lﬁ@m AR dnhacc@iditicopht NgRaL0N, Sphl ngosi ne,
er

sphi ngani ne am de and glycosylc ram de al

deri vACF GBBLIHOPB oRbi B P AP RAPPE e Gaoq ingdp deg mresent
qrwérﬁfbnpa[ %ﬁﬁﬂéoﬂp‘ﬂi’ férﬁrbféﬁablif: Qérlbé'éﬁﬁcé‘fﬁ%eﬁoo&%ﬁ(ﬁaﬁuﬁfe Bxamples of
hydr oxyl headgroup, a chol i ne phosphate, ethanolam ne

phigepledoed-grade isaurcphareshathakeryisabt brewis gphitaad ege, and certain
%g%&sbd’ef %lalgtg 33 Qh%&lg%trogl%)[gﬁ?%e S}S’d(':nggn% LAG ta%%@ ReRL:8H But not
exclusively those species of bacteria, yeast and fungl which are generally recognized
as safe (GRAS). Bacterial sources of sphingolipids are e.g. known from US 6,204,006.

Sphingolipids may be derived from the above sources by methods known to the
skilled person for instance by extraction with (organic) solvents, chromatographic
separation, precipitation, crystallization and/or enzymatic of chemical hydrolysis. The
production of a sphingolipid-enriched (specifically a sphingomyelin-enriched) fraction
from milk is for instance known from W094/18289. Sphingolipids may also be derived
from fat concentrates of various animal products such as milk products, egg products
and blood products such as known from US 5,677,472.

Methods for the preparation of sphingolipids and sphingolipid derivatives are
i.a. known from EP 0 940 409, WO 98/03529, WO 99/50433 and US 6,204,006 and the

artisan will be capable of preparing derivatives by these and other methods. Various
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according to the formula (1). Basically all headgroups
within the definition of R above may be used for

waleoocwsaspzat i on of phyt osphi ngosi ne, sphi ngosi PET/anzh05/000813

sphi ngani ne. A derivative such as |yso-sphi ngonmyelin
may al so be used in enbodi rne*ntez%t of the present
invention. It is also possibl 0 use a conbi nati on of
sphngol i pi ds according to the forrmula (I) and/or (I1)
@&HJGQE‘OI'Q)‘O'JEIIQHH @pﬁﬁ%@ﬁhés 8fe de@&l%rdwtSlidi)‘fﬁﬁh'"@ﬂemiéﬂry of
r|n0|ﬁ , s{_&mlno pids according'to the fornula (1)
hdingelipidsy, Temranasn, ¥auig §1969). Methedsder produgingcedsingr e

B V5B, 300 2, A0 BT i 1 v
§4n>lm B§A, 204, 6sarchUS $, 4318y 106 p !dbﬁg@&tmcmypbﬁtoe}bhia'gmﬁénb (TAPS)
r Omﬂﬁclzr%ﬂ\@f SO} lil‘geré (1a % f%%?z,cif\i/%%?g A su @recll}%PS to hydrolysis to

rences
tyi‘eecnghﬁt)osplﬁnmml mal s (skin fibr obI ast s) or from

m cr o-,0r gani rrssu a h as Pic

0 fer PSP D o BE My B e e HF grerivative or a
PhaAnh&Bichlly S@Bpiablels®thefeof th&SSlsPYE eylfﬁhéﬁked b¥kn@én methods
an enriched fr cti n e case 0 r oor, gani

SHhane &y Lastrs o U akpRgatars L Lo Wb o DR Shep afergpond

gﬁd%ﬁéa@ﬂﬁs%hﬁfe@@ﬁletfdd%t her, sphingolipids may be
i sol ated from ot her sui tabl e sources, such as from

m | k, Ackepepwisigue xedating tofhe pémp@strahgxagf spitiagplipidsyhe it in foods or
ghgrm%éeﬁpczﬁ 81BSn§ fl C?ICE ‘fiﬂlé ca Mhé %ﬁééﬁ%ﬁﬁ%&l%hié is particularly
pare ood It

or us In a supp enment
aeﬂd#mt fohappiwetion bEalhivghiposi itlltbﬂ digestivaliract. Tbistibgie may be

gﬁ}{%@tgelda ?};{ ag%l{:nés%gﬁn% (z:iastg ]tnﬁ()h%ldeas(,xéo% dl Intbgn? orrmu(i)g &) more
$>méﬂefngﬂ)y hgoctling tfoemataaldl)yor (BI)| vea déioaia o‘rmdaag*nmdmmca]ly

3O ElR 1) DAt Sl B SR A g AL R BPEFgpPoun

WQ@@ c&ﬁpdiﬂﬁtc@ﬁﬂp&ses( delrtaanBabRIGInth UL Gl resElp 6NGREhARE compound
in particular, but not exclusively those
§b’éé‘P% e5F OB QR1Yerti 1digpdyatesy hejmetahgfizth Thrsepigcursors are

%&I@f@lﬁr yesﬁs%&g%llﬁ@?olaﬁs ﬁ@{}% P SArts gﬁﬂie%%&ltwé @+HcE BSg. mouth,

of sphingolipids are e. known from US 6
spmacho| ang; ats fordpstsaceienlitvelativelypasnin Bisdowenpant obthepligestive

[H':Jcla ged? Icgﬁ&%t El%{] h@th% ksgdngg]r\ g.rsﬁgﬂldf}ﬁd: e 1&5\5&% ecially there.

extr ent’s omat ogr
?@pﬁgrdﬂymﬂaermhe animke af t}mpremnysrt iaIVIia et arehroguhel /tbe 1ntact or

G ehZcXE’ﬁt § ge u%so%sm ac dr o' t%sc txrégr?ldé‘lr{: trgrqsp%fltea to the
Sphi ngo JENTT en sp Ci
sty grymel dspecdailyf R‘hﬂ'dmufscrlaahd ampbsamsﬁelﬁers th&r may be activated

LN P ol ieaie, Sellnaim e myalso
RhOBBHSurBIUGR 1Rsn ﬁbéd@bé& PoMGhS diReBvdEaslielzSin the blood or the liver.
As a result, the amount of the compound is raised at those locations where the
sphingolipid has its action. For instance, a sphingolipid precursor may be used that
can be split or activated in vivo by a suitable enzyme so that the sphingolibid is
liberated that may reduce the levels of cholesterol and triglycerides in the subject.
Sphingolipid precursors have been described in WO 99/41266.

It is possible to modify a precursor of a sphingolipid according to the formula

(@), (IT), (III) or (IV) by an in situ enzymatic or chemical conversion, i.e. in the body, to
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and bl ood products such as known fromUS 5, 677, 472.
Met hods for the preparation of sphingolipids and

W@ plvefosmsb? pi d derivatives are la. known from BERCONRADS/000813

409, WD 98/03529, WD 99/50433 and US 6, 204, 006 and the
artisan will be capabl e of prggaring derivatives by
t hese and ot her nethods. Vari gtsroutes for obtaining
sphingosines are described by D. Shapiro in "Chem stry
(] 9
D L e o T e OE IS (PR, RaReR Heoed in
kmbvdmteota dfghe knrdasleetjlnwemts@n Subb II)T¢CTQ1$$CH$I oba pphipgolipidaprording to

v kB Y MO TS M Bl SRUETh B gogins o e

ﬁrm;ﬁﬁe]s A corelitiéh Ishlhat thiefperpcuiris)r mndmtemtadubjthe bodshies. preferably in

APS t ydrol ysis.to |m
s e bR e R by SR TR D! B8, afd or av), c.e. by
@ﬁ@@x&ﬁt&g{onv@"sfiﬁl; hzﬁhich ?a@f th%repfé,aﬁ, m’gaautw@taﬁdﬂ Yt is C}:hgrefore for
accept abl e salt _thereo al so nt he
Rieee AP B S0 SR ET éogg%"ﬁy VER © By BRF %H‘c i elzyme
%ﬁﬁ%@tﬁ%r@&@cﬁa@é QhB maPbod¥ristha agﬁfngoﬁgelm t&g&@ ons

ese net hods known issue relating to the
settineeyelan iotlst roprbilghis fﬁmg sphjagomyelinase deieonyert n-
%\ﬂﬁg&ﬁ? ﬂ ﬁﬁ% &QHH(%S 'IItL Q Rarn & ﬁl catilrl%ybx%ﬁéh B&wn by ceramidase
Zed. This I's partic ul a ? rel evant for
aqctp |ai sphingoid betse§pwuchg@ Ianpluacligttmcxdh Othenpseniples afieagymes may for
suye dr e
ancesq | pl gPélcglge gn e??f ur fr%r%a\ﬂ%ll t? ﬁ\?mﬁéﬂ . J Lipid Res.
BB(@j esm;lw Paef‘emkﬂly ﬂ@wbmerf dxmmgonm)d mrco(dlhg }q therfoanula (1), (ID),
iV ve or a.pharnaceuti.c sal.t ..
bt S ot R s A o ETH JnSit f Bgd itom or a food
@ﬁ%@@ﬁ@ﬂfcﬂ@ﬁﬁ@@ﬂﬂm%@&?brﬁ?ﬁﬁﬁ@ﬂﬂ cgnprlses certain
substituents_as a result [ coppou can no
ongeh PHmEHpy Seoraiodhe et (hdThed Dot 12dr 2 précursor, a
B8 S£IRY QISR cahEcaly Qbaipdiily s&l@%&%élninaty%e provided to a subject
hydrol sis in the upper parts of the digestive_ tract
(rén@e ROk orgctr@p,]%)émtlc o fihecgpauligreasons: llﬁgﬂlp%d according to
El@é ﬁh‘n%xﬁ‘l o, ?ﬁ?XII’Iﬁort(b@) !)P?i"f)&?cﬂﬂsrotr apﬁelri@ﬁmg'chalSﬁHa\fﬁlaceutlcally

sphi ngol i pi'd shoul d
hmetakﬂessa/lmlmrﬂﬁ @sp ée pmwoje& tioer satbjeet i veesbihgreofifrethe form of a

I%o'?)? 1{9% %%08 miRh€ Gl iw fle ijoiq‘"m ok 2 ph ge%ltlcgloéye?ara{tﬁﬁ all such

act I'Zed precursors are en u
bﬂmudsischmem mramdoemmpb]etoé grdventihg hbpathgﬁbaaﬁf@atssqf medicaments,

FRDSE o e T P S R G L

efirflests. Id pagiculdr, tie Resisphleat biidbr abtivyabl lepatic ctéasosis is
when thi conpound has been absorbed fromthe digestive
£ougadere in the blood or the liver

A sphlngo]ipid according to the formula (I), more preferably according to

formula (IT), yet more preferably according to formula (III), most preferably
phytosphingosine or a precursor, a derivative or a pharmaceutically acceptable salt
thereof, may be used in a food item or food supplement. A food supplement is defined
as a composition that can be consumed in addition to the normal food intake and
which comprises elements or components that are not or in only minor amounts,

present in the normal diet and of which sufficient or increased consumption is desired.
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As a result, the anmount of the conpound is raised at
those | ocations where the sphingolipid has its action.

wao-e0osiopesbance, a sphingolipid precursor may bePCEaU2005/000813

that can be split or activated in vivo by a suitable
enzyme so that the sphingolipig is liberated that may
reduce the | evels of chol estedl and triglycerides in
t he subject. Sphingolipid precursors have been

§ES %ﬂlg Gkid ofvﬁoggl gng(%@s nbl néRsf087 ik Iﬁﬁ’c}f@&hf’c}ia@of a food

precursor of a sphi according to the fornul a
élhppler(lbmt) (1) or (1V) by an in situ enzymatic or

h .
o i do RN e rupbteftont o HAELGBA MerehPrygrses ap ayquot of
ephipkdlpidsiicotding o the foisealai(l), @bbddh) oe V3 thit is Ihe'gher than the

prese |nve ion. .Such . [ SOrS. hi n
3@(98}3{# v<f061 Aarm ynqﬂvgl ciL)chfl (x}e}n) in cl(rvia]il§gn occgf % Qe %und in said
Fdvariehe befoall sOpplembat] Thay elvcged amondi oftp tphihgedipid accordlng to the

%Qr;ﬁ; I{Ié,dﬂ) '%Iflo A d{;&b g;xrrllylé\%gqg Q&n glsagqr@:c %ﬁfﬁgﬂ% ots said sphingolipid to

%F‘%)&ﬁl%dlnlﬁeéhaﬁ éllblei@ P hbm&iy c@n{i}rﬁé %Qfdcﬁﬁh&uéoﬁpim dafd &gl @ed
@@w’v@t dicohy enmclwmﬁw(f@a%@@ hf@F’eW}tg it gﬁlﬁ%%ﬂ Mierpatively

Ené ﬁ‘hérgﬁ{e%gﬁrg%a}t P& udddsh %@&ﬁm@ Sl iR T O ESH &bhingolipid in

oget er wt i ngonyelin, the enzyne
apmlervgmﬁ/@hmmfd écarowtas@ mrtghnqeaylgébﬁ bigsynihigkic routes for the

6)2 duc%giq%f suc% ?1 A%ﬁgﬁ@ %1] Q%}‘ﬂ%ehlll fbas@@P&éﬂ@f micro-organism used for

y is gonyelinase to convert
shhprigoniel ofin footl mteﬁmn&mcﬂa Wdynthat saidwphingelipidi id prathged in said
be br.oken dogp g¥gcer§g1dase into a sphingoid base
Stealttre 285¢va tid. Cther exanples of enzynes
Emy f Shade Qﬁﬁc&ﬁﬁ@oit@hirﬁgld»ﬂﬁldis Buhey pl’iiﬂos;ﬁién@isine, sphingosine,

Sueyoshi | zu Ito 1997. id,Res. 38(9
EobaEonyeli, R %1%11‘9%"“}%‘1%\?6 thlt“ﬁ%m?ﬁ @F@%%@Slo{“&b” between

661806134 ileth s iherd Bdlgederal ¥alu dr) the (et duhnt Whlc(H ¥)saldsto be an
not used as a precur sor but inits "actjve" m%r({yal: n a

feldpyatad amewt o of 8B anBchAs fankHemotn gensrak Mtk pormally
?BWﬁ{ﬁegﬁﬂelﬁ@ﬂ@Mké M HrdeeHyalifdsRid BRoh@FRHbA elevated

(r't1ry or (I'V), or a precursor, a derivative
amaunp hh higher abidatelconesnbrapiond Feansfar tnsmme@d?otawavhbfét contains

glroo()t\{"logfdm‘ir? £ a%rH)QtlngsC&f sbfﬁ&%‘gﬁﬁeﬁﬁler eof for prophylactic

I'C reasons I'ngolipid according to
the far s;p]imgo(hlp)d efuti¢hed £6dd ﬂtem oF fc(oﬁ\s)dppbm@t ps deseribed above may

ng]aé ;/c%}n:;%ge;e @eO lgﬁog% \gg%e gta %.C ec@or%gJ otst%etforrrfula O, dn,
I(TLIY dr eIV 0 Eﬂh@frei@rﬁeﬂ@&boﬂﬁmmmuﬁl@ adocﬁlupeph enﬁmti supplemm

the formof a harnaceutl r such
qarerves ko AT TP TR o PEEBHENS (11 B VEh( Figee preforably from
hePRLR 5. % o@Efsﬁﬁin%oﬁ’%d%@Ur&ﬁﬁ&B tBe fdrhel4 @y, €l IpmENd: (IV) or
and/or to alleviate the severity of hepatic steatosis,
fdepivetives, RErgursors or acceptable salts thereof.

In order to make a food item or food supplement comprising an elevated
amount a sphingolipid according to the formula (I), (IT), (ILI) or (IV) suitable for
human or animal consumption, the nutritional value, texture, taste or smell may be
improved by adding various compounds to said item or supplement. The skilled

person is well aware of the different sources of protein, carbohydrate and fat that may

be used in food items or food supplements according to the invention and of the
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cirrhosis. In particular, the devel opnment and/ or
severity of hepatic steatosis is considered. A

W@ pivefosmsb? pi d according to the forrmula (1), nOPET/NL2005/000813

preferably according to formula (I1), yet nore
preferably according to forrrul&% (I1r), nost preferably
phyt osphi ngosi ne or a precurs a derivative or a
pharmaceutically acceptable salt thereof, nay be used

;bgss e%%@eéfeh&@ ﬁ'ﬁalﬁﬁﬁdmmgiseﬂga}olyésf&%1@%5?%E$rants

Ined as a conposition t can be consumne
Hdvorinagands, tshises , efryelfipust stiabilienh, nirseryabivap rangiesxidants,
t
?Ao%'ﬁ%&? a%?i eo@lg%pcgﬂlﬁ)ghﬁletg E%‘r m@gtf e d[ﬂgtthg rgé??@ v\gge oqglprove its

sufifiticnad th@K tasnh@me@xbdedblmw]wmelfmnsuch cdeppnads Tha matter of

%q}rgrﬁlﬁ& ¢ %151%1 aglflfp(%gtgrént g n?l‘}ggzrer% of sg\ essar . éﬁd%ﬁg Sifbstances
tloactas el ddae i kisvrdiosihle @kﬂlédhﬁf@nnwhemim tl&’edm&ﬁ@ may e.g. be
anpu of sphin | pj ds, accor t for

e by e B A AlowRgen fymEee (i dptsgeartpt ftldron and
taaaﬁs\g@gglaqnﬁggrml 'y or without human intervention

occur _or be found in said food itemor food

suppl Erulians fepindaley ke &oddtaax fopd SBP@EWP%BM&V FREy in size and
acC AbidiAGed ‘90 H{bevafl&fsm&ﬁ dﬁdrﬁd&né {ol the rédo&ﬂlﬁelﬁfed(doyﬁgeréa'yhe term

arise throug gem ic addition of said sphingolipid

{'fpod sﬁmdarmen’é' prein gofcintensied o bﬁhmlgedd@ mpPegac sgight or dosage.
sphin il

enric %ng IIIgj0(31‘)0{0%0‘2%f oo@lt(fg%{g)?n?%d%hﬁgg o} aﬁ |d ﬁ%%llbed agove may in
Arireipdatdkeeiny igenetited fomgbmeenptivg byalylah er agagalt bn one embodiment

oduce food. i.t ri olipid in.an
Bh QG Eort SD it BT P R Bk 08! el RRABF PhigRpiled Miffroe
l@nﬁﬂmﬁbflet aﬁsﬂmﬂ BsSarf aquebheligtidduch la@"Wa@ir saffel, tea, milk, yogurt,
sphin jds i . or yeast or other
ﬁ?@{&gg‘f b @sﬁaﬁwﬁ dflﬂg&p'%o@%w% thepowder ey pe prpvided in
iu@nfs&&ag@fdg@y that said sphingolipid is produced in
said grganismin an el evated anount. Since anounts

sphi ndBRRLgEnatiepraferiad AreRodHR o PR OSEH iAgbs |f<?¥§? of a dry

%B@'d@ﬂ%ﬂ%@ie'tﬂ%d Ty %f!ft %H@' J‘&ﬁﬁ&)’o%itidﬁ 10F 2 SR éﬁ?ﬁfé&r{b@m FBdording to the
ffer consi derabl él between vari ous food ens there

|1lqu1ilélogen@r wryvaitablythemorovidediiibifilleghisghh as myetogrysnllyee cellulose
0SSR, AR B0 5 LR LR B A s
anoluns steafic spldiongbimrelxcipients said to conprise an
felorevlatn:?orr%apcngﬂg)n O%t afjé]o@lr’g%l al%oso loﬁu%g}eﬁgen %Qt r?sacta%ggsabtt)xbe may also be
icord tied ambiertben Of a kﬂhidl’}:g@ﬁa&%ltlbﬂ wherein the solids are suspended,
dispersed or emulsified in an aqueous liquid. Such a composition may be admixed
directly through a food item or may e.g. be extruded and processed to grains or other
shapes.

In an alternative embodiment a food item or food supplement may take the
shape of a solid, semi-solid or liquid food item, such as a bread, a bar, a cookie or a
sandwich, or as a spread, sauce, butter, margarine, dairy product, and the like.
Preferably, a sphingolipid according to the present 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
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A sphingolipid-enriched food itemor food suppl enent
as descri bed above nay suitably conprise 0.01 to 99.9

WwWovoosnsds9a sphi ngol i pid according to the fornuPer/NL2005/000813

(1), (rrr)y or (1V). In a preferred enbodi nent such a
food item or food suppl enent %%nprlses fromO0.01 to 50
w.% preferably fromO0.01 to % nore preferably
fromO0.01 tot 5 w. % of a sphi ngol i pid according to

B?ezit Fgrm“ aargc{ gak1£. I)e (]), e 1%121\9% st Eia}ﬁgtv\;iﬁ?%t be degraded

e B Aceep e ®sartS thereor. Th order _
Hﬁh@lﬁteﬁmedaﬂutmﬁbm a‘hami:taumm eémnab&smle iof thegspduimgolipid in food

el evat ed .anou h|n lipid ae cord .
ftslinﬁﬁi’lr OOCiI 5upp[]e]nre}nts B} Iu%ﬁgﬁgp (alp{%s um a 18% é) ’lgrrﬁhzat%%rh trgratment.
B PRbdERs &lsbm@bmsﬁtutd ;hefemwdrdrﬁbcxdmbnméﬂf fred itemxd arrfeod

taste or snell i npr.oved by addi ng vari ous
é%ﬁﬁ%@ﬁﬂ@fﬁﬁmﬁﬂﬁpj %HP@ ti@¥ppl ement . The skill ed

per sofy d Hodeleln AWBfEnOfo theenehnkioarie nteSHUAE Eﬁmﬂ'ﬂ feed, the food
protein, carbohydrate and fat that may be used in fooggea

itemmape-g boarenapel nibadermecoPAV IRy & 8r4 e MidiiEh BiRIEr!
%P)gk r Bﬁ@eggﬁﬁeb ?laﬁg\eaeéogﬁ & §usp¥h§1§i'irbf‘§ sysipheral s,

oring agents, odorants, fIavorlng
agent §pr spingestering|th bpmane g fopd iitepsof the dentipn magy very suitably

reserva ives t i od fibers, and ot her
ﬁ%ﬁ% eiblggga? o BP%HF%ﬁa be added to i mprove

i t s Nt very isaitable \f@ddueam t@sp@siog atsehtmohpl&ﬁh@cgdrdan@ with the
&(ﬁ%{seg %‘F]g?lglﬁ% on%%(éongﬁ%%ﬁ trar%t coBo dllcn?k %1%1% Pcoho]_gj e(ﬁ"lrgpwould

Stich confponent’s an

b8 banesve thatungaonbeffadistely prevdan tle déeldpnsersiof llivedste atosis in
person, wherein the choice may e.g. be guided by
B ERRFEHEEd daily all owance dosages (RDA dosages) for

chi | drmeR REnd tlchBioR RektReH vaBltSs toRPMbtldaSof e prép@te€ion of a food
of the food itemor food s%gplenent may vary in

afiven eit lod srpplpmpnbarcoling i W IiReRtion: FEIEHEE ﬁ@ﬂ%&ng fdood item
o? ?&mﬁgﬁ%e‘?ﬁ’ SAULR sglﬁﬁ%oﬂp?& m:cof'(ﬁﬁg & tiRPh S8R (1) 41sd/or (I1) and/or

herein I nt ended l[imted to a specific weight
¢HIdos ageecumwowﬁ@gvatmmr@#p@rﬁ@e@ltiqaamae%pﬁ%}é@ salt thereof.

suppl FI‘H% 1@&%0%&? Gt tﬁ?&v@gﬁefr?g{m%desg rﬁéﬂh'aﬁ'f&] t%etp"i‘gﬁaratlon ofa

any form sdil or ‘consu or ani mal
dovel iterh od fovdntuppleenentd Bi[m(lshetdl with |a$phmgphp,1d£ crmpsing pdcrcyssmg a

SO 5 AL TEETE ) PSR ST LS, Perative
toed, pHairinlscetQGUY tacceptabiksalt tHeretftin jalfbdrbltan or fbodatmphletnent,
O DS Log RSk LB IS, TR0 RN, Lt o o
PO SERL. %2 e GRS freRBahl 16 BE afrﬁ)ﬁlﬁt of framd. (Y1 tot 10 wt.%, and
most preferably to an amount of from 0.01 tot 5 wt.%. The amount of sphingolipid
processed in a food item according to the invention depends on the type of
sphingolipid and its use and the skilled person is capable of determining this amount
in the context of the present disclosure.

In a method for preparing a food item according to the invention the food item
may first be prepared separately and then be joined with a sphingolipid to provide a
food item according to the invention wherein said sphingolipid is incorporated in the
food item. The food item may be separately prepared by conventional methods such as

by mixing, baking, frying, cooking, steaming or poaching and may, if necessary, be
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powder is tabletted. To that end, a conposition for a
food suppl enent according to the invention may very

WG obakdsy7 be provided with fillers, such as  PCT/NL2005/000813

m crocrystalline cellulose (MCC) and mannitol, binders
such as hydroxypropylcelIulosg%%FPCD and |l ubricants
such as stearic acid or other “xcipients. A
conposition of a food itemor food suppl enent as

g&‘oﬁ&& bﬁ&dtoaj@ﬁ%‘?g oK thb §ﬁuﬁ§o]£ﬂ1&’VAc@§1%ﬁé‘tJ MothQr s%ﬁfblea

u preparation whereinthe solids are suspended,
@rrgpém@d e sphineslipiddg incarpomated e Gursmnogetdn the fpdztem during

%?gg&%gh&g&iggﬁm@e adm xed directly through a food

be extruded and processed to grains
or ot Iz%doo&ttamafr foddnsumpleadnd ranentrfling te thopfesemt ingerftdodmay very

geln,fl lggﬁefdo 8 ? g &%gxeaf:néutga 2y {:c}n? kos%ao?%ﬁ@?%eg&féa&sg ce?ngﬂoé géﬁned as
lihaturaapﬂﬂnkﬂs&hﬁt a@ sad doswiplementabe dicthydackeasiay tke total dietary

b dai ry. product, and the

SR PLF U nga T BeBetamar Aot AL seplements such
|aB 2R EdiRd) phiSiertl) Heekhl leﬁtracﬂé S itioxR %) Gimins WEilds, ndf Potein

i nstance a butter or gar| ne custard

SHBRlgBenty Navkgpcediigal u@rod&FtSpfefd&#% edievdy ﬁ’@lat%e%@él"%t category of
Tb?et§ﬂh$1ﬁgﬂéﬂ19ﬁtg" Qﬁ&tﬁﬁlﬁﬁe@ Sy YEEH.D A M}feqm@ta%f Supplement Act of
fat sused baki ng, because t gyﬁre

r1§9étT1ve pet @teaﬁr:@ba@ﬁ;ﬁmdlduetﬁm swlmta&eum ehig#mins, minerals,
%ecgr‘%ttﬂé gé]g é:rPoo &l 'aﬁhh& a? &r%ml (ﬁébayyc‘&llgtances used

e sphlng Itens or suppl emenit
tth atlpplfJﬂlLienig@leail«ptdcs’t mmeamag itbetasel dibyrintakeat i on

treat %E,n rlllttracelflm rc%‘rjllp'lé:stlt‘?on i3 8? S{Sher(t—:ml a5 &> fo?& %omposﬂ:lon fortified

enbodi e ens or
&atlomdirdtigerite cipuble ofandndng hdazﬂt}abénmc&ﬂs iSueaaomposkitiog in the

R L
e cdichl febdweddd Eetary BBl EREs. BhdidaE ktenBaRd/bPlood sE@sibRent of the
a flake, a cook, a suspension or

F
RuPReRt Sveption i %)nﬂuﬁ%ﬁ#@wﬁh@mwaﬂlorlt%ed? 1StfH§5fier%iﬁh 0B or more
@Eﬂm‘é@ﬁﬂﬁd§ didotdhY t& %&h@&ﬁi&ﬁaﬂdﬂs&&%’c iOEIpasle & tfé&@i‘ﬁg or

supplenent. A ver%CSU|ta food item conprisin
ppevengoeihspatotoxicibefmerdiermante hephtic pleatasts ﬁbmmndécvr cirrhosis.

woul d 760 E»?%ﬁehlc‘ Ifve@Bof Llﬁ;g Qé)lla‘ce% tgr lrﬂgt'ho%f &Ja ?‘J}&RQ}@ lsiﬂgyects

dri nk wo upon excessive consunption, ctive
prffeeng frbhlehajmv:e Istqmrhmﬂ, fibfoslis aneifoxsnma?hbﬂs S&dl methhé comprising
ent ent i furth

agfnﬁmgF 1nrg ttor%lg ects 63 Pee (? %é}here f%r}h]arag)guﬁcaﬂy ef?echelve bolnt of a
pharmaceutical composition, said composition comprising a sphingolipid according to
the formula (1), more preferably according to formula (II), yet more preferably
according to the formula (III), most preferably phytosphingosine, sphingosine,
sphinganine, glycosylceramide, ceramide, or sphingomyelin or precursors, derivatives
or pharmaceutically acceptable salts thereof and a pharmaceutically acceptable
carrier, and optionally one or more excipients.

The pharmaceutical composition may also comprise a suitable
pharmaceutically acceptable carrier and may be in the form of a capsule, tablet,
lozenge, dragee, pill, droplet, suppository, powder, spray, vaccine, ointment, paste,

cream, inhalant, patch, aerosol, and the like. As pharmaceutically acceptable carrier,
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itemor food supplenment according to the invention,
conprising enriching a food itemor food suppl enent

wovaok/05983phi ngol i pid according to the formnul a P¢1/NL2005/000813

and/or (I1) and/or (111), or a precursor, a derivative
or a pharmaceutically accept abié;e salt thereof. In one
enbodi nent the invention provi'des a nmethod for the

preparation of a food itemor food suppl enment enriched

‘ﬁh% RoiResP BRSS! drRiikby HRRPYdIEEIBHi RS 26i88 Dk BspRnsion aid, surface
sphi ngol i pid according to the formula (1), (11), (Ill)

ectiyd a‘gept,d.ﬁotgnigreg@@fﬁ gyekenming i q)mla][sifyi@gcﬁgeat, preservative,
8?%#%%#%‘ ag%hjc)éo GRREA! Rbpihdt daN8eqRbd Whid {906kt suited for a
rtem or 0 I t of

suppl enent, preferably to an anmount
Padticdler dBage formiendmhich fy eshenradible with the splipgelivids

fromQ.Ql to . o r I .
A R e e
tarvéar. Fho tarin Gfhafmacaubically aakep @bl cadgied efeasbun camyfer for

sphi.ngol i.pi d.progcessed,.in a faod item.accordin th

PRTRE PO Sb iR CEl He Be g BY s PRETY B Pl {Bca
BericttBlat AcesSiol itseld inpeics o p1odaambdfantibodies Barrhful hgthe

this ampunt in the. context aof th resent discl qsure.
Ppdigidvet FREELIRs g BPT A MBI EUA BECEBP G e undue
s OMERS | RR N B0 thhEPe DR¥e, sldvll nkEakilRp@helromolecules such as
separately and then be joined with_ a sphingoljpid. to

prefeintepelysasshatidesnpalEiesielpgs polyetsolinydtt PO M apipo acids,
%%gﬂ? gg@' ciega&m@ﬁq ahd indd69E RA%EHEMidLL. Bhen EARRrd bR&MWell known to

em may be separately prepared by
¢borearipirdinaty skell othe arich as by mi xi ng, baki ng,
fryin ki ' i Yor dshmple, mineral
e en pEARL 8 2SR IR L B Bt compe, miners
sphi sudielsuph ds hpdmohldrides, thydenhodhieles,quliosplidtes, sulfates, and the like;

e i ment,.the sphi.ngol.ipid is incor.porated.as._a

GOHAORERE® PrPEREC RBOASRTLR HGHiA P RECH B 4Py benaoates, and
ttE@ 1ieef A tivrbagd distwsdioarof bhath sipfitdiyeadcepiableratcipdertto is available
the present invention [ Very. Ssui I ined as

S RoeTiageaE R TatRbE] Reieres (MEHaEat Ceate (b be

def i Ngg) 138 2Bl BY ablePrhltd SartiBa indherdpsatlc Ednpositions may contain
suppl ement the diet by increasing the total dietar

!l}gﬂlai@%h a‘ﬁ%ﬁ, Aaline, ghvicerohard ethgngl. Mwm&uxmgry substances,
ineh Yd l%%tﬁ'xgée Iéﬂb%xflﬁ’lg%riné lé?glllt%lﬂr}?ﬂ_tb%f@ﬂﬁg s8Bst¥hde@M¥Bthe like, may be

m neral s, _ rac anti oxi dants, am no acids,
amesept ot ek winkése Fepicslly, oe therepauticaiompesigigns are prepared as

5, D0 L, B ARy R s
Bh edrasugp Sl mrgtidAehictds k8840 infeitenanty sisebe brazmirtd. Liposomes
e a5t S OB RS S A bAEL Fob PR e

am no e itHssapoti@frbin i edphineoliplisian be protired as described above
and applied to the subject in need thereof. The sphingolipid may be administered to a
subject by any suitable route, preferably in the form of a pharmaceutical cpmposition
adapted to such a route and in a dosage that is effective for the intended treatment.
Therapeutically effective dosages of the sphingolipid required for treating the
disorder, for instance for prevention and/or treatment of a disorder selected from the

group consisting of hepatic steatosis, fibrosis and/or cirrhosis in the body of a human
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to supplenent the diet by increasing the total daily
i ntake. A "nutraceutical conposition” is defined

wheooeiorsas a food conposition fortified with PCT/NL2005/000813

i ngredi ents capabl e of produci ng health benefits. Such
a conposition in the context 35 the present invention
may al so be indicated as food % or special dietary
use; nedical foods; and dietary supplenents. The food

& LabPen b
oS50 e 98 TP SAAIn 06 b S EED b Y e by
wistrg a:nmabmoridlse sphi ngol i pids according to the
i nven and nee it w Lreatin
or eve Eg Iﬁethg{' eutlca]hf Sttt ?99 Q%L%ga%e aﬁtugqeaﬁ 1%11? refers to an
&h&aﬁ;@sf s ;thénabelﬂm ®izan dngo:lnpld heowirding Th ehqopmsantmventmn to

ention al reI tes t treat ment .of. _
st @er e lre apPathFam R ok Gout (REpES =P Byl or toexbibit
amla(t@crtal@lb lthél@%bﬁtltsﬁl skopRylaeit «ffeop Mheieffyctoding bei dett@tédby, for

SRRBOL i AHBR, 6 b AL P oA s fpglycorides

%M%hbl'e@t@ra%meb&iﬁéﬁ IRr&Rki BYahy atm@amm@lxﬂ@hb@ of HRessing
formula (1), nore preferably according to fornula

(tlfuB prosyess GeEeTHY off SpRAPIpXicEy ohenatig stestesie Hbgesg pad/or cirrhosis
1}11&1& motR&ls 26 F‘y %ﬁ%yseoém@gﬂnw geshbi erhesmbﬁg QELAre amount

I ngani ne, cosyl ceram de, ceram de,
éplha aglmﬁgte«hﬂllﬂe@encﬂ) nemuﬂssoau@ectﬂfemm and he@lﬂm rthe nature and extent of

pc LORGRY. 1% : C?] 1{11% tﬁ&%@&%tﬁglo? cgrﬁlbfn%tltoﬁ %E' 919 ra%élﬂbc% asia]lef):/ted for

arnaceu carrier,

oardmmrstn'wroa @hus 111 mmos usélfhbtopsbamfyameeptact aﬁ'eod:impmsjlmit omadvance.
al so co rise a sui.table gh rnmaceut i.C lX . )

HdusieR g RS o G PP an §451 7R Gt aguined by routine

%&péﬁin@ntattﬁﬂ aid, i V\l/[sj a#en ges md@ﬁ@ﬁﬁof thie lclinictimog! exberimenter.

suppasitory, powder, vacci ne, . oi nt aste,

éﬂﬁ@@ﬁﬁc lﬁ e aﬁpposbfé?r@w% tﬁ%?f&é%ﬂt IngErHion 2 rﬁ%wed%% reduce or

gﬂ@&éﬂ%ﬂ&%%ﬁélﬁr Acpamt A 8516 HHrbAE adr Sﬂfh@fét and/or
uent or other |iquid vehi cl e, di spersion o

AGeperrIveRe hiolpgicalp¥ plvsical maptesgoms. M@b?f&ﬁﬁh@t Refanit the clinician
th 'e%%ﬂéllﬂ thifiht @Jgﬁéecé dr¥i 'kﬂgwﬁgﬁ Bile aRr@ﬁéﬁ&ch%‘;géé’ o be admlénstered must

encapsul ati ng agent, solid binder or lubricant can
(bsedfavmicefticacionsst suited for a particular dosage form
and \Mi‘lo? lﬂ)u}ﬁosrgg %s%nﬂn%nﬁgf a%pgffe@g?é &B_'l}ﬂdoda‘ will be from
phar maceut 1 ca I'so aln-a

phant®.oé uEﬂ«ga;bllyg/k'@ emibpaﬁdembbrafmm @boutThé peerp about 400 mg of the

SBPFIERERL: B Yo PP BT PGS i Mo hbich b B Bydea
The t &fetniti a@hethsr hidewrayivp babodierut, thalsphidigoligt of kempositions of the

does not itself induce e produ on of anti hodi es
HAYSRUAD PRy gﬁé dpoipysier Pmrae('é)QFr\?ﬁﬁ‘é] % ‘h‘é‘?t%’&ﬁé B‘Es)'P%%edHat“X inserted

aRAnIBO G ofBY sBsje@dm ni stered wi thout undue

Dosages for achieving the therapeutic effects of the medicament,
pharmaceutical composition, food item or food supplement described herein may
easily be determined by the skilled person. For purposes of the present invention, an
effective dose will be from about 0.01-5% of the dry food weight in the individual to
which it is administered, meaning that for an adult human being the daily dose will

be between about 0.04 and 35 grams of sphingolipid. Highly preferred dosages of
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toxicity. Suitable carriers may be large, slowy
nmet abol i zed nmacr onol ecul es such as proteins,

w@oelogssasehar i des, pol ylactic acids, polyglycol PCT/AT20S/000813

pol yneric am no acids, am no acid copolyners, and

I nactive virus particles. Such carriers are well known
to those of ordinary skill in“he art.

Phar maceuti cal |y acceptable salts can be used therein,

r. A . | i ot o . .. d th
RSP R B beffodh R T GhAT sphingofipid based on the
ikt loéthd deg ;foah dtitl meors akdfsrably oatyaen 0-24€t Yanslueivt.&s
acet at,e opi pnat es, ..mal onat e b ; .
ke, PReRBRObRna ER e sRAG B PR ELRN PR apf e bEnaed fr
aegepbAtdt®nexad pltkodgh insragwaidsablistramuReriingdoidigration is also

Pharmaceuti cal .Sci ences C ub. . . J. .1991) .. .
PRTBCBH] tER A PP ot raspeirs % diek ABElekion will
GQFQB&&I&IFE@ diﬁ'ly;eﬁcdiluahﬂoﬂ éxﬂbﬂiﬁ&d@m&. H‘Fllez\aalhebsitions may be
sal.ine, glycerol and ethanol. Additjon ,apxiliar
paskaddRces Belafiarrangigi et MAY lb% FaRAgiip 1y eﬁé‘%ggfﬁbi‘?ts-pf{?r oral

B B ekt Da R i BiRSact @@oﬁlE@uﬂd 8y bEBUMRGIsPreS @ith dxBipients and
such vehicl'es. Typically, the therapeutic ponp05|t|?ns

ar2e uprdeipatihe doras of pveteralspeipts, dplpter PRlS Pagjilieg or capsules
%{a%'&gg{ﬁmgﬁy 3&%9%% PRfersSRldd AHAHTRtSMhY A& el Bnprised as
sol'utiron 1n,” or sSuspension In, liquid vehicles prior
tondtitpeatsiof thaplyaralsseutival prrepesitéeh. Li posones are

included within the defiiniti.qn _of.. eutq I :
acoept T Ra g piehSrep il hlE aflpifled ARG Ablnkay comprise
spth atybkifel@viag Yohporpmodacethmmandesixiniled irmpodea filer such as

applied to th ubj in need thereqf. The

SBfrasgore Bra et dittarial 1 Bogesesae gy Ry cellulose

SHPOR B dcabttegurf oe beladih) ¥n birifibet fehmsatarah or lactose; a

phar maceuti cal comnposition ada&;e? toaggch a route and te:

desiatepyaniguIchpgRleaaterr sen Sfardop Iiltteanh fufagmasnesium stearate;

L KAl BRRE sudS aReoei ot Bhdchafist aftd N ERSAUBStaate S as

sphingolipid required for treating the disorder, for

ipappPemEat pomepydvelipylieacidnd/ or treatment of a di sorder

sel ec : SL f ' - £ £

St eat ooy AR B B P S crh I o samozie apart from

liheraleorenaninentiosadojlove a ligmid esasiet yudheasdat eit-Hasege fpym may

t.he.skil |l ed. parson, for i C ' [l

FBuPEbe R PEGR ponttes oD IR ol HEORE, BT The componente of

tke ghlen sienticafenpotitionanrapreintblyfchasdnhaerchpbalt they deinpt reduce
sphi.ngol i pi.d ording to.the present invention, to

3@%58%1 W%&é%%%ﬁéggwg?]&ﬁbi ty, hepatic steatosis,

f Lb I o\ Splangbliplid a&t@ﬁdilﬁg t@ﬂxetfﬂx%rf%lhi i (IIh)a(Iﬂ?]Eoe g lok eheb

t herapeutic_or prophyl actic ect. The_ effect can

abrwRpeRtsly pefePEb Atk the Sivertembe sfmBigEE A ARe fyrm ot e.g

AlnTolixk), QQGhs 548N, aRLARH a SRLHELE & CHBAWREuEeS

In a pharmaceutical composition as described above, a sphingolipid according

to the formula (I), (IL), (ITI) or (IV), or a precursor, a derivative or a pharmaceutically
acceptable salt thereof, is used in an amount of from 0.01 to 99.9 % by (dry) weight,
preferably from 0.01 to 10 wt.%, and more preferably from 0.01 to 5 wt.%.

A pharmaceutical composition according to the invention is intended for
treating or preventing hepatotoxicity, hepatic steatosis, fibrosis and/or cirrhosis in a

subject.
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and/ or chol esterol as described herein or by any other
sui tabl e net hod of assessing the progress or severity

w@boohepmbDt oxi city, hepatic steatosis, fibrosi BCENU26/000813

ci rrhosis which nethods are known per se to the
skilled person. The precise efd ﬁctive amount for a
subject will depend upon the subject's size and
heal th, the nature and extent of the condition, and

the the W6t GSveRtioR QHThdIAe] M8 Bfa ﬁl@ﬁfoﬂﬂ'@flﬂieqﬁeparatmn ofa
sel ected for admnistration. Thus, it is not useful to

pparnpseuAisaksomostondet fhpdravrRtion and/osdestment piaydiesder selected
gﬁ%l el d &ohb “on 5B HeBhtoBoxat é’ﬁé&tssdftcHﬁﬁ)bQﬂdscﬁﬂh% alcohol and
termned by routine exgerlnentatlon and 1s wt

mirali¢amkyteritepetic steatasis, Abrdstransyorexghedisrima emeect comprlsmg

PREELibE R leond I SERRPIRLEYANG oDlordlE 1DYESRRRIA 0, OD, (1D or

hﬁbamoa pxécuicsoyh a Heypedtive os tagdtaowipseuticaly esieptablelgadt thereof, as an
rho and acconpanyi.ng. bi | I

Al SRS R R R PRl B i RN o

@&hmbﬁmﬁhaﬂwdmpﬂmﬁmﬁages are known in the art. The

dosag ered st be saf.e an

T o dheRePERPn ot BRSO FHl GO PaSHe TR Ffiably gocur by

eﬁ&ﬁg a1y é@@hﬂeymgﬂ,\ﬂﬁan‘fé duchhe fllleesNbaius, lﬁbﬁéalﬁgék@ obflonally

preferab from about 0.5

@@berrﬁgm@ﬂeqtﬁ éog,ebhﬁrﬁgév Pﬁplalngklgmé@aspréa@g@ﬂ%h?% ’E“Iﬁ‘ga b, @, @ or

P ol éj;%@t:ultsgr Wi tatibe blsaﬁﬁghﬂéc%hﬁﬁ% ac%@ﬁtablé BNBEIOS, and
alter I ve enbodi nent, the sphingolipid
CoAgeesing itbe mivfure hbtamdémau rharpagediisa mf?s*xtoélr ed from
a cont '
the_bangh R BhuslEbApReHol SERRR BPhIY ol I S ik hnay, in
teldgitipetotdompefsirerere wimdirhephigbligide atcorgiha tortivsnypetadn, comprise
conpas food item | e des
PR it o arempie ety RE SHPBLELE Yert FRFEE G ona
Eﬂfarﬂlalﬁepﬁﬁﬁﬁy attith@npoanénhrd fov antdres chalﬁsiﬁf'cﬂémtfex\n@ agents such

dos b fron1 bout % of t food we

o HLHE SRS B D ARRCL o0 P T oL PR Db G ine
teﬂ_ﬂitlcfr&ﬁ pmmﬁ&idéhhcélw@ﬁwb ebMgoltd tdRéd thedOSE of\h bdmbied
betmeen about 0.04 and 35 grams of sphingoli pid.
MTgPALRtiBRef er r ed dosages of sphingolipid in the diet
are bqth\éqﬁes&m 11(9&1'@1%%1 Phrt¥ou®ir I%EJEJ:JHQ)OA ¢Rhinbp aPe[hon of a
the wej ght of dry food, still nore preferabl
b;@hwg@hpl(gl 2B c],g[ﬁn%l darpinahgye og a pr@péqogm Jerivative or a pharmaceutmally

ﬂ%gﬁ@% &R URnRnt rik REHLARQY Bnd

i nt ended %or J?g appkkcatF%n @% 1aptﬂgugh8 fver, or is
iracazavaed oghepatotonic mﬂggzauiseadrlmdndmedﬂrvar tawicitys Thk sdvantage of
&1)1%1% a copbbrgeglal%re?grgpg%l ?sta 1%1&% tﬁ’e nP?rNI ﬁ{eﬁlrvre(ra gl's imparted by said
medlcament (i.e. by a pharmaceutical compound or by an excipient comprised in a

pharmaceutical composition comprising said compound) is considerably decreased as
a result of the presence of the sphingolipid, preferably the presence of the sphingolipid
in said preparation. A combined preparation may have the form of at least two
separate preparations at least one preparation comprising a sphingolipid and at least
another preparation comprising the liver-damaging medicament, which two separate

preparations are packaged together and intended for simultaneous, separate or

~ sequential use. Preferably, however, a combined preparation according to the present
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usual ly conprise an inert diluent or an edible
carrier. The conpositions may be packed in e.g.

w@edoansasoTapsul es or may be tabletted in the fBCTYNDE005/000813

tabl ets. For oral therapeutic application the active
conpound may be adm nistered with excipients and e.g.
used in the formof powders, s3thets, tablets, pills,
pastilles or capsul es. Pharnaceutically accept abl e

bi nders and/ or adj uvants so be conprised as

ABYRIYIOn femPEisgs atsﬂ@nﬁﬂéﬁ‘lﬁﬁéé &1V851dae’@ﬁﬁ$sm?il6¢ﬂle%f@gether in the

qgﬂggf§mﬂ%ﬁgg%b§mnk@blets pills, pastilles, capsules
such may conprise each of the foIIOMAngeconponents

o r co ﬁ@@mxa@n@ﬂn@mﬁon ahug eppdereplatestthp peevestien opsnhibition of drug-

B 08 B 0B HddRobEtiy B3 ) Mer Dl IBRh khoraPycdCfloforably
carlsg@‘ fxbinp buiamotelumtpxi tsmhesdmﬂomelsit dstdatons, fbresdsend/ar cirrhosis
e%cl)c?gtgg 1 acﬁll’ﬂe or al%oglcgﬁsg %E’ & u%g ﬁ)? 1§§ & c?rtﬂl s gnd exc1]81re]nts that

cant’ as nragnesium s PE° Swee
amvs besn s&omataiamth aweas'eb;momhy adie falcah«ﬂr pmc@ah&ﬁ em:emmmophen)

such as .pe m nt t hyl iCc.a
oEag pBERR TR R B el it Baf cxai i agole
FRARIEidSs), BRafmbldetRinvtdiehtdlep BENA, Shalﬁthhlhé) Wﬁﬂnﬁb (szmcﬂderlvatlves,
liquid carrier such as gn oil age fo y furt

et et
t?émﬁ ARRPngeRer P RS JATORHY 6 Fm%‘&@ atighgp %R%n PaH?‘P’Fe ereo

agent @arﬁbﬁaﬁ?'ﬂ?@f@@ﬁﬁ%é&ca{rﬁt@h@erdniﬁ(b%ﬁ{bhﬁ%ﬂl preparatlons with a
conposition are preferably chosen such that they do

rivhinestinideas drdingd hierednl avppaiaptfawpl sHSIFdRYIvep dgmage-causing
sphy liRidsaccording to the fornula (1), (1), (I11)

or or tﬁe pharmaceutically acceptabl e salt

t her edh pmaticwlhs ¢he presdnt mventiqmegpniqmplatesfibe mse bt sphgneolipids to

F]lhl%dt 3(r| prmveantﬁﬂz‘%,? %nﬁll g@ Wh?chtsy_)égl!dps £rEm 1R fa%o%oygg gfsllarmaceutical

naceuti cal conposition
dﬁﬁ@buhw balmmadn@ sup]n damakingipthaaeecrudicahcdngoulnds in combination

f L) |
dRs %@)thlﬁaa%?r o skt SR e bR Rt
tdiﬁf(ﬂ@ﬁenﬁ Shérsmle itRe gfbsaﬁwlnéntﬁﬁn el 8% &) £ 2orhBin88 pPef¥tion of a

(dry) wejght ferablyfromo 0l to %
rohEigsHBIA AR grherﬁl@awe B2 BIGRUIHE A ﬁﬁ‘mﬁﬁ%ﬁm O%gmaceutwaﬂy

C&B&R%ﬂé 'sQH tﬁ@f‘e@f dhAG h&itRedtRMGRH IOhrnsFul fbtt%@ ¥Rdr,foRks
treatlng hfepreventlng hepat ot oxi city, hepa
SB.S

PBiasEis oniRGRERe diuerinduted liver 501@,%1 ey thgemultaneous,
RESERS ol &‘ﬁ%@hﬁ%{e};%%ﬂ&fa elates to a nethod for the

preparati on of armaceutical conposition for the o
pr evednua@ntlaam@/smctxnhe@weﬂ@nt inykntionrelaied de threhseaif@dphingolipid as

defined hereinabove or a precursor, a derivative or a pharmaceutically acceptable salt
thereof, and a medicament which is harmful to the liver, or is recognized as
hepatotoxic or to cause drug-induced liver toxicity for the manufacture of a combined
preparation for simultaneous, separate or sequential use in the prevention of liver
disease, preferably hepatic steatosis.

In preferred embodiments of these aspects of combined preparations and their
use, the medicament which is harmful to the liver, or is recognized as hepatotoxic or
to cause drug-induced liver toxicity is a medicament that causes steatosis, preferably
steatosis and/or disorders directly resulting therefrom, such as hepatic fibrosis and/or

hepatic cirrhosis.
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fromthe group consisting of hepatotoxic effects of
conpounds such as al cohol and nedi canents, hepatic

we@anssps, fibrosis and/or cirrhosis in a SubP@DNL2005/000813

conpri sing processing or incorporating a sphingolipid
according to the fornula (I),é§ [y, (I11) or (IV), or
a precursor, a derivative or Egpharnaceutically
acceptabl e salt thereof, as an active substance,

t oget ien oW fddo apatggaﬁﬁeﬂt ddedtd ahfe JE&ERABkS Lk ][u'egatowdcity, and

a pharmaceutica nposi tion. The preparation o

Pheg-irakeed lieer! togisip estonnbrionayp osinatslyi 1oa81% obidminasy hepatic

E&Ngg ga@ésla AGRALL Bob ﬂgﬁﬁg'aﬁﬂhélllfﬂfﬁe%ifcéd éteclrt%’ J. Zimmerman,
I'nders, lubricants and optionally other exciplents

{Thg epéxdrumiof hepateiphicityoin: Piedatabrdrigi: e tolvetre Bifactadfdrugs and

s i b Bl B £ RSP S VT

Philagslphizg 1098 ppi -t1u}. Viedthed meddicamenpisaiaradelito thalliver may be

repar.atj on. armaceut.i cal ,c osj tioqn according. t
e prasbit e HpaR Ty St STRE 2 Do EBotse B ingfance the
QR rdHce BPZRn1SPlth &Y GLpf. ﬁ'@r G cd] Wapatie stcﬁeosiié] \Rphii®fbrosis
conprise one or nore other pharnmaceutic ctive ,
@8H E*o bepatic shosis mavaln dsas ugiaganal e itesking,the efficacy
RELUNEM ERPRALRISLIRIBsdr9htibN St ARER 16404188 tieft Ruch QM daldbnts are
agents such as plant stannols or sterols. Apreferred

phamfidde the Bedr- Abaprivelyo Apasifinynadienyofdifer hiealthmay be monitored
%ﬂ%b%%g(ﬂhis@ﬁltﬂox o?ﬁlié ﬁﬁ%ﬁ%@%‘iﬁs&b € (}rqﬁstglﬁéé:nhgreéjsed plasma
co IYne prepar ation. e pr esent 1 nhvention I n

paels dithaepnrehatbaTtio nice ombLiiéd hpmepathal weeivé agarticular
SR8 B PR AT SO0 BBl e
ek e fiscainctha predintianant/oninldhition of dived ddmbge, frnparticular of

l'{ver, or is.recogni.zed as atotoxic or .to.cause., .
alF g AR PTE LERE e B PR AN AR, QD G o ogrosis andor
GephiihasrhpERPahnAhidbel d@sdrititld dsheudddn Rhé prdvBatibh Wad/oAthibition of
i nparted by said nmedi canent. (i.e, by a pharjytaceutical .
cl’ién;%béﬁtﬁag%%/quyasarﬂa%g% plﬁﬁeé\zﬁo‘l %6(?-]1%})1 Igé@tqrﬁngaotlmrer-enzymes in the
RRREHRS EbibetS Ar rﬁ%np@%gcﬁgsu GORRES i 113 15@bEn€ ONPAshd br serum
i's considerably decreased as a result of the presence
dveldrd liyeh praystdsph arpridnrsissyltingdopn dyendamage. t he
sphingolipid in said preparation. A conbi ned
preparati on may have the formof at |east two separate
pReddPhtiSons at | east one preparation conprising a

hi ngol i pid and at | east anot her preparation
ég%ﬁgg%#ng the |iver-damagi ng nedi canent, which two
separ &oety-five female heterozygous APOE3*Leiden (E3L) mice were fed a high fat

and high cholesterol diet for four weeks (week -4 to 0). The mice were housed during
the experiment in clean-conventional animal rooms (relative humidity 50-60%,
temperature ~21°C, light cycle 6 am to 6 pm). Mice were supplied with food and
acidified tap water ad libitum.

At week 0, the mice were randomized on the basis of plasma total triglyceride
and cholesterol levels into a control group of fifteen mice and two treatment groups of
fifteen mice.

The groups were:
1. high fat, high cholesterol diet only
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preparati ons are packaged together and intended for
si mul t aneous, separate or sequential use. Preferably,

whowensss97 a conbi ned preparati on accordi ng to PEENL2005/000813

presentinvention conprises a sphingolipid and a

|'i ver-damagi ng nmedi canent togﬁ%per in the formof a
singl e preparation. The prese i nvention thus
contenpl ates the prevention or inhibition of drugor

drug exa ﬂ% aikh 'cH&iHé‘t@H')l kieY ?Iust(p’?(% Qi) ;ﬁfytégpﬁﬁ{gogﬁerag e

i n gener al terrrs referab arising from " but

| i nd-t igh fat.t highg stayplediet Wfthﬁ @dtl@sh ®olestemld§n§ent resulting in
and/or '

o5 AU ASRIELIAT KR B

been Abs d)maadnedt whs boritinvied farob6i wedky. Breng Itheotmhtment period, tail

ceta hen t nvu
DR dlR B AR ARV o AR A TOR Beht Bt plagme
fclidilgdst@i'di anyl tnlgbmelﬁﬂ)é keels and\m d@ﬂ@tmh&gﬂmms hphlﬁioﬁﬁlh at@position.
V|tan1 A and derivati ves, exi

ne,

! o e s G ok, TP ard SR CoRE P fdptipined. Body
Rt tCGitaanbd c@ﬁ@ixﬁbﬁ@ﬂ wadi edsmiink dusegy iffuc gebkged
preparations with a sphingolipid as deflned herein are
paracetanol, statins and/or |iver danmage-causing

z}e oi d hornones. In particular, the present invention
dffenpl ates the use of sphingolipids to inhibit or

pr eveMiedaky Gigredisngayat pedvideisut Hopd Famd@Pedrdémxhe Netherlands).

arnaceu i.cal oyn by V| di .sych da [ .
Do oL PSRN R eEpe e ane Wert ™ e A (w-diet
SRl vyEh B 0 (N Uiti8 RBe1990Y SNB5DRvad ﬁp@lemented with

particularly preferred enbodj ment t herefore,

ﬁh@gétﬁisol @r&e/mw/‘@nﬁm@ca%@@#a&wa) %Mith@a%%gwl%q‘e.(gﬁw w/w, final

oRRLAgRH . Aitss fewdgbd ﬁeegtel?ﬁrt%@&QP%ﬁs HixéHl @{tﬁ% §Q&[r and freeze-
a derivative or a pharmaceutical [y acceptabl e sal

dinedesfrellgisd a nmedi canent Nﬂchlshanﬁultothe

| iver e rdlé@ {?I&ng@ (%I%Qtﬁénéﬁpgé)%%@r%}p%dtbg 1H8US8ition of 0.7%

drug- i nduce toxi ci't neous,
:{wba)r;ﬂlyéoscpm@eﬁmrtb ilad sampwwdarbréﬂ@pgernitmpeadu@t fier also

; |
SRR Rspiof S GRrerUTRer BBl bR Gl DAl Celug] chotace
d@.05 vakviw efirail Cﬁl@hwaﬁiaﬁﬁitmh@@ipb%mn&pﬂﬁb beixisab twas mixed with 2%

t her eo 5 and. a %gnent which is harnful to the
pEgReand Feegesdn BYPFLEY as hepatotoxic or to cause

dr ug- mad WeadW!th foub @Yok dhbldsdrol) REntaBIHAf BLY% UhEleSerd, and 0.05%
conbi ned _preparation for sinultaneous, separate or

§@%@h@h@&4te dgféwfrpatl kencapiwelam): Shisgrowdeyask Wastepabee diet was
REREL LA 2 BERALH S el RALRI & pellets.

The diets were prepared every eight weeks, and stored in the dark at -20°C.

Food was given ad libitum.

Plasma analysis
Total cholesterol was measured using the kit Chol R1 from Roche. Total
triglycerides were measured using the kit Triglycerides GPO-PAP from Roche. ALAT

was measured by dry chemistry on a Reflotron (Roche).

Results
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In preferred enbodi nents of these aspects of conbined
preparations and their use, the nedi canment which is

whasoahsdsot o the liver, or is recogni zed as hepedDNDX06/000813

or to cause drug-induced liver toxicity is a

medi canent that causes steato& preferably steatosis
and/ or disorders directly res 5tlng therefrom such as
hepatic fibrosis and/or hepatic cirrhosis. Al nost 1000
phar d 68l gni zed to cause
hepa?%§%§¥éﬁngggﬁghé?gégkﬁggged liver toxicity
account s for approxinately 15- 25960f ful m nant hepatic

glpé:%f mea near hy g%gr% in %ter}];éexalg{éﬁgeh g¥?1,'qﬁ otflﬂ%ce of

rumo
e?y, eﬁ%ﬁ%?%?%X|C|ty The Adver se

et ou“ﬁ WUl %gncosﬁhen1cals on the Liver,
Ad L §% RS+ E WP PHams &W I ki ns,

EHEEQd%Lpﬁi%T—igéél B 23‘1311]. Whet her a nedi cament is
hargt#f ull t d-% hd | i0f%r rm\/1 %e Idet ermi ned by met hods wel |
within reach of the skilled person, see for instance
the reference of Zi nmerman, supra. For instance,

epbde BcFisnbarasiliver Weight (araf) by te exparidyenkaligapinsi of mice of
tixamiptes st wagk bé obbheexpedmdot i ng animal trials for
testing the efficacy of such nedi canents, the

obser vatgronpdf| svoupl2 |i sdupdtles t hat such nedi canents
argedmar|nmf whrot g the4lijvens2Afternatively, specific

markers op.19i vier ghgal{t hoay jpe nonitored during
admnistration of the medi canent to a subject. For

MA@ CRInal BEhE §3R6hPABATE oL Q¥ EUH)eh thd xRy aPkrBlih$of mice of

@x%iihp%16%—%&191@%&{&%};}3@@&1&?08' ve a particular
medi canent are indicative that the nedicanent is

damagi Nob8p 1> dBl2€Cirotpls Ver - Thus, a use in the
rEvEnti og, an 1or h#%Tgyﬁﬁ of liver damage, in
ean 1 8 . 1 ” . ;

artrcutar_of jstegtosis—gnd/or disorders directly
esti-tirg—therefrom—such—as' hepatic fibrosis and/or
hepatic cirrhosis, may al so be described as a use in
t he prey nd n

Th %thf rgnce% 1r /119%~I \!V(Q ghp {_m Ibi)e %)%er ;?ec{s]tﬂgﬁ? gnrcf{éﬁﬁt

as may HServe NnZynes
|(psaxtahet1bd: Abm)\bfﬁ. Ba kzjsea«st B< (b@OOtﬁinHmeh@emglﬂem bethahese

el iprgunpithe i SorBe S0 She R AR BARL frole ieaigmitioantly

Mﬁh&ﬁlmlgﬁ cholE@u@ngum {ATmk®.002) Bl waaglst (Table 2) and
APCE3* |ei d ce mere fed a high fat and high
5 ngf @gfef Bet

€90 mtalserdd Vesh FhGEERE EYABEK -4 to 0). The

mce WRkQiRaUsed 1ﬁ| ymmgatabfe HXRLE sRALicAy significant (parametric
cl ean-conventi onal ani mal roons Srelatlve hum dit
2AN@WPAg F = 24.30, p < 0.0001). The ALAT values in both the phytosphingosine-fed

group 2 and in the low cholesterol group 3 were significantly lower than in the high

ep

|
D

O D
T+

[¢

cholesterol group (all p < 0.001).

Bxample 2.

The experiment as described in example 1 was repeated several times but
using 1% phytosphingosine as a supplement to the W-diet. Each time, one group
(control group, consisting of 6 or 12 apoE3*-Leiden mice) was fed the high fat high
cholesterol W-diet. Another group (treatment group, consisting of 6 or 12 apoE3*-
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tenperature ~21C, light cycle 6 amto 6 pn). Mce were
supplied with food and acidified tap water ad |ibitum

w4890, the mice were random zed on t he baBCENDE005/000813

plasma total triglyceride and cholesterol |evels into
a control group of fifteen ni&%;and two treatnment
groups of fifteen mce. The groups were: 1. high fat,
hi gh chol esterol diet only2. high fat, high

50l ad! ' 1A W P80 8ieB Supblemented
E‘Pgﬁﬁ?{gt‘é é)’ %ﬁ?g‘%t}%ﬁgﬁ‘gg? %}r/%al(t%l e‘tz Wi ?él%%a reduceed upblomente
ohidl Eépbytsisphimgesing., resulting in about the sane

pl as M8, %]? ?Tielgg% &?e&%hkoi%%%Br 0 ei}@!gsﬁw%%t% nbd (HtRPYPhurs of fasting)

The tre was continu eks. During the
bfteat dirtpepiod iodd wetks: pldshpota ahplesterdldP ECh Ml asnmre triglycerides

0, 2 e 12 t o : . .
UEE B i et P CREPA SR LU BE I o pitomrides
e aivki ploestsl astennhoH) tdeomn adfyileid 45 (S4LdmamebkBbrinogen (in
m ce re aut ied,. liver i ght. was_det er.m ne d
o B b kb T B AR BT B S AT 0. e
VeSS Rotts nidrRtdRifelrsiee BvdrStMeiiere peHewick dolyositipe and
Farnms (Werden, the Netherl gndsg. For gr o]gé) 1 %hi h d
éwentiontherupan thetrentigh@pPEn sPE b PRIt Y@t SPh iEEs 1-2) an
%ﬂe&\@ffﬁir@ﬁ&es%éﬁsh@%r%e%éﬁhi na et al (J. Lipid
Res. 1990; 31:859) was suppl emented with chol esterol
(0.5 wrvas fwmdathat:mmémaﬁgcf W) 1% phy ippplingesinehgd significantly

9 £ 0 [ ' cad
SR B ARl S BRSO AR) e hotgd i e
fliveezetiile ek plaspeliével of fibFmgdatnotioar ryrwipsnthetized by the liver,

t reat ment, grou s_prepar.ed t he ity 9
VTR SRR Reblo§ T e Reholf PR i8R %D i
\Mhsleserol] rpgyddirides Ghd free Sltspaddy) pteeomtitsiphifidatnitly decreased in the

cgoipgsterol (0.5 %/ w, final concentration) and sodi um
b aBE Y. 05 9w/ w, final concentration)) The

suppligr@nied 1deRtwdto Xouiftcandly datpeask Vbt fre 2@ df madtOwith 1% PS
freeze -dried as pellets. The ditgt§ W or gr oup 3 Q%(z)ﬁl
éndictdl Mot} (Rlgning amacangferase theraquse eTuivalept g594:! in humans)
SO 4160 SholEaL S1 Wekred hy@ba e QALH 8P thEllis.

powder ed Western-type diet was m xed with 2% agar and
freeze-dried as pellets.

A more extensive description of the materials and methods and results of

Example 2 is provided now.

Materials and Methods

Sphingolipids: The three sphingolipids that represent the most abundant
natural complex sphingolipid classes and the three of the simplest natural
sphingolipids, the sphingoid bases that can be formed by enzymatic breakdown of
complex sphingolipids in the intestine were used. Sphingomyelin (mainly N-
palmitoyl-sphingosine-1-phosphocholine) from egg was obtained from Larodan Fine
Chemicals (Stockholm, Sweden). Yeast-derived (semi)synthetic ceramide III (N-
stearoyl-phytosphingosine), cerebroside (N- stearoyl-phytosphingosine-1-glucose) and
phytosphingosine (PS) were from Cosmoferm BV (Delft, the Netherlands).
Sphinganine and sphingosine were from Avanti Polar Lipids (Albaster, AL).
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The diets were prepared every ei ght weeks, and stored
in the dark at -20 C. Food was given ad |ibitum

w@b@smsosanal ysi s Total chol esterol was measur eRPCT/SLZIYS/000813

the kit Choi R from Roche. Total triglycerides were
measured using the kit Trigly I des GPO- PAP from
Roche. ALAT was neasured by dry chem stry on a

Refl otron (Roche). ResultsResults are displayed in
Tables 1-3. Table 1. Final nean body weight (gram) in
the experinental groups of mice of Exanple 1 at week

Boimhistdrel éxjseHetraotyePabiemae APOHAPLeidam tranggsniovaiieshtVan

t f
(\ﬂum“?x Ql 15?4 t‘?!ﬁ(gﬁﬂé )k(ﬁr}%?\% %ie %%d#‘r‘%%gqg xx{g'g(ﬁﬁ fﬁd @é?ﬂ%h% Western-
quazsahtat Mﬁﬁrmwwltde)n the Nétsheﬂap@) |cnm1atrahg gﬁ%qusoaﬁutter

3;}#‘5?/%%%%%3?”? /? Fvg ﬂ&gﬁ gﬁ tsu(:r‘oa%l ibe/ 31(:1 caseln ITO% corn starch and

St 9% sdlivdedel (311 si/ghiok isoeaeks (Tisy mivetwedre aﬂbﬁkﬂ\fﬂée acc28s 86food and

8’??}??2@;%% H‘Efb%l}-l);lr}gldkg%{f @t%‘gﬂp%g}ezﬁéfﬁ]:qggﬁ Wgelggv\;[n the first experiment

leu%@ DERRY mE¢cOMBreTaNREIRIZEd Qﬁélf ﬂﬁ@@ﬁ Wek@iﬁﬂb Tthadpd (A=6), based
the hi gh cholesterol gr.oup

m Ryneq Faplesdery), thiglycpiddes, aﬁ@ §R¢_y wPighh eﬁu a?%aeéﬂy, the mice were
?@& Eﬁ%ﬂr RPedi:BLRE s FhOHRS Wlﬂ-ﬁﬁt 911 xf&f{tﬁr(ﬁf")@ ew/vh) b pbdPhingosine (PS),

were statistically significant (paranetric
/smome szmlwmrpe £eBboHBLE) cermedm]lhwaph@gomﬁelb@t%en the

er%]aﬁé Qé %g% asfeQQO Brzgﬁﬁg/l%% g(ﬁﬁ \!)\/f&%]‘ktstll%dl agr}]f tio r(]).4% (wiw)

group Were sign ower
tfhreB IWIeghs eﬁlto.‘laaddimlzatlo]g ramdpat (3a6) arpl &w@e]GO 1911 vErddgidesamples were

es n ex a
S E\/aépgl gt. 3% ﬁﬁ ugﬁ/eqblﬁ% %%38}1] é%ss If%nelalé% S}ﬁgsﬁlﬁelden
&mg@ﬂﬁ mﬁlcé (B ﬁlbﬁtlwdﬂd)&ﬁere EarthetWastermoti@eglictfpr 5 weeks, and

%:gggérg%g ag %E@W@S@l&%&é } ]8(: 8}6?3’8’12%? i@f @}el':‘ﬁ/'e Lel gsipe diet for 5

APEUB Edr tAT0UBE &dpp@ahsIRBA wilhoUD % GEWS bSPS N@fRE bBingfsubgcted to
apoE3* Leiden mce), was fed the sane hlgh fat high

crBPIEReBtasionw di et di et suppl enented with 1%
phyt osphi ngosine. In all mce the follow ng paraneters

were determned (after 4 hours of fastin
Plasma parameters: Tail blood samples were collected in" EDTA-coated cups, or in

'_'J

paraoxon-coated capillaries to prevent lipolysis as described in Zambon et al. 1993
(Zambon et al. 1993. J.Lipid Res. 34:1021-1028). Plasma lipid parameters were
determined using commercial kits for total cholesterol (C) Chol R1 from Roche
Diagnostics, Mannheim, Germany), non-esterified free fatty acids (FFA) (NEFA-C;
Wako chemicals, Neuss, Germany), Total triglycerides (T'G) (Triglyceride GPO-
Trinder; Sigma, St. Louis, MO), B-hydroxybutyrate (8-HB; Sigma) and ALAT
(Reflotron GPT; Roche). Serum amyloid A (SAA) was measured by ELISA (Biosource,
Nivelles, Belgium) and fibrinogen by sandwich ELISA, as described in Koopman et al.,
2005 (Koopman et al. 2005. Fibrinol Proteol 11:19). For lipoproteins fractionation,
groupwise-pooled plasma was size-fractionated by fast protein liquid chromatography
(FPLC) on a Superose 6 column (Akta; Amersham Pharmacia Biotech, Uppsala,

Sweden). Fractions were assayed for total C and TG as described.
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after a diet period of 4 weeks: plasma total
chol esterol (PTC), plasma triglycerides (PTG, plasm

wo ewe/0f®mbty aci ds (PFFA), liver total chol est ePGI/NL2005/000813

(LTO), liver triglycerides (LTG, liver cholesteryl

esters (LCE), serumanyloid A,{SAA) (nmg/m),

fibrinogen (in ng/m), body wé ght (in g), liver

weight (in g), heart weight (in g), ALAT (in UL). The
results showed marked differences in liver structure,

chem cal conposition and function between the control

Ee;mm: %ﬂLﬂF@ptade!atbwsmhegaammf epetic FLEI-EG prodyctionnde novo apoB

ed d f
?eﬁ’éet 1°r?1 o= bi‘?gt ?%S{%hog @6 phy%osp nlg{)oglfa%e&}ﬁel\%gted%ﬂg Mice
ﬁé@rurfaleﬁlﬁ@tllz@d Wﬂmtﬂa&q&iﬂﬁemﬁnﬁénndﬁzcdwl igi. ,dand, ipfead i.v. with 0.1

e T NI A

S Rivb AFQB lBynthasis| After 30 was, thoaniase decemedladﬁnhtdneWBﬂ?)SQ
i nproved

er f t t I
o3 EVgrDaL BTN Belkedngy pretrad By ik Sty e pregent
%lskerﬁic%oiyswtdemﬂe&&&aé adpatic VIBLIPG BSalgs-Setala & ale1992.
l evel s were si %nl ficant lH%\ dec}(%ﬂased by treatnent

Lipi. Joere siti Q0n1 8895 1980i21) dileqd sam rgpmyad 0, 15, 30, 60, and 90 min
%&Mﬁgﬁ%ﬁ%?ﬁ EhiedtRS, Jfﬁtatﬁgsrﬁg TGVc%h@JHtré%iorﬁ%rb Retermined. After

umans) was al so 'si gni fi cant ower e t r eat ment
m) tin e RBimnalstwrre dherificed amdr%ooémwﬂ\a@e@ 8% eptrprorhyppl bleeding
OH tfe\y-ﬂlﬁts and methods and results of Exanple 2
°§ B Wow. Materials and Met hods Sphingol i pi ds:
The three sphingolipids that represent t he nost

Tt oo o T pf SUREie PPN LRl il 88 8RBl M oproteine

sPplaBaQie deases gii@éntﬁﬂﬁahﬁnﬁrﬁgﬁﬂoﬂ)ﬁs dogeyivetl g J ong et al., 1996

br eakggé\g 9 855 pl}?r(t)%pw ﬁ{‘;b%ﬁhl n%g)ﬂﬁfé il F}grbﬁﬁrb&? rﬁrgfc’em content of the

YR INGeSiRew 45 AResRRRA M TIne) s e (@g@rmzq hbai.EBiol.Chem.
from Larodan Fi ne Chem cals (Stockhol m

¥a%265-8ep)i oed T0sam jalihweredtemainpdas fin’rC“("Ré @é%ﬁfeowosphohplds
{M FR8 QPBI@%@? l%‘e)re dgt%i‘ﬁpr{e‘asds‘ii@g §&Mhdard commercial kits (Wako

ear oy t osphi ngosi ne- 1- gl ucose) and

@aymwmhmfegp@su@ﬁem(@s )- Ther’tS-ppdhraserio MR By ap maapured after
Ne
F%lgﬁﬁ“ﬁt e%lpl%ngﬁ% Pf %%) xggﬁ”é&ﬁbg é@&?lgl 5‘@%%@%% fﬁe%re?e (Li et al. 1996

dllﬁpﬁlRésleﬁézmﬁlgﬁ;l&etfzemaezlA% EipehmeBlcmhamég@nlitM 77-88).
mce (Van Virjmen et al. 1994. J.din.I|nvest
93:1403-1410.) (6 nonths old) were fed a Wsterntype

In vivo clearance of VLDL-like TG-rich particles: To determine whether 1% PS

accelerates the clearance of TG-rich lipoproteins from plasma, we used radiolabeled
emulsion particles as a tool. VLDL-like emulsion particles containing 200 pCi of
[¥H]triolein and 20 pCi of [“4C]cholesteryl oleate were prepared and characterized as
described in Rensen et al. 1997 (Rensen et al., 1997. J.Lipid Res. 38:1070-1084). Fed
mice were anaesthetized as described above and laparotomy was performed. Emulsion
particles were injected into the vena cava inferior at a dose of 300 ug TG per mouse.
At 2, 5, 10, 20, and 30 min, blood samples (50 uL) were taken from the vena cava
inferior and liver samples were tied off, excised, and weighed. *H and C-activities

were counted in 10 pl of serum, and corrected for total serum volume (ml) calculated
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di et (Hope Farnms, Werden, the Netherlands) containing
15% cocoa butter, 0.25%cholesterol, 1% corn oil,

wWaAe0sMsaTr ose, 20% aci d casein, 10% corn st arP¢I/ANnzh05/000813

5.95%cellulose (all ww for 5 weeks. The mce were
all oned free access to food ang water. Body wei ght and
food intake were nonitored weeKly. In the first
experinment (Figure 2), the mice were randoni zed after

EE 838786 W%S&f‘waﬁh@ (&) ( r%l-b@%l (ﬁtp@&) A@@% %Quﬁ@ i RS Bver and blood

ol esterol triglyceri and we
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eased, t W) for 3 weeks and finally to
}gnfﬁv@al?c}rggg(vé% random zation, and at 3, 6,

and 9 weeks, tail vein bIood sanples mere obt ai ned

3Ll BI R e B SO BB g it o
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%b‘]?a%& e HE&fiilb\é/uﬁo!;} Choth K ¥idhn@BaRBi (QRfnzonf8/MEnd Sacchi,N.

j ected to experi nent ation. Plasna par anet er s: Tai_l

aeabdénsadaﬁwcé@nuéﬁ& 1é@|1ﬁ®chYe@ﬁeuqﬁRé@srﬁee%péamé@ Seienffic, Berlin,
é;kggq;%lﬁxgpgﬁ %ﬁ&ngé’m&@aé {oémﬂxﬁeﬁ atceoxairﬁg\/@rmoia@&tldtmﬁkgét al., 2001.

on et al. 3 (Zanbon et

JlipiddRée 42: 434301 Ofepl- Im%quarﬁlta%YmPCRpiHquo@raénéﬁ%ﬁ Qenome Res.

\ﬁ%ﬁ%ég%%g? (rﬁgg }ieé?oré%d I’ﬁgﬁ%omgﬁ%ﬁl ]%11&}15‘%%% Z ’é’ddaéea&uence detector.

Vahnheiware Gotaimstyromdonteste (Pdisled TKpend duorpgamic gsobes, labelled

FEA E C. Wk ] |
(O o SUET S bRy Syl v,
Stere ke Dy E@bgexﬁe@&iﬂiﬁﬁ bBélqu&ﬁ)ePﬁbreh'iBantﬁngMQ u@éﬂjwere
ALAT (Reflotraon GPT;

S | SAA
Al I e L R o
fitjHoBOASR. DS ANCickesEhl S62-586, BlAREILAGL 00OTETAChem.

Y A&l oopman et al. 2005. Fi brinol Proteol
2Y 9:5@?0 Sﬁa’i‘) F@@py@@fa@p dats warersubpeauesty standardized for hypoxanthine

9— |qU| Jo%g%l%mag\@&ﬁm@%kmfewaeat ed by fast

r ot romat ogr ap FPLC) on Super ose 6
col urm (Akta; Amersham Phar rraC| a Biotech, Uppsal a,

?\geér ;:Ld éeFrﬁépafV%F 3 Wﬁi&s pr 0 g tl?%ag%e%r\ﬁ ce?etfw P-%Gcoqlstaining or

lepiabl WeMebh-t3ie diétdﬁtlﬁtvue@hs waee ]mmmgeamea is @hoaghlatmbuffered saline
2§g§¥b§}fﬁ 12@?/@@ AR gamRkeaE gv%tlee {aﬁgen%o measure protein content by

Lowry’s assay. Lipid content was determined by extraction of lipids using the Bligh
and Dyer method ( Bligh and Dyer. 1959. Can.J.Biochem.Physiol 37:911-917),

followed by lipid separation using high performance thin layer chromatography
(HPTLC) on silica gel plates as described ( Havekes et al. 1987. Biochem.d. 247:739-
746) and analysis by TINA2.09 software (41) (Raytest Isotopen MePgerite,
Straubenhardt, Germany).

Liver histology: Livers from 4 h-fasted mice fed 1% PS or control Western-type diet for
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wer e anaesthetized with vetranquil/fentanyl/ m dazol am
i.p., and injected i.v. with 0.1 m PBS containing 100

worghoe/0smn7 35S-1 abel (tm (1 CN Bi onmedi cal s, |rvi PET/NCA)5/000813

to nmeasure the de nouo apoB synthesis. After 30 mn,
the animals received a Triton 339 injection
(Tyl oxapol, Sigma; 500 ng/ kg é dy weight in 100 m
saline) to prevent system c |ipolysis of

- i - ( | - t . .
1565 JEE FLRROERA Lor0fk R B0 Sa g A b fiver sections
werestdinadrwish hematdgylig®hlagine-safiaon (RS fon moepholegiead pnalysis.
WR1339 injection and plasma TG concentrations were
determ ned. After 90 mn, the animals were sacrificed
sngishic Mtheid sne-MWhitodyed-tést wastused ov Betbahinel dffeliengesfinrresponses

i sal atjon of VLDL. VL i tion: VLDL particl
{388 SHONn e B B RV PP LR F1S5BP ap gEhof freatmont
PFARSEETIRY crékefish thyr Gmdeatt wistsebaicert 05, Alpddtaaie phsented as

described in Jo et al., 199 Jong. et 996, .
YA TR B S T Hﬂrf%rélsg glgwgsﬁ%sl 1 QS Chicago, T1).
content of the VLDL fraction was determ ned by Lowy's
assay (Lowry et al., 1951. J.Biol.Chem 193:265-275), .

! and total C were determ ned as descri bed above.

5@8?95&%{3{# gig,gae@%lagﬁa @F{ﬁtki??ﬁ@ ehL A PORFSLERLANE AL

I'ng" st commercial kits (Wako Chem cal s, Neuss,
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af t el i | i ' | '
B0 3, BEURShAYRPRIERLAL AL 00 Ly SROPHAR phaoni anancle
3phiE AR (sibkt phytosiingdsine] S9Eng®iins AinthsBhimyghymeAetnaplex:

1254: 77-88) ., .1 n vivo cl.earance,qf , VLD - L TGLE s
sapeids U0 e dbatia find BN 0 boe et Mol lipigs in the
aieg alblaﬁgwil’i&bfjntﬁﬁefﬂ dthplhép® ﬁraleSI‘(B Svelsrseon (fllmerﬁ). Aten disedf 0.2%
radi ol abel ed enul sj on particles.as a tool. VLDL-]i .
SRR D et e e e e sdserarerd SPsiayipiass by £:40% (gure
8Nh20497Bbladha [(l46d 66bRsH Ty motEBf SHHRERIRY, PRSMoeshingosine,

and characterized as described in _Rensen et al. 133@7 . .
cramidnasd spitineqoyeiin. Theidsrigarees T aragarpguty i for athgphingolipids
o gﬁtw s%ﬂ%ﬁﬁi%}hbéﬁp%ﬁﬁls desehd mo.@‘%%?uﬁ"@). No differences in

["aparotofmy was pertorned. Enmulsion particles were

fondentake oriody weizhy areae chapavadrthepughouhtheexgegmenpt irpmice fed

gghn% %]9 el%l% BIRHn‘i ed’%‘l) c trcﬁ ’arx{}lgalg ﬁ?a%tﬁ%g sﬁ&x@%ﬁemﬁk qy, the

were taken fr e vena cava I nferior
aimap b étvepihirsgiipldes theespbirtgotbask$, hasr the eune potdni\eiagldel(z lowering

3 z%nd t%4.(;— activi t%les ﬁe.re cougt ed in 10 mM of serum

SHect s tPe cogPiedsPPHtsg e defivPt¥fune (M) cal cul at edas

0. 24706 sﬁud%;loldﬁ rﬂ\i&jhghisn{sg?jndﬁgiﬂl@hg tht Cadnd TE&UpKr@ding, Afd gdrformed
takjng the | ast liver an .0od sanmple, t r | hder.
shudifiany mipe o phea F§te§bFYé’8ﬁ}etﬁYlﬁla°m}Pg‘°%Q’% (BT fve week.

oG Mingolipid was chosen for all subsequent studies because this sphingolipid is

one of the simplest in the sphingolipid class; it is the central structural element of
ubiquitous sphingolipids of plants and yeasts that are part of our diet; and this lipid
may be formed in situ in the intestine by enzymatic degradation of complex
sphingolipids. No effects on body weight or food intake were ever observed (data not
shown). As can be seen in Table 4, mice on a 1% PS diet showed, as expected, a strong -
and significant decrease in plasma C and TG (both p<0.01). Plasma FFA levels were
strongly and significantly decreased as well, while plasma B-hydroxybutyrate (a liver-
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perirenal and intestinal white adi pose tissues were
harvested. Lipids were extracted overnight at 60Q0C in

woeO@et989T Sol vabl e(tm), and radi oactivity wasPCDND2®8000813

as described in Rensen et al., 1997 (supra). RNA

i solation and RT-PCR Livers from4 h-fasted mce fed

1% PS-containing diet or contr Western-type diet for

5 weeks were renoved i medi ately after sacrifice,

Blitphegbidhd fodyPlufh for Wb ﬁﬁgaxﬁﬁa{q‘afb[@l)emdsﬂlal pddMatroupwise
rogen was |so ated as describ

@hnemse@hsd@temmhe Swoptvitein Crofiles piidiese mlceaﬁbe Qa@mmelwpmﬁles

ARou i, B8 R REHEs s o Hidlogllpdtfs b VDL pna tpLd.0L

Sysotibes mMDbehﬁlestmﬂ dat voir dhiange ﬂi‘JgBtecﬁbs et al
(Bloks et al., 2001. J.Lipid Res. 42:41-50). Real -tine
quantitative PCR (Heid et al., 1996. Cenone Res.
6GaH364994.) was performed using an Applied Bi osystems

7700 S det d
Phasmeg g%é%{] Cgrgllg ﬁ%%a%b%i%ﬁﬁgélﬁ% d 181&%&183 bggxbtggl Wiktern- type diet
g@geﬂ% Bg. cﬂhﬁa’ihlﬁgwm)ﬁ)‘ffybél Qfe¢$(§‘r€5 ﬂeél@ FAM , and

Eur ogent ec (Ser ai ng, Bel giu rimers a d obes used 0
wer e descri bed earlier (Pos{}3 etﬁal , 200?[1/ ¢ PS s
Arterioscler. Thronb. Vasc. Biol . 24: 768-774. He | boer

et Bafly weiabb(2)J. Li pi d Res. 4122.882.688: Bar%’%sé al ., s
2004. J.Biol. Chem 279:8930-8937). All expression

dat g eefe }ﬁlqgsequently stangdgadiozed for hygmoxamighi ne
guani ne phosphori bosyl transferase (HPRT) nRNA | evels

Li ver .| els; Liver s s taken f M4 s

Xw &ﬁﬁ%ﬁg’ﬂ/ Fovy, PS—con?gpnﬁn or coé{?ol141 o7
V\éstern type diet for 5 weeks were honbgeni zed in
phdsighatedd(ifreeld)l sal i ne (PBSYE (3D% wet Wt ¥813P*and
sanpl es were taken to nmeasure protein content by

Loyt BpGSRAM. (m|ﬂ'1 dﬂ cont enj gpas). giet er m nege Ly, 14%* -36
extractlon of |p| s using the Bligh and Dyer met hod (

and Can. J PhyS|
81 ﬂ“@‘i’]?)‘ r?tﬁl( ) by | ,8%95502%%; ation Lli,l%:hqggghl gh &%
QY@ Yex

| égsgg%gfl‘hea Fat%él S’as dggg%ﬁ%@%&%&%ekgﬁg% (Vg Cgﬂtml ?S not
BngmflmtJ 247:739- 746) and anal ysis by TI NA2. 09
software (41) (Raytest |sotopen Mebgerate,
Straubenhardt, Germany). Liver histology: Livers from
éP}hytfoaﬁhhﬂgdshne ihekatés Repatic MRELAG w:sdacnony pe di et

for5s f 110% o d .
or of B TR b o el dR R a8 ef Bfce using the

ML OXRIL 339 pbiled] At Sehdurdny §lkkbh Tihaccuntydiidog ahcute

anal ysi s
expelxment In these experiments, mice fed 1% PS-containing diet showed a faster

22

58

increase of plasma TG levels than the mice fed the control Western-type diet. The
VLDL-TG production rate, as determined from the slope of the curves, was increased
by 20% (p<0.05) in mice fed PS compared to control mice (Table 5). Analysis of the
composition of the VLDL particles (isolated by ultracentrifugation) revealed that the
TG content as well as the phospholipid content was increased by 66% and 17%,
respectively (p<0.05) in VLDL particles derived from PS-fed mice (Table 5). Total C
was, in contrast, decreased by 51% in the VLDL particles from the PS-fed mice
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Statistics: The Mann-Wiitney U-test was used to
determ ne differences in responses during the

WO o605 i on period between the control groupP@ndL2G08000813

ot her treatnent groups. The criterion for significance
was set at p<0.05. Al data arg presented as nean SD.
Statistical anal yses were per14 rmed using SPSS11.0
(SPSS Chi cago, | L). Resul ts Sphingol i pids | ower

g) ng? 15, S Céo t }%ﬁ?’; E!Jﬁog g?&l FtE 6 ng@fy QMEhdsteVBIDL particles

ment to ev fect of sphingolipids on
&ldamirdlﬁ‘erdrwwa'@ mwefe@ PBreopiEng Ideatd@ld cnn@rel mice {$abje 5). The

h d th
é?’l{?telggjélﬁ tgxggl ﬂeenum ?oﬁé&%ggrt | o ﬁlﬁle(lﬁi'em Sot affected,

BotRMag Xhe VED&npaielclleb bqntapfﬁesngenmal mq:reém i BS dnadesd wice.
At 0.1% of those sphingolipids in the diet no
significant effect on plasma C and TG was seen (figure
Fhblés a dose of O. 2%(vv/vv) all tested sphingolipids

significantly vel 20 4 L
oS L AR e e S B pggion o
Y PRI RERSI HiRe fd@fﬁbh&‘épbm %9 O5-dRiaiaRigdiWestermaiybe diet for 5 weeks

qnh| nﬁnm/pl Ln Th e r~|ar~r ease | n Tf‘ WaS Ahaoat  A004 'an

uuuut =70 1T Ul

al | sphi ngol i pi ds at di et&myroéphl ngol i BPdPS %A
concentrations of 0 2% and 0. 4% (figure 5By —No

b ekBRGeEsi N food intake or body vei ght Wer e
observed throughout the experinent in mce fed

spipma pieddsicompar ed to control animls (data not
shown). Remarkably, the $@dot84d sphingdidHPas, the 20

§l|bIHP1n ) bases, have the sane potent C and TG

wB L ehhegte as their conpl ex sphingolipid
alie%rl \?Ierltlves To st udy thelzfchanisms undedy?-A4g the @S

dnt) P/ el i ng, we performed studies in nice fed the

Western- t pe diet_ wth or without 1% (ww) PS for five
Mé?( pantif %C%WSH@‘B! i pid was chosen for all subsequent

horaiicao

becatse—thts b[JIII llgUI i |JI d—sonmeof the
ﬁ?n CZ‘QI(esfeﬁO]t he sphi ngol ispigh.chags; it f1pddbeigentralsy
Stftﬁluyﬁﬂgr\HiDEIp%tsﬁi) of ubi'quitous sphingolipids of
ants and yeasts that are part of our diet; and this

I riglecerisdgs be formed in sig +12t3l=:)e i nt %%tg:gr;ﬁliy*** +66
np No

Qgﬁﬁm%lﬁﬁﬁg,&&gﬁbl on of co ex sphi ngol i pi ds.
fects on body weight or food intake were ever

diwephdipid dat t sh b bl e 4,
@&%ﬂﬁ%éﬂg E’ér;ﬁ{ ef gmﬁéﬁg?ﬁgxpgcfgﬁﬁ IPI iflon;3 ar;r 7

ani cant ecrease in plasm C and TG (hmh p<Q. 01)

Pilis veeré Fasté boweiraishb aed stededvjthdrtilabehmnd Teden YWR1339. Timed
ased as _we t €1 (VDL
R AR s A S AR R R TR £ Feh D
([@abloes 4)ml) Riaassviatpd bl editrgceminfuigation, and TG, total cholesterol
phospholipid and protein content were determined. Values represent means = SD for

10 mice per group. *p<0.05, ***p<0.001, n.s. not significant.

Phytosphingosine increases liver-mediated clearance of plasma C but not

plasma TG
Plasma C and TG levels are are not only determined by their production rates,

but also by clearance, i.e. by their uptake and/or lipolysis. VLDL-like particles
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was used to determine lipoprotein profiles of these
m ce. The |ipoprotein profiles showed that the

waoleamcwnsse’ in C and TG was confined to the VLDLPEINL2005/000813

| DL/ LDL fractions, while HDL chol esterol did not
change (Figure 6). Table 4 Pla paraneters in 4
h-fasted APCE*3Lei den mce fe control Western-type
diet or a 1% PS-containing Western-type diet for 5

%@%%1@ IWI‘I]B.IIOIAI@ rﬁhﬁ@gﬁgﬁétéﬁﬁl &Q&te(giuc%%la%e erxﬁm%%y Been shown

. Li'ver wel 12 1.05
T@naml@ﬂwl resitabpbcr be( g m§ TG4ich h}lopzoiemls (Rznaen*et 271997, supra;

geélgé%/ 31{3% T grﬁ[%)l ngsmlq‘%x/\ 2%’7%%58_97 S%gl)lqu% Lbsgd %%ditggrgﬁa_estge effects of
l2- 199 iSecoybaihizrgdl estermipipe Hiet®ndlasa 2bathnt®. PHagBlenated the

,pil%glgasf}%g]%\gge S%Iﬁ‘it(ﬂ%raoi]e%!:eg%olgf&quv 5:?50 g Y5’ gfféi@ 9 min for PS-treated
Ry toosph bTigD St dpeciivndy; ga0®s; Ramad a). \lLlenhEndadumialbet C from the

SR GoR ORISR e TG 1o vl R GhEAEbeles R lsate (+60% at

@mnme @su 06 nglgnhasnﬁ ATiGoagk uml@bb@abﬂt@eﬂnn al@ufaﬁme of BH]TG was
hese experl | rents, i

p@t é’éfﬁ‘ftaﬁl ﬁﬁ/*rf’g%ﬂ} s rileap f%?ﬁeﬁrea‘fﬁé Wéa@@tr@ it Higgire 60), the
E@h@}/ﬁ ik Babnd Beert 46 nligdhddh® lﬁﬁmfrt@J in}R8bE Wi 113{<H'§ased

I et VLDL- TG production rate, as determ ned from

tsmnﬁtmtbf infPY-fed roiee (Bigura/gly). Necfisaisarerppbseavsd e thepmytake of
’&%th%ﬁsze%gl (ﬁﬁ t%%ifﬁ%g‘f‘é &e?'w%ﬁ;}g&ﬁgct{ﬂ_%ﬁo% Jﬁ‘ﬁu@ p@'lpheral muscle

SIS 0 € composition o article
(anslcﬂchpceael tisyued (tamcenshowo)y dhken )oge’dxeeaithectewlm oftths ek@eriment

co t as we e spholipid c nte
iR Rty et T Prhar sopaet Supft il 1683 |
VLDL particles derived fromPS-fed n1ce (Table 5)
t al n gcontrast, decreased @6Jn t he VLDL
Sortiy BRI A IS bt nous
tot al repRBcRkpRYSHH 6fisdvaie gbhedieNd Mu&iéﬁt(mﬁﬁlbliﬁfdsﬁr{b@ﬁ PCR on
particles did not differ between njce

Brser shple ohd hofpsted ange eiype the 1% cSeCC(ITF%‘E?F%g o) the-ppgtrol Western-
Q?ﬁ@dief‘ @Br%@ektsh'ﬂle TR A WYRRI of ggnéél—l%lp@({ id PA% synthesis and

secreted éy liver is not affected, but that the
eDietipa (e Jésfaéomtamdl dget2)averp increased. A, ﬁlgwg accl and aco

tt&ﬁ?stéﬁgtlgﬁ $vels were unaltered. Furthermore, mRNA levels of C homeostasis
genes, like Idlr, srebp2 and hmgcoAred, were also increased. In strong contrast, the
two genes involved in bile salt formation studied were decreased (cyp 70 and lxrf),
while fxr expression was increased. ppara, ppary and abcal expression was not
changed (Table 6). Overall, these changes suggest increased hepatic lipid and C
synthesis and decreased bile formation. This indicates a shift in hepatic TG and C

homeostasis compared to the control situation.



Table 5 Production rates of VLDL-TG and VLDL-apoB, and
VLDL particle conposition, of APOE*3Leiden mce fed
W@ ovb08489Dr 1% PS-cont ai ni ng Western- type di epCT/AEL205/000813
weeks Control 1% PS %O Production rates VLDL-TG
production rate 3.01 0.44 3.6 0.52* +20 (nmmol Td h)
apoB production rate 12.80 2. 13.47 2.45 n.s.
(xIO4 dpmimi/h) VLDL particle conmposition Tot al
chghigsterol 24.39 3.73 11.94 2.16*** -51 (mmol/ ng
VLDL protein) Triglycerides 22.28 2.37 36.93 7.17***
HeatwmeR Naexyrasiopretedd @mprppbzadie HPR'D € APOEBIgien mice feda  *

LoRt 106 P TR ?IW = i& 3 f T-
5\?@%718}1%%%%:1‘?7? nj ec%l{ d \(/a\néqeﬁlr?g%q%abe% 55%183&1‘},&%%%&%{1&%37 R
WRIB39. Tined bl ood sanples were taken to determ ne

trHa rHde (T —=eyelrs— At h B (d<t 0669/ a)
v{ﬁgwi‘%%frat ed by quOP%a,fé’ientri fuqati%}rﬁ?sand TG tot a(Fh‘(’{nge
ahipideisdescatasiphosphol i pi d and protein content were

GreRRic *p<0. 05, *49B&d 601, n.s. = 8% ficant .

Ryt osphi ngosi ne ijpgrepges |iver-gpdi ggeg cl earance of
pl asma Cbut not plasma TG Plasma C and TG | evel s are

@cel not only deteldfP by their HHHEE on rat ests.

mttp 100+4 % 167 £ 5 %** 1
dgatl 100+ 25 % 112+ 27 % n.s.
dgat2 100+ 17% 185 + 23 %* 1
aco 100+ 12 % 56 £ 9 % n.s.
ldlr 100+ 7% 209 + 14 %** )
apob 100+ 15 % 1056+ 25% n.s.
Cholesterol homeostasis

srebp2 1009 % 317 + 33 %* T
ppara 1001 % 125+10% n.s.
ppary 100+ 7 % 119+ 10% n.s.
Ixra 100+4 % 162 £ 13 %* 1
1xrB 100 + 18 % 16 + 8 %* )
fxr 100+ 15 % 164 + 58 %* )
hmgcoAred 100+ 7 % 444 £ 71 %** )
cypTa 100+ 10 % 7+ 2 %* !
abcal 100+ 12 % 79+ 6 % n.s.

Values represent means + SD of 5 mice per group. *p<0.05, **p<0.01 vs

controls. n.s., not significant; 1, (upregulated); |, (downregulated).

Phytosphingosine protects livers from steatosis
Increased remnant uptake and increased mRNA expression of genes involved
in FA/TG synthesis suggested that intrahepatic TG and C levels are increased in our

setting. However, at autopsy of these mice, it was noted that the livers of the mice fed
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but al so by clearance, i.e. by their uptake and/or
l'ipolysis. VLDL-like particlescontaining [3H/triolein

w@r@6f0i98€] chol esteryl ol eate, which have previ BUBENY2005/000813

been shown to mimc the netabolic behaviour of TGrich
| i poproteins (Rensen et al., 97, supra; Rensen et

al. 2000. J.Biol.Chem 275:8564-8571) were used to
deternine the effects of a 1% PS-contai ni ng

eP 8ol ety Bk PLorbern By TR RA AR Ep) o0 PEOTLA, ik sed
abpetnde, Woheréds €. 18rers of tﬁ@ boxfﬁﬁaltmmafee]ctheyv es(gmt-imgp diet without

nm ce, respectivel

Pomstmifecs g PHERBF I s Hb rassiestig £ H0ERR bad o
de@%a%@@ Repdtiovasid lé@ﬁb@hf—‘a@cfon[ﬂﬂéﬂ thohesl erigd. Mlbl@ﬁtce)lcal
(+60% at 20 _m n; p<O0.05; H

Al t ho
q_}qagug@tp@h@{%ﬂPssséqumﬂgcqegé(}ng ! e(ﬂ ET%HT (g g%ccintrols, PS-fed mice

@ ﬁ&d(ﬁlle‘h vedudley fh tHE 1@y 3e]I§| (E‘lgcu@é 2P3‘Her16;@t'£dt’ R&fed mice
con m ce; Figure 6C), the F%Tcgg pt ake Table 7).
Weighed signifpantn lesnd-229, rrF(PrOé)rfthéfl Pect thofP e (Table

fé c% ?rgls Sr efd! ﬁﬁpglréis LPpEFad ﬁﬁlcemoﬁﬁmﬁgd UE TCa)6%;N:0.05)
Wwer e O serve

on t e upt ake of .
{hbdGoatiol asdee F}akt}mkrealteehm ({I@}q]stp@z]cf@pqrg agre decreased by 61%

GitsBeee rie Hhac E T B BB Bl St her . the

results of this experinent indicate an increase in

VLDL particle remant .uptake.in | patic
Rbxposniingesieforvers H‘%%P%égfé‘a“f“ %(f k's%a%%]ﬁ eﬂsgjss Hepati c

expr eE%RbFQﬂ"c SeatoBeas aftergmeslamﬂ ligerenhflaTeud téorg We determined
usi n

PCR on liver sa s of 4 h-f
phiempoh BT Bt AP AP BRER & S5 %?gev@i‘?‘?e‘ﬁifé}]%@’%a@ l¥Fdased by
E%/O é< F@fé@@h‘é hemed ®<Of05g@ét@§asel’iﬂd)é%ia£bflthe acute phase
+ synt eS|s and secretion_(srebp fas,

0,

dgaks) Sia reasi faend i B fedamiss, Fipgipogen J&Y&’is YRR 1 B 42%
r r| wnhernore, nRNA

ﬁ ?%agﬁg%ggg%égﬁgkggﬁgg&ﬁﬁﬁﬁgaﬁglr) srebp2 and
hngckoed, were al so increased. In strong contrast,
the two genes involved in bile salt formation studi ed
wer e decreased (cyp7a and Ixrb), while fxr expression
was i ncreased ppara, ppar g and abcal expression was
not changed (Table 6). Overall, these changes suggest
i ncreased hepatic |ipid and C synthesis and decreased
bile formation. This indicates a shift in hepatic TG
and C honeostasis conpared to the contro
situation. Table 6 Hepatic nmRNA expression |evels
(normalized to HPRT) of APOE*3Leiden mice fed a
control or a 1% PS-contai ning Western-type diet for 5

weeks, as determ ned by RTPCR nRNA of Control 1% PS
Change




Li pi d homeostasi s3 srebp Ic 100 7% 194 3 %* T fas

100 6% 237 33 % t accl 100 6 %138 29 %n.s. nttp
wQa0@6/089896 167 5 9% * t dgatl 100 25 % 112 27P@F/NL3005/000813

dgat2 100 17% 185 23 % r aco 100 12 %56 9 %n.s.

ldlr 100 7% 209 14 9%* T apob 100 15 % 105 25 %

n.s. Chol esterol honeost asi s4§rebp 2 100 9 %317 33

% T ppar a 100 1% 125 10 %n.s. ppary 100 7% 119

10 % n.s. Ixra 100 4 %162 13 % T Ixrb 100 18 % 16

8 W fxr 100 15 % 164 58 % T hngcoAred 100 7% 444
Tabh1&%* T cyp7a 100 10 %7 2 % | abcal 100 12 % 79

Lg*fe;{od?yuf bﬁégll%gfs Iy gsslggtl ngrgaiil?rgf[r)lacr)fiers dm:e(fﬁ}lff&f in 4 h- fasted
AP O I oSt mice aftdprRgitleat @hkiol dr a 1¢dPSworeigitliag ¥tbstern-type diet

Phyt osphi ngosi ne protects livers from steatosis
fomrweelsfed r emrmant upt ake and increased mRNA expression

of —genes Tnvol ved in FA T(; tgesn s suggmeshad t hat %A
i nt rahepatl ¢ TG and C | evel °¥lg i ncr easecfsl n our ’

setting—However;—at autopsy of these mce, 1t was
Inverepremgtershe |ivers of the nmice fedthe 1%

—PS- cont ai-ningWestern—type—diet—were—of norma

TaiRel Weigha(glar k- r ed appear arlc = @H&r eas th]e0$ih\9é?8s -22
the control mce fed the Western-type di et wthout PS

T‘ﬁél@‘c@:ﬂe@r@g%gﬂfﬁttﬂﬁﬂ | owi stB4(6dgR28 1). THI.28 #AcH4dht es -56
hat PS fed m ce had a decreased hepatic |ipid content

?ﬁee%ﬂ@l@é‘{ef?&l hOmEORbERh) M cezgM@raascopi cab 95 0.78* 11
Cholesteryl ester (ng/mg protein) 13.44 £ 0.79 5.20 £ 0.79%* -61
Plasma inflammation markers

ALAT (U7) 189 + 49 41 + 21%* 79
SAA (mg/ml) 112+ 3.6 3.0 0.3* 74
Fibrinogen (mg/ml) 1.6+0.5 2.3+ 0.7%* +42

Values represent means * SD of 6 mice per group. *p<0.05, *¥p<0.01 vs controls.



exam nation of HPS-staining sections showed that,
conpared to controls, PS-fed mce had |ess
wo pgenisgst | ed vacuoles in the liver cells (Fi geeENR005/000813
The livers of PS-fed mice weighed significantly |ess
(-22% p<0.05) than those of the control mce (Table
7). Lipid analysis reveal ed t4fat livers of PS-fed nice
contai ned |l ess TG (-56% p<0.05) than control mce.
Furthernore, |iver chol esteryl esters were decreased
by 61% (p<0.05) as was Free C by 11% (p<0.05) in
PS-fed m ce. Phytosphi ngosi B&ailgwer s pl asma
i nflammat ory nmarkers Hepatic steatosis is often
associated with liver inflammtion. W detern ned
pl as A &al rmhilly damage.
1ALATE%‘e%k E&aﬁﬁg gglg?%gglegf(}%géﬁ %9%(p<0 o% upon PS
feeding. A 74% (p<0.05) decrease in levels of the
acute phase marker SAA was found in PS-fed m ce.
Fi bri nogen | evels were increased by 42% (p<0.05) in
PS-treated mce conpared @kontrols (Table 7)Table 7
Liver lipid paranmeters and plasma inflanmati on markers
determned in 4 h- fasted|APOE*3Lei den mi.ce after
edi _L ¥f_11 ai ni ng ‘Western- type
Eﬁbt K%¥ﬁ5 C%% ol qgﬂﬁ Li ver paranmeters
Li ver weight (g) 1.34 0.12 1.05 0.08** -22
Triglycerides (ng/q% eln) 34.62 2.23 15.28
3.84** -56 Free cho éste (mg/ mg protein) 7.81 0.51
6.95 0.78* -11 Cholesteryl ester (ng/ng protein)
13.44 0.79 5.20 0.79** -61 Plasna inflamation
Yheuest s ALAT (U/1) 189 49 41 21** -79 SAA (ng/m)
2}sﬁgor36@1(@)}9 RH. 3* -74 Fibri nogen (my/mM) 1.6 0.5
. +42 Val ues represent ns D(%byg m ce per
@m@g@pha&@u]@@onatepﬁwsgliatesp@aﬂ ‘?n(?it%o 'of a
1391%1&6%1 Dawbn %M&%l g@mémd fareadiRyl(dr)ami®blacid;

Ro is I—I or unsaturated or saturated (81 Cso) alkyl chain;

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

Quis a primary amine group (-NHz), secondary amine group (-NH-) or an amide group
(-NH-CO-); and

tis 0 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 hepatic
steatosis and liver damage directly resulting therefrom.

2. Use of sphingolipid with the general formula (II)

OH
|
HO———CHz——(l)H—CH——Z ay
NH,

wherein
7 is Rs or CH(OH)-Rs, and
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wherein Z is R3or -CH(OH)-R3; A is sul phate,

sul phonat e, phosphate, phosphonate or -C(OO; R is
waol2o0epsisoxyl , al ditol, glycosyl, an al cohol, QE1TZNL2005/000813

al kyl or amno acid; R2 is H or unsaturated or

saturated (G -C30) alkyl chain; R3 is unsaturated or

saturated (G -C30) alkyl chai4® Q is a primry am ne

group (-NH2), secondary am ne group (-NH) or an am de

r.oup nd t g , cat
Fdes P atiyergrd 4t %&F%éé@& Crofg ik p FRUSPE, o dbrivative or o
phBehe@hutichy a&d@ﬁtd’bﬂi’%ﬂ%@kﬁ’oﬁ Of a rTEdI canent for the

prevention and/ or treatnen atl c st

fq>r] t\hérmw}fa%}:@rqufrae@@ﬁyalinég olr prte %?técfl} Al &'eﬂsme%@gf hepatic
b9 Qﬁd Hlv& dana&get d}@ecaﬁ @@JL@(lmé fierefrom( 1 1) OH NH2

ereln R3 g}ndB 3 fﬂ; an unsat ur at ed
Sor séi&qméﬁé]@ngéapl@(ﬁhﬁﬁel%‘?m% ripulg (IR orecursor, a

derivative or a pharnmaceutically acceptable salt

thereof, for the manufacture of a nbdljgcarrent for the
prevention and/or treatnent of hepa st eat osi s and

liver darrage directly resulting therefrom 3. Use of

gol Jol al (1) OH (I11)
((ﬁs@ﬁs W%ogﬁ%)p&i@a%ég EHQL ZF\>2 wherein Z
is R3 or CHOH)-R 3, preferabl Q is aprimry
am ne group (-NH2), a secondar ‘orrR@e group (-NH) or
an am de group (-NH CO-); preferably an am de group,
and R2 is H or unsaturated or saturated (Cl-C30) alkyl
%Fal n: R3 is an unsaturated or saturated (Cl-C30)

1 chai n, preferably an unsaturated (G -
7 is Rs or CH(OH)-Rs, preferably Rs;

Quis a primary amine group (-NHz), a secondary amine group (-NH-) or an amide
group (-NH-CO-); preferably an amide group, and

Rzlis H or unsaturated or saturated (C1-Cso) alkyl chain;

Rs is an unsaturated or saturated (C1-Cso) alkyl chain, preferably an unsaturated (Ci-
Cso) alkyl chain,

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

for the manufacture of a medicament for the prevention and/or treatment of hepatic
steatosis and liver damage directly resulting therefrom.

4. Use according to claim 2, wherein said sphingolipid is phytosphingosine,
sphingosine, sphinganine, ceramide, glycosylceramide and/or sphingomyelin.

5. Use according to claim 2, wherein said sphingolipid is phytosphingosine.

6. Use of a sphingolipid as defined in any one of claims 1-5, or a precursor or a
derivative thereof as a hepato-protective agent.

7. Use of a sphingolipid as defined in any one of claims 1-5, or a precursor or a
derivative thereof as a hepatic steatosis-preventing agent.

8. Use of a sphingolipid as defined in any one of claims 1-5 for the manufacture of
a food item or food supplement capable of preventing hepatic steatosis and liver

damage directly resulting therefrom.
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C30) al kyl chain, or a precursor, a derivative or a
phar maceutically acceptable salt thereof, for the

worewasespur e of a medi canent for the preventi oPCENU2F/000813

treatnment of hepatic steatosis and |iver danmage

directly resulting therefrom é. Use according to

claim2, wherein said sphingoﬁ'pid IS

phyt osphi ngosi ne, sphi ngosi ne, sphi ngani ne, cerani de,

lyc r ol nd/ MafeTo ' iver d
S ebor LR T R kR AR I Pl oot HiEang livor damao
tlrydtysehnitgedheeefrod inUs beadthyasubpdet ngrobriging pagyidiegisaildsubject a
i,bn, any one of.clai 1-5 . r r .
e P T BnPrebiEede CRe sainepin G ap G Aok of clajms 15 or a
pleeunior,a dqinatiyelor piphaasacketticaldyl acceptabje edethetedt] ai ns

-5, a pr.ecursor a derivative thereof .as a.

Hpa Mool it e dhe free iyt Do S ieg o Frivor damage
aRbétRoRsURIG: therdteim ea hbdtlsnyulgsre comhprikiaprEminktiating to said
t he manuf act ure of food item or food suppl enment . . .
el T asP BN PirgIRE BEOME: & HBR T SoWA FrpBysition, said

i EREHidng 8 SPhintpit Re defih@MPany\iic B dihs 1-5, or a
preventing the occurrence of hepatic steatosis and
bragarsotiahagavativies ta Rharmaegutically epeptaioplt thegedfeminy

. r . . I .

DALy PR pSARLD G e SRl AU 2 Shpld
dhe oMethel ofgrdatBrent ofa prdedl subdering frguy hapatic pteagesigand liver

har mageut.i cal | ¥. ac ... 10 .
ORI IALAL K AESRIRH e bAoAt o
kubject id arwad chabofectieyapeasiohlly effective aafountrof mphainemettigal

subj ect. co i sing.,.adm nistrating.to,said ject a

itab St ek SR et i ey bRk s Retlefih ey one of
eRIRO 31T, bPA prédirebre  dpASativetst aCsiEhiasbticadly acceptable salt thereof
sphingolipid as_defined_.in any one of clainms 1-5, or.a

pRe @m%@ém,aC%lt&éPV@aqqp I gargiep G0RIE gRg §r more excipients.

3ecepiRbbea $dtitdh /i 80n1AREL Bl PAIBLIMREFHLESIRIA ¥s defined in any one
acceptabl e carrier, and optionally one or nore

ekdpprehbsor a precyrion 682 derivativn therrof &1 the pupyjeatipn and/or
glré];ahﬁ%xm Heb 2 BBl IfRL ‘aﬁin%gédl ﬁ%g{:t:lq% gésuﬁm%refrom.

ectly resulting therefrom sai od conprising
adni niUse ohe ifong item srithutibasted levels efia shlzingelfrid as defined in any one

top SLARE tSI gxa;L Yoc Ho? %{‘ la\ég i@ggfmhe%of ) Q%tq@rp&ggﬂi&gagnd/or
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and optionally one or more excipients, for the prevention and/or treatment of hepatic
steatosis and liver damage directly resulting therefrom.
15. A combined preparation of a sphingolipid as defined in any one of claims 1-5 or
a precursor, a derivative or a pharmaceutically acceptable salt thereof and a
medicament which is harmful to the liver, or is recognized as hepatotoxic or to cause
drug-induced liver toxicity.

16. A combined preparation of a sphingolipid as defined in any one of claims 1-5 or

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