WO 2010/ 081604PCT/ EP2009/ 067297 Nutritional Conposition for Infants Thi s
invention relates to a nutritional conposition, nore specifically to a
nutriti onab 20mmBo@ist i on for infants which may hel p to r eduwaP2idemsT2dsk Of
devel opnent of obesity Slater in life. Myther's mlk is recoomended for al
infants. However, in sone cases breast feeding is inadequate or

unsuccessful or inadvisable for nedical reasons or the nother chooses not
to breast feed either at all or for a period of nore than a few weeks.

I nf ant forng%as 10haée been di * ed for these situations. The preval ence
of obesity angrisipaahiompositin oy, BSchildren and adol escents has increased
rapi dly over the past 30 years in the United States and globally and

conti nues t orhid $dentidi kellxeoto ew&nﬂt@dr@htcom@dmﬁm,\smm spdcifiently yo afduettichal 8

mllion children under 15age 5 worldw de. Al nost 30% of US children and
adol escent s Caﬁwoaeméefnmi aw@@om@b#wlmpdﬁé% tapirisk od rflexplapaget At sty or
obese. gncrqgéf?g> is believed that the first 6 nonths of life
represent one o e nDst i nportant postnatal periods for human fat nass

devel opment and consequently may be a 20 critical w ndow for progranning

excess of adiposity.|later in |i reover  human. epi dem ol ogi ¢ dat.a and
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nmet abol i ¢ syndronme, Type 2 di abetes and cardi ovascul ar problens |later in
life. 25Kor dblbosaat &sed gither zttvaéls@n fpareptricdefiméic tbace fol wdeks.r ffhe fofmulas
I|noIe aci,d A nol eni Cld (ALA) in the maternal diet on serum
Ieptln veﬂ?/éh‘%ﬁ%wF%8ﬁ£ﬁ1 (aeﬁﬁﬁ‘mghd found that feeding dans a diet
rich in ALA (LA/ALA ratio 0.42) decreased serumleptin levels in the
suckl i ng pups conpared with pups whose nmothers were fed a diet containing
bot h LA and Ticapievalengepof gbpotyoamd ovemepighd apusdultepehitdrp\aaf sadeflesgenthihps 30
group of puR o) r (o]
216) were be %ﬁ%%a? ?ESb ﬂ@ﬁﬂmﬁﬁgﬂ%%wﬂtﬂ%%hﬁ&%gﬁﬁgabuﬁhﬁ%ﬁ§§$€%$@%§%%tI
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the pups as a nunber of earlier studies WO 2010/081604PCT/ EP2009/ 067297
- 2- aI ady aggeatdvridat A@v%épétqfﬁés Flifstremandesdelascily et weenpkd and a0z
peri od could)q§wd REﬁﬁﬂenEQ t dggggopnent and health. On the basis
of their f|n i ngs, they go on to pre dict that it could be the bal ance
bet ween LA and ALA in the maternal diet rather than the anount of LA or ALA
per se that is i rt.ant for j pose tissue 0 .-5 (Korotkova et al,
Preptin I evdngersigtiit o pelieddhdiae st Birauthy o e rbesabnt hdhe s o
a-11inolenic; bplaﬁt@ottttaaﬁﬁérﬁ)rd@%r MR fat a%rdaaétoatmtﬂ At G0 8 S mayd a 43,
2002, pages 1 43 - 749% I n W2008/ 054192, it is clained that fhe 'whol e
adi poséO ti ssuticsawmdotv fonfpaegramimgngexcess mﬁa@@oﬁtypla@duntlt& torgevar himan t he
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i nfancy and the inventors of W?2008/ 054192 believe that it would be useful
to be able tsynéemes bypas dishetat andiapbigenedrspigblemsdatenindifper i od. The
sol ution proposed in W?2008/054192 is 15 to reduce the anount of LA fed to
infants such that the LAAALAratio is between 2 and 6 whilst at the sane
time edsuri nQorbtkava leA cdniwadtated thesaflidnaa of4hdY%atky ofidingidic atidt dta) td atty
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provides a nutritional conposition conprising a protein source,
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t hat the ratlo of 5linoleic aC|d. a- I|nolen|c aci d |s in the range from1l
to 10. The invention also extends to the use of linoleic acid and
a-linolenic acid in the manufacture of a nutritional conposition for

adm nistration to an infant in the first six nonths of life of the infant
so as to reduce the risk of devel opment of obesity later in 10 life wherein
the conp05|t|on |ncludes at Ieast 16 wt% | inoleic acid and at | east 2 mt@b
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W thout wishing to be bound by theory, the present inventors believe on the
basis of their experinental observations that feeding a diet rich in

a- | i nol enwo 2ani/@d1ebar i ng i nfancy may in sonme way reduce ectherooonetzot h of

adi pogenesis and increase in size of 25 ggipocytes and that these
beneficial effects may persist in later ITfe, thus reducing the risk of
devel opnent of obesity later in life. Further, obesity is known to be
associated with increased risk of conditions such as insulin resistance and
gl ucose i nt odlh%a%n%@ bt r@ﬁéula@iﬁ%_ 1%&@%«%&50@&&5% R pEYiR&al peiiePRLERI be VO
2010/ 081604PCT/ EP2009/ 067297 -4- Figure 1 shows the evolution of body

wei ght of t Hmperteprtdomeorgial deyctopanept andoqatthf € e basey efrtheid fiadimgovbey ghen
first 136 days of ljfe. Figure hao t he i an,bod i ght gain of
bups. i 0t he T RFaie gt iheont ot i SrRuSh A5 TR By ot Bkt
nunber of | ange tadimecHtSSLAI &t hed per e ikl Gl iidPointAoA adPosk Gissue growth
Figure 4 shows the evolution of fat nass in the three groups expressed in

granms f¥om X8@tkar et@lddgptinsvelsiigupteofbpsngwee mrdified Myubhe sHio! ingdeipd@s i n
the three grp I.eS: er.cen - i ght 79,
day 107 and Ga 15 R EErhe i BCETIAB% BY OBl er0atl VR A02088, 88% Ve
three groupsi74B -dayoN36. Figure 7 shows the pancreatic insulin contents of
the three groups at day 136. Detailed Description of the Invention In this
speci fication, the follow ng expressions have the meanings assigned to them
bel ow: - " ALAn \IBaDgs/sd ool S0kGiAS flad il Sk Miposcl Bl @Nhas BHAAAA 6hb1
under the age of 12 nonths and "infancy” shall %e construed accordi ngly;

For thé&0 pur pwed poédicthe tpdesemne dioc usienof dikeastéeltatar indffarnd tbanprs selsrytbeng

baby aninmals, such.as yaun ets, young dogs, n rses. or yoqung.cats.
VD 5010) 081 S BEIAERDRHO oL Fa iss TS BRRER nAf P BE RN e TR s
of an i nf antdenRRyirA&d Mat ki3céraf é‘diﬁéc;ﬁé' cARRANRY Sl &My AetdrMiRACKrin R f@3AERd € Of
such a point would be at the age of the adiposity rebound which, in human

infants, typheaivieytopceluMVOREBIe402 hedicygdbataf wohitldebcamgfidite bperdiesto amitiol

per cent ages and raki Qs ar.e by i.ght .unl.ess ot herw se speci fi .
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| east 15% LAo asdhcathd #asint 3P4 ALR t&idhs aldhythithBe LA/SDAL@AS id Betiveerd Dand ange
from18 to 30% of total fatty acids, nore preferably 18 to 25% Preferably
t he ALA cont@ewhilstsatithe sape figiggnshriegrino A amapess &o laspithan 1hdtoybyawicuht ofpr e
preferably Qgﬁp%ﬁ t,0q11% The LAALA ratio is preferably in the range from
2 to 6. Prefera ;; the nutritional conposition of the present invention
has a protein content of less than 1.85 g/ 100 kcal. The detail ed nmake-up of
the protein source is not believed to 15 be critical to the prese

i nventi on profadét Haatppf‘ﬁ‘éﬁrﬁ% ﬁiu‘ﬁ’n Pré&ttﬁafgﬁﬁ‘ﬁ‘f@nsf oY re@é‘%dér}’c“it‘gtllonaﬁF th%R:i d
cont enb ar € ififhis Aol 6ROk HVLA és&n%&ﬁﬁh‘z%id};,hﬁ&_ﬁt isPAy TS SOHER €S
based on cows' m protel ns such as whey, casein and m xture$ thereof may
be used as wehhotds spntbeseiad lyabe bedy.based on soy. However, m xtures of whey
and casein proteins are preferred. The casein:whey ratio may lie in the
range from 70:30 to 30: 70 but is 20preferably 30:70. The protein(s) in the
protein sourgRrdTay herckdibackeady PALLd dbil MirdMshiel MseRioRdl appFbachbd @iRéd iapt act
and hydrol ysed proteins may be used. The protein source nmay additionally be
suppl enent edegduoing facewnelafiono adcfadsmpss dhiing i ahildbewk sad ythue mdeding héeskndhi num
25requirenent s [for essenti al.am no agid conte These requirenen ar.e
publ istied 1 o e9fingPRRftY bl kR pil S ofoial denc ORE iR s SERE R A
preferred prsatigbbesgpurce is a mxture of casein and whey proteins. The whey
protein may be a whey protein isolate, acid whey, sweet whey or sweet whey
30f rom whi ch the casei no-gl ycomacr opepti de has been renoved (nodified sweet
whey). Prefega e whey protein is nodified sweet whey. Sweet
whey is a r§%§9#§fy€€ﬁ§3ﬁ8?ﬁ 604PCT/ EP2009/ 067297 -6- avail abl e by- product
of cheese nmaking and is frequently used in the manufacture of nutritional

conposjtions_ based on cows'. mlk. However, sweet whey includes a.c onent
wni o #& in SR 0V PRIRTS g Ve AHTRERIAY fan %eb‘i%eﬁhﬁg AP PeyHAR Felaliyebytich
casei nogl ycopgaiRRemt 498 dhGEIMaranc FeREAl a RimbREoCEMB 1 T ANERE: WIRY,
results in a bprotein with a threonine content closer to that of human

ml k. A process for renoving CAGW from sweet whey is described in EP
880902. If nodified sweet whey is used as the whey protein in a mxture
of 70% whey and 30% casein, the protein source nmay be suppl enented by free
hi stidine in an anount between 100.1 and 0. 3% of total protein content. The

nutritional conposition of the present invention contains a source of
car bohydr at es.




The preferred source of carbohydrates is |actose although other

car bohydrat es such as saccharose, naltodextrin, and starch may al so be
added. Prwbenmhisyso4t he car bohydrate 15content of the nutpciTtEPRWI067297
conposition is between 9 and 14 g/ 100 kcg*. The nutritional conposition of
t he present invention contains a source of lipids. In addition to LA and
ALA, the lipid source may include any lipid or fat which is suitable for
use in nutritional conpositions to be fed to infants. Preferred fat sources
include 20 cOGRRHAGIO] the pRWrRIiHEIGioh aRESIAEH a OhiltriliGRANRbapBLitidn ReprisBgi 4 hi N,
pal molein, and sunilower oil. The lipid source may al so include sna

amount s of prettr sedcd, ondiptchapurcp cing unsatbohpdre faureey wheios the diphd dowrce

id (C20 :4n-6 d 10 id : 69, 3). Fish ofl
Sl tabl e soUPL dstoLoRCe AR FE S IFREERalt (g RaRghbo e &

m crobi al oigegceata@e DBidtaAey 6MdI0R&NnOM ok RaRr MmaNh defdustsaatidtianthe ratio of
docosahexaenoic 25 acid. In total, the lipid content may be between 4.4 and
6 g/ 100° kcallinofieagiditq-Bnglenig peidhs Hohf sange ifignbévshhexaenoic acid in the

i pid source is preferably between 2:1 and 1: 1. The nutritional
conposition may also contain all vitam ns and mnerals understood to be
30essenti al The inentibal higo dix@indk rto nthie rust i @hhhdlyic Saofihiahd catiholanio uatid .in Mhai mum
requi renents have been established for certain vitamns an i i

mi ner al s. ExdRPIUECTEF Ogia_rﬂéﬁt%tll%n,af PP LY g)@fawwtﬁpéeeg/la’%?tzwh@ frst six

vi tani ns anduathens Rt RPFa MRl AN bdudd RS Bk o AetdiShrb: drlobOOR! later in
conposition include vitamn A vitamn Bl, vitamn B2, vitamn B6, vitamn
B12, vi@an difEwherdimthicrrokipositibmmchdSs atvlicasand wtt, lifodéic ecideind at leas i widbh o-
niacin, biotin ant.ot heni c,acid, choling, | ciu hosphqgr ous, i.0dine,

' on, " agnediiGHTCBIpEITheS * RurEnes e Touhfish e cBiioR BL dledrnes Pt
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usually added in salt form | f necessary, the nutritional conposition
may cont ai n remgd fserhildpdO0and st abilisers such as soy lecithin, citric acid
esters of nono- and di-glycerides, and the like. This is 10especially the
case if the conposition is provided in liquid form The nutritional
conposij i on TRYi9pitic@nalrihér cerhad fo at Method Wistedicies thdirBh tABtyarh aventawill
beneficial effect such as probiotic bacteria, fibres, lactoferrin,

nucl eot i des,deielep ebaiitydater mnlfercnmpriping feqdingnte theriitdn digstipmanthisywifitgdiel i n
nutritional cOmROsSiI . 10 (e [ £
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source, the cFrQOhydr.te source, and the |ipid source in apprqgriate .
propor t i ons.%IfOlgEdClder oSt a8 osentngy ChORINEY A CPRICPHE BF:Ftre4Pd i s
stage. oghe it ARisnacRid: HeBREAbSI i c REd AHHREIA ob1l i§ PRk MinddUiorRf §o YeUal Iy
added later to avoid thermal degradation. Any |ipophilic vitamns,

enul sifiers and the like may be dissolved into the fat source prior to

bl endi ng. er abl t i ch been. sub d t
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m xture may th&ierxP&irh&RAINMBbdewatibBakRA febdihe dleRet hag! &f io@ﬂindlé}ﬁéisacid:@ﬁrin% ]
e

exanple, the liquid mxture may be rapidly heated to a tenperature in
range of abdofang0®ayan apoetvayrodideaithabeuboths of edipagencsis andviprease i piae €5 .

Thi s be carried o steamd njiection or by. heat . e er;. for
exanpl 28 o piASeHES AL e Sk PR Bt R b p el RS 67 GBI bt B e,

l'i qui d m xt uisg otalevélbpietterfGbesitdiated idiNedit FGHor,t sbesibw Ut kidwa, tof tr asexdarpd e by
flash cooling. The liquid mxture may then be honpgeni sed; for exanple in
two stages avithhpueased msk afocongisions sochvpg insilinpissisiapey aad ghcosm intalsiec 2
MPa to about_ .l i 5 1 onogeni sed m xture may then
be further egéﬁ%gﬁgkﬁﬁénegﬁggﬁﬂﬁggﬁg?ﬁf%gﬁggﬁ%onents; such as vitam ns and
m neral s nay be added. The pH and solids content of the honbgeni sed m xture
i's conyenientl standardi§ed at this point. If it is desired to produce a
powder &4 cortpfd<fiReseHPoR of HisBEAHNSSd i xture is transferred to a suitable
dryi ng apparatus such as a spray drier or freeze drier and 10converted to
powder. The powder should have a noisture content of |ess than about 5% by
weight. If it is desired to produce a liquid conmposition, the honogenised
m xture is filled into suitable containers; preferably aseptically.

However, the liquid conposition may al so 15 be retorted in the container.
Sui tabl e apparatus for carrying out filling of this nature is commercially
avai l able. The liquid conposition nay be in the formof a ready to feed
conposition having a solids content of about 10 to about 14% by wei ght or
may be in the formof a concentrate; usually of solids content of about 20
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Energy (kcal) 100 630 Protein (g) (skimred m |k powder, nodified sweet
whey) free histidine (ng) 1.5 2.5 9.45 15.8 casei n:whey ratio 40: 60 40: 60
-9- Fawo(2gjo/dsiéwal ei ¢ acid (g) CL-Linolenic acid (g) PedvEpomy/oéRd (ng)
Linoleic acid: CL-Linolenic acid 5.3 1.069.5 11.5 11.5 2 33.4 6.6 3.3 72.5
72.5 2 Lactose (g) 11.6 73.1 Mnerals and El ectrol ytes Na (ng) 25 158 K
(mg) 89 561 C (ngy) 64

Figure 1 shows the evolution of body weight of three groups of guinea pig pups fed
different diets over the first 136 days of life.

Figure 2 shows the median body weight gain of pups in the three groups between day 21
5 and day 79.

Figure 3 shows the number of large adipocytes plotted as a function of ALA intake.

Figure 4 shows the evolution of fat mass in the three groups expressed in grams from

10 day 21 to day 128.

Figure 5 shows the evolution of fat mass in the three groups expressed as a percentage

of total body weight at day 79, day 107 and day 128.
15 Figure 6 shows the mean plasma insulin levels of the three groups at day 136.
Figure 7 shows the pancreatic insulin contents of the three groups at day 136.

Detailed Description of the Invention

20
In this specification, the following expressions have the meanings assigned to them
below:-
“ALA” means o-linolenic acid (C18:3n-3);

25

“infant” means a child under the age of 12 months and “infancy” shall be construed
accordingly; For the purpose of the present document the term “infant” comprises

young baby animals, such as young pets, young dogs, young horses or young cats.

30 “LA” means linoleic acid (C18:2n-6);



403 Ca (ng) 64 403 P (ng) 32 202 Ca/P 2.0 2.0 My (ng) 6.9 43.5 M (jig) 8.0
50.4 Vitam ns and Trace El enents Vitamn A (11U 350 2205 Vitamn D (I1U)
60 378 Viwermnm/dgidohlU) 1.2 7.6 Vitamin KL (jig) 8.0 50.4p¥irEene/oe20my) 10
63 Vitamin Bl (ng) 0.07 0.44 Vitam n B2 gé’l_’g) 0.15 0.95 Niacin (ng) 1.0 6.3
Vitamn B6 (ng) 0.075 0.47

“later in life” means, in the context of an infant, any point in life after completion of
infancy. One example of such a point would be at the age of the adiposity rebound

which, in human infants, typically occurs between the ages of five and six years.
5 All percentages and ratios are by weight unless otherwise specified.

A nutritional composition according to the present invention comprises at least 16% LA
and at least 2% ALA. Preferably the LA content is in the range from 18 to 30% of total
fatty acids, more preferably 18 to 25%. Preferably the ALA content is in the range from

10 2 to 12% of total fatty acids, more preferably from 6 to 11%. The LA:ALA ratio is
preferably in the range from 2 to 6.

Preferably, the nutritional composition of the present invention has a protein content of
less than 1.85 g/100 kcal. The detailed make-up of the protein source is not believed to
15 be critical to the present invention provided that the minimum requirements for essential
amino acid content are met and satisfactory growth is ensured. Thus, protein sources
based on cows’ milk proteins such as whey, casein and mixtures thereof may be used as
well as protein sources based on soy. However, mixtures of whey and casein proteins
are preferred. The casein:whey ratio may lie in the range from 70:30 to 30:70 but is

20 preferably 30:70.

The protein(s) in the protein source may be intact or partially hydrolysed or a mixture of
intact and hydrolysed proteins may be used. The protein source may additionally be
supplemented with free amino acids if this is necessary to meet the minimum
25 requirements for essential amino acid content. These requirements are published for

example in EC Directive 2006/141/EC.

As noted above, the preferred protein source is a mixture of casein and whey proteins.
The whey protein may be a whey protein isolate, acid whey, sweet whey or sweet whey
30 from which the caseino-glycomacropeptide has been removed (modified sweet whey).

Preferably, however, the whey protein is modified sweet whey. Sweet whey is a readily



Folic acid (pg) 12 75.6 Pantothenic acid (ng) 0.45 2.83 Vitamn Bl12 (jiQ)
0.3 1.89 Biotin (jig) 2.2 13.9 Choline (ng) 10 63 Inositol (nmg) 5.0 31.5
Tauri ne (Wgroitv@16b4. 1 Carnitine (ng) 1.6 10.1 Fe (ny) 1peT/EP2@9lo6i2vy) 15
94.5 Cu (ng) 0.07 0.44 Se (jig) 2.0 12. 6_()Z_n (my) 0.75 4.72 Nucl eoti des
CWP (ng) 2.3 14.5 UWP (ng)

available by-product of cheese making and is frequently used in the manufacture of
nutritional compositions based on cows’ milk. However, sweet whey includes a
component which is undesirably rich in threonine and poor in tryptophan called caseino-
glycomacropeptide (CGMP). Removal of the CGMP from sweet whey results in a
5 protein with a threonine content closer to that of human milk. A process for removing

CGMP from sweet whey is described in EP 880902.

If modified sweet whey is used as the whey protein in a mixture of 70% whey and 30%
casein, the protein source may be supplemented by free histidine in an amount between

10 0.1 and 0.3% of total protein content.

The nutritional composition of the present invention contains a source of carbohydrates.
The preferred source of carbohydrates is lactose although other carbohydrates such as
saccharose, maltodextrin, and starch may also be added. Preferably, the carbohydrate

15 content of the nutritional composition is between 9 and 14 g/100 kcal.

The nutritional composition of the present invention contains a source of lipids. In
addition to LA and ALA, the lipid source may include any lipid or fat which is suitable
for use in nutritional compositions to be fed to infants. Preferred fat sources include
20 coconut oil, low erucic rapeseed oil (canola oil), soy lecithin, palm olein, and sunflower
oil. The lipid source may also include small amounts of preformed long chain
polyunsaturated fatty acids arachidonic acid (C20:4n-6) and docosahexaenoic acid
(C22:6n-3). Fish oils are a suitable source of docosahexaenoic acid, alternatively single
cell microbial oils are suitable sources of both arachidonic acid and docosahexaenoic
25 acid. In total, the lipid content may be between 4.4 and 6 g/100 kcal. The ratio of
arachidonic acid:docosahexaenoic acid in the lipid source is preferably between 2:1 and

1:1.

The nutritional composition may also contain all vitamins and minerals understood to be
30 essential in the daily diet in nutritionally significant amounts. Minimum requirements

have been established for certain vitamins and minerals.  Examples of minerals,



1.5 9.5 AMP (ng) 0.7 4.4 GW (ng) 0.3 1.9 WD 2010/ 081604PCT/ EP2009/ 067297
-10- A nutritional conposition according to the invention may be fed to an
i nfant aswoheiwsi@ssource of nutrition frombirth to thecage@bobrur to six
nont hs and subsequently as part of a rrixg,fi_ diet during the introduction of
solid foods until weaning is conplete at about the age of 12 nonths. 5
Exanple 2 This exanple investigates the effect of feeding diets containing
di fferent amounts of LA and ALA to newborn guinea pig pups on the

devel opnent \@fandit &ld btr ABSBnRIoptiBBalBUPRsd? ih Mhd ReuRBAAI- WRYsMBnPGELAd-
The infant guinea pig is considered td be a good ani mal nodel to study to
predi ct the vitered dpmefmin ds:, rvetemin MB2hyutamini Bf,anitasnibeBausgamin Ke viiamainoKn

human i nfants, newbor. ui.-ne i g.pups ar,e born. w.th an . eci.abl anpunt
o ooay " af T el Py Rk i Be e e RO & R or
mal e gui nea Qicain WBk&pBbrsuseRdding! erohNhe@nei@HPSoMick.NzidB, aahp@lcse, i ¢hi@adh

group. Each group was fed a suckling/weaning diet in which 44% of the
ener gy has J@HsiEd $divat selgpiumy  gipsuunth anefybdeapent tagiiag, s apgrle-cpgigine.

caloric and \di.f i ej contents. The high ALA diet
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diets are given in Table 1. 25 Table I1:Fatty acid conposition of the

suckl i hgy/ weanspargpllyitbt sasc 3 the compaditidratstpyoadéddis [t0¥dNoAm2. 4%ALA 0. 8%ALA C12: 0
7.18.2 7.9 Cl4:0 3.4 3.9 3.7 Cl6:0 22.7 22.0 21.8 C16:1 0.2 0.1 0.1 C18:0
3.0 3.2 3.0

The nutritional composition may optionally contain other substances which may have a
beneficial effect such as probiotic bacteria, fibres, lactoferrin, nucleotides, nucleosides,
and the like in the amounts customarily found in nutritional compositions to be fed to

15 infants.

The nutritional composition may be prepared in any suitable manner. For example, a
nutritional composition may be prepared by blending together the protein source, the
carbohydrate source, and the lipid source in appropriate proportions. If used, emulsifiers

20 may be included in the blend at this stage. The vitamins and minerals may be added at
this point but are usually added later to avoid thermal degradation. Any lipophilic
vitamins, emulsifiers and the like may be dissolved into the fat source prior to blending.
Water, preferably water which has been subjected to reverse osmosis, may then be
mixed in to form a liquid mixture.

25
The liquid mixture may then be thermally treated to reduce bacterial loads. For
example, the liquid mixture may be rapidly heated to a temperature in the range of about
80°C to about 110°C for about 5 seconds to about 5 minutes. This may be carried out
by steam injection or by heat exchanger; for example a plate heat exchanger.

30



C18:1 33.5 33.0 33.3 C18:2n-6 (LA) 20.2 26.2 28.5 WO 2010/081604 -11-
PCT/ EP2009/ 067297 C18:3n-3 (ALA) 9.9 2.4 0.8 C20:0 0.0 0.0 0.0 C20:1 0.0
0.0 0.0 GRO:24M/B16940 0.0 0.0 C20:5n-3 0.0 0.0 0.0 C22: 0 POTEPR000/067207
C22:5n-3 0.0 0.0 0.0 C22:6n-3 0.0 0.0 O. 98_LA/ ALA

The liquid mixture may then be cooled to about 60°C to about 85°C; for example by
flash cooling. The liquid mixture may then be homogenised; for example in two stages
at about 7 MPa to about 40 MPa in the first stage and about 2 MPa to about 14 MPa in
the second stage. The homogenised mixture may then be further cooled and any heat
5 sensitive components; such as vitamins and minerals may be added. The pH and solids

content of the homogenised mixture is conveniently standardised at this point.

If it is desired to produce a powdered composition, the homogenised mixture is
transferred to a suitable drying apparatus such as a spray drier or freeze drier and
10 converted to powder. The powder should have a moisture content of less than about 5%

by weight.

If it is desired to produce a liquid composition, the homogenised mixture is filled into
suitable containers; preferably aseptically. However, the liquid composition may also
15 be retorted in the container. Suitable apparatus for carrying out filling of this nature is
commercially available. The liquid composition may be in the form of a ready to feed
composition having a solids content of about 10 to about 14% by weight or may be in

the form of a concentrate; usually of solids content of about 20 to about 26% by weight.
20 The invention will now be further illustrated by reference to the following examples.
Example 1

An example of the composition of a nutritional composition according to the invention

25 is given below:-
Nutrient per 100kcal per litre
Energy (kcal) 100 630
Protein (g) 1.5 9.45

(skimmed milk powder, modified
sweet whey)
free histidine (mg) 2.5 15.8

casein:whey ratio 40:60 40:60




2.0 10.7 33.6 At the end of the suckling/weaning period (day 21),
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groups were fed a diet with a noderately high fat content (35% of energy
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As expected,

10ALA, in pl agma pnospnottprd (1apt e 2) and triglycertade (r1aple 3)
fractions, werfg,tv ' A groug stitam [ thes ptiter|groups. Tabl e
2:Fatty acid (Jug ok gﬁ%}ion I n plaanﬂphosp1olip%q§ at ¢21. Mean SEM
H gh ALA Medi ym AL'&—LHQ&%J%'J% p: 00 0.950.1]0.03 3% 1 0J07 C12:0 0.2
0.03 0.2 0.09 0.3k Cl4:0°0.8 p.23 49 0.10 1.4,50.17|CLl6:0 35.9
9.1 49.3 8.9 |40. ZAR%%].?: 01.2 0f38 11195 0.41 1.24,0.10 €18:0 70.1
23.6 98.6 28.1 68.6 4.2 C18:1 n-9 gcis + trans 3.4 7.6 30J8 7.3 23.2
1.9 C18:1 n-7 [Gligicic AERBSinolenic acid 2 2

Lactose (g) 11.6 73.1

Minerals and Electrolytes

Na (mg) 25 158

K (mg) 89 561

Cl (mg) 64 403

Ca (mg) 64 403

P (mg) 32 202

Ca/P 2.0 2.0

Mg (mg) 6.9 43.5

Mn (pg) 8.0 50.4

Vitamins and Trace Elements

Vitamin A (IU) 350 2205

Vitamin D (IU) 60 378

Vitamin E (I1U) 1.2 7.6

Vitamin K1 (ug) 8.0 50.4

Vitamin C (mg) 10 63

Vitamin B1 (mg) 0.07 0.44

Vitamin B2 (mg) 0.15 0.95

Niacin (mg) 1.0 6.3

Vitamin B6 (mg) 0.075 0.47

Folic acid (ug) 12 75.6

Pantothenic acid (mg) 0.45 2.83

Vitamin B12 (pg) 0.3 1.89

Biotin (pg) 2.2 13.9

Choline (mg) 10 63

Inositol (mg) 5.0 31.5

Taurine (mg) 7.0 44.1

Carnitine (mg) 1.6 10.1

Fe (mg) 1.2 7.56

1 (ug) 15 94.5

Cu (mg) 0.07 0.44

Se (ng) 2.0 12.6

Zn (mg) 0.75 4.72

Nucleotides

CMP (mg) 2.3 14.5

UMP (mg) 1.5 9.5

AMP (mg) 0.7 4.4

GMP (mg) 0.3 1.9




1.45.2 0.9 Cl18:2

.2 LA) 67.5 22.2 99.0 26.3 77.0 7.5
G.,A) 0.1 0.06 0.1

6 (
0.2 0.13 C18:3n-3 (ALA) 2.9 1.8 0.9
2 0.9 0.03 C20: 1n-9r0TEP209D61297 0. 08

- 0.
.6 Wo200A816041.2 0.5 1.5
3

2

0.1 C20:2n-6 0.8 0.1 1.2 0.1 1.3 .2 C20:3n-6 0.9 0.2 1.1 0.25
0.07 C20:4n-6 (AA) 11.4 3.6 14.8 390 11.71.1 C20:3n-3 0.3 0.08 0.2
0.1 0.03 C22:0 1.9 0.92.1 0.41.1 0.2 C22:1n-9 0.4 0.2 0.4 0.1

10

15

20

25

A nutritional composition according to the invention may be fed to an infant as the sole
source of nutrition from birth to the age of four to six months and subsequently as part
of a mixed diet during the introduction of solid foods until weaning is complete at about

the age of 12 months.

Example 2

This example investigates the effect of feeding diets containing different amounts of LA
and ALA to newborn guinea pig pups on the development of total fat mass of the pups
in the post-weaning period. The infant guinea pig is considered to be a good animal
model to study to predict the development fat mass in human infants because, like
newborn human infants, newborn guinea pig pups are born with an appreciable amount

of body fat whilst newborn rat pups are very lean.

Study design:

Newborn male guinea pigs were divided into three groups with 20 animals in each
group. Each group was fed a suckling/weaning diet in which 44% of the energy was
supplied by fat for 21 days. The different diets were isocaloric and differed only in their
ALA contents. The high ALA diet contained 10%ALA based on total fatty acids, the
medium ALA diet contained 2.4%ALA based on total fatty acids and the low diet
contained 0.85% ALA based on total fatty acids. The levels of LA were kept relatively
constant between diets such that the LA:ALA ratios were about 2, 10 and 30
respectively. Further details of the fatty acid composition of the three diets are given in

Table 1.

Table 1:Fatty acid composition of the suckling/weaning diets:

% of total fatty acids 10%ALA 2.4%ALA 0.8%ALA

C12:0 7.1 8.2 7.9
C14:0 34 3.9 3.7
C16:0 22.7 22.0 21.8
Cle:1 0.2 0.1 0.1
C18:0 3.0 3.2 3.0
C18:1 335 33.0 333

C18:2n-6 (LA) 20.2 26.2 28.5



1.5 1.0 C20:5n-3 (EPA) 0.2 0.1 0.1 0.03 0.1 0.03 W
2010/ 081604PCT/ EP2009/ 067297 -12- C22:2n-6 1.1 0.5 1.5 0.2 0.8 0.1
C22: 4n- 6 W0o2010008%601. 8 0.3 1.2 0.2 C24:0 2.6 1.2 3.4 pOTA&P0¥/06DA C24: 1
n-9 2.4 0.8 2.8 0.32.0 0.5 C22:5n-3_(1li)PA) 2.1 0.81.7 0.30.9 0.1
C22:6n-3 (DHA) 1.1 0.4

C18:3n-3 (ALA) 9.9 2.4 0.8

C20:0 0.0 0.0 0.0

C20:1 0.0 0.0 0.0

C20:4n-6 0.0 0.0 0.0

C20:5n-3 0.0 0.0 0.0

C22:0 0.0 0.0 0.0

C22:5n-3 0.0 0.0 0.0

C22:6n-3 0.0 0.0 0.0

LA/ALA 2.0 10.7 33.6

At the end of the suckling/weaning period (day 21), all groups were fed a diet with a
moderately high fat content (35% of energy from fat) containing 2% ALA and 26% LA
until day 136. Body weight and fat mass were recorded at days 21, 51, 79, 107, 128 and
5 136 and retroperitoneal adipose tissue cellularity, plasma fatty acid composition, and

insulin were recorded at day 21 and day 136.

Results:

As expected, at the end of the suckling/weaning period (day 21) the concentrations of
10 ALA, in plasma phospholipid (Table 2) and triglyceride (Table 3) fractions, were higher

in the 10%ALA group than in the other groups.

Table 2:Fatty acid (ug/ml) composition in plasma phospholipids at d21. Mean £ SEM

High ALA Medium ALA | Low ALA
C10:0 0.1+0.02 0.1+0.03 0.1+0.07
C12:0 0.2+ 0.03 0.2+0.02 0.3+0.13
C14:0 0.8+ 0.23 1.0+ 0.10 1.1+0.17
C16:0 359+9.1 493+ 89 402+ 3.6
C17:0 1.2+0.38 1.9+ 041 1.2+0.10
C18:0 70.1 +£23.6 98.6 £ 28.1 68.6+4.2
C18:1 n-9 cis + trans 234+7.6 30.8+7.3 232+19
C18:1 n-7 cis + trans 3.1+0.8 62+14 52+£09
Cl18:2n-6 (LA) 67.5+22.2 99.0 + 26.3 77.0+£75
C18:3n-6 (GLA) 0.1+ 0.06 0.1+ 0.09 0.2+0.13
C18:3n-3 (ALA) 29+1.8 09+0.2 06+0.2
C20:0 1.2+0.5 1.5+£0.2 0.9+ 0.03
C20:1n-9 0.5+0.2 0.7+ 0.08 0.6+0.1
C20:2n-6 0.8+0.1 1.2+£0.1 13+£02
C20:3n-6 09+0.2 1.1+0.25 1.0+ 0.07
C20:4n-6 (AA) 114+3.6 148+ 3.0 11.7+1.1
C20:3n-3 0.3+0.08 0.2+ 0.06 0.1 +0.03
C22:0 1.9+09 21+04 1.1£02
C22:1n-9 04+02 04+0.1 1.5£1.0
C20:5n-3 (EPA) 0.2+0.1 0.1 +0.03 0.1 +0.03




1.3 0.3 0.7 0.1 Table 3: FA (ug/m) composition in plasma triglycerides
at d21. Mean SEM Hi gh ALA Medium ALA Low ALA C10:0 0.2 0.1 0.1 0.04 0.2
0.01 C12:WoQofh/osk02 1.0 0.1 0.8 0.3 C14:0 4.0 1.1 4. @cr®&prZond087292. 4
C16:0 49.1 10.7 52.8 5.7 42.2 18 C17: 2_0. 9 0.21.1 0.20.7 0.09 C18:0
15.7 3.3 14.4 2.3 10.5 3.5 Cl8:1 n-9 ci's 85.0 17.8 85.4 6.0 63.2 18
Cl8:1 n-7 cis 2.6 0.52.8 0.32.0 0.6 Cl18:2 n-6 (LA 72.8 13.7 85.4 6.0
71.1 27.9

C22:2n-6 1.1+£0.5 1.5+£0.2 0.8+0.1
C22:4n-6 1.2+£0.5 1.8+0.3 1.2+0.2
C24:0 26+1.2 34+0.6 1.9+04
C24:1n-9 2.4+0.8 28+0.3 20+0.5
C22:5n-3 (DPA) 2.1+0.8 1.7+£0.3 0.9+0.1
C22:6n-3 (DHA) 1.1+04 1.3+£0.3 0.7+0.1
Table 3: FA (ug/ml) composition in plasma triglycerides at d21. Mean = SEM
High ALA Medium ALA | Low ALA
C10:0 0.2+0.1 0.1 +0.04 0.2+ 0.01
C12:0 0.9+0.2 1.0+ 0.1 0.8+0.3
C14:0 40+1.1 4.6+0.7 40+24
Cl16:0 49.1 £10.7 52.8+5.7 422+ 18
Cl17:0 09+0.2 1.1£0.2 0.7 £0.09
C18:0 15.7+33 144+23 10.5+ 3.5
C18:1 n-9 cis 85.0+17.8 854 £6.0 63.2+18
C18:1 n-7 cis 2.6+0.5 2.8+0.3 2.0+0.6
C18:2n-6 (LA) 72.8+ 13.7 854 £6.0 71.1+27.9
C18:3n-6 (GLA) 0.2+0.2 0.6 = 0.05 0.5+0.1
C18:3n-3 (ALA) 11125 51+07° 27+02°
C20:0 0.5+0.2 0.7+ 0.1 0.2+0.1
C20:1n-9 1.2+0.1 1.3+0.1 1.1+0.5
C20:2n-6 1.4+£0.2 1.5+£0.2 1.6+0.8
C20:3n-6 0.8+ 0.1 0.7+ 0.09 0.6+ 0.09
C20:4n-6 (AA) 3.7£04 35+03 3.7+ 0.3
C20:3n-3 0.4+0.1 0.2 +0.05 0.1+0.09
C22:0 0.4+ 0.04 0.4 +£0.05 0.3+0.02
C22:1n-9 0.3+0.08 0.2+0.02 0.2+ 0.03
C20:5n-3 (EPA) 0.3+ 0.04 0.1 +0.04 0.1+0.08
C22:2n-6 0.3+0.04 0.3+ 0.06 0.2+ 0.08
C22:4n-6 0.9+0.1 0.9+0.1 0.9+0.2
C24:0 0.7+ 0.1 0.8+ 0.1 0.6+0.1
C22:5n-3 (DPA) 0.8+0.1 0.6+ 0.1 0.4+0.01
C22:6n-3 (DHA) 0.3+0.1 0.3+ 0.06 0.2+ 0.05

Different letters indicate statistical significance at P < 0.05, ND; not detectable

5 As may be seen from Figure 1, mean body weight did not differ significantly between
the three groups during the course of the experiment. However, Figure 2 shows that
between day 21 and day 78 the high ALA group tended to gain less body weight than
the other groups.

10 At the end of the suckling/weaning period (day 21), total fat mass measured by NMR
did not differ between the groups. Nevertheless, on average, the diameter of adipocyte
cells from retroperitoneal adipose tissue of the high ALA group tended to be smaller
than in the other groups (Table 4).

Table 4: Adipocyte diameter. Mean = SEM



H

COoo0o0o0o0n

10

15

20

GA) 0.2 0.20.6 0.050.5 0.1 C18:3n-3 (ALA) 11.1 2.5 5.
0.2 b C20:00.5 0.20.7 0.10.2 0.1 C20:1n-9 1.2 0.1 1.
020102816m-6 1.4 0.2 1.5 0.2 1.6 0.8 C20: 3nP6TEPB00906729D. 7
0.09 C20:4n-6 (AA) 3.7 0.4 3._? 0.3 3.7 0.3 C20:3n-3 0.4
0.1 0.09 C22:0 0.4 0.04 0.4 8.05 0.3 0.02 C22:1n-9 0.3
0.2 0.03 C20:5n-3 (EPA) 0.3 0.04 0.1 0.04 0.1 0.08 2.2
Groups Cell diameter (um)

High ALA 275+ 0.8

Medium ALA 31.1+1.5

Low ALA 319+ 1.7

The High ALA group had a smaller number of adipocytes in the larger diameter range
(from 30 to 50 um) (Table 5).

Table 5: Total cell number (x 10°) per diameter range and per g of retroperitoneal
adipose tissue at d21. Mean £ SEM.

Cell diameter 10%ALA 2.4% ALA 0.8%ALA
15-19 127+ 0.2 1.19+ 0.2 09102
19-29 3.82+ 0.6 3.70£ 0.5 3.68£0.8
30-39 218+ 0.4 3.54+0.2 443+08
40-49 0.37+0.1 1.47+£0.2 1.85+ 0.7
50-60 0.07 £ 0.02 0.34 +£0.04 049=+0.3

Interestingly, a dose response relationship was observed between the number of large
adipocytes (>40 um) and the percentage of ALA in the diet. As may be seen from
Figure 3, the higher was the ALA intake, the lower was the number of large adipocytes.

Surprisingly and as may be seen from Figures 4 and 5, the Low ALA group had higher
fat mass values in both gram and percentage values than the High ALA group at day 79
(p<0.01), day 107 (p<0.01) and day 128 (p=0.08).

Plasma insulin levels were not different between groups at day 21. However, as shown
in Figure 6, at the end of the experiment, the Low ALA group showed about a 1.5-fold
higher concentrations of plasma insulin compared to the other two groups. Figure 7
shows that similar results were observed regarding the pancreatic insulin content. The
Low ALA group showed about a 1.4-fold increase in the pancreatic insulin content

when compared to the High ALA group (p=0.08).

1
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3 0.06 0.2 0.08 C22:4n-6 0.9 0.1 0.9 0.120.9 0.2 C24:00.7 0.10.8
1 0.6 0.1 C22:5n-3 (DPA) 0.8 0.1 0.6 0.1 0.4 0.01 C22:6n-3 (DHA) 0.3
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This example investigates the effect of feeding diets containing different amounts of LA
10 and ALA to newborn guinea pig pups on the proliferation rates of adipose tissue cells
(AT-cells) and on de novo lipogenesis (DNL) using the D20 method. The High ALA
group and the Low ALA group from Example 2 were investigated. Ten pups in each
group received D20 for 5 days prior sacrifice at day 21. The other 10 pups received D20
for 5 days prior sacrifice at day 136. The deuterated water was administered
15 intraperitoneally (sterilized 0.9% NaCl, 99% D20 at 35 mg/g of body weight) in the
morning of the first day. Thereafter, the pups drank deuterated water (8% enriched in
deuterium) ad libitum for the remainder of the 5 days. They were then sacrificed by
exsanguination under isoflurane anesthesia. The blood was collected from the aorta in
heparinized vials (minimum of 200 uL). The retroperitoneal, epididymal and
20 subcutaneous adipose tissues and the liver were collected and as well as the bone

marrow from the rear-limb and kept at -80°C until analysis.

The analytical procedure has been previously detailed (Neese RA, Siler SQ, Cesar D,

Antelo F, Lee D, Misell L, Patel K, Tehrani S, Shah P, Hellerstein MK, “Advances in
25 the stable isotope mass spectrometric measurement of DNA synthesis and cell

proliferation” Analy Biochem 2001; 298: 189-195). Briefly, the genomic DNA of AT-

cells and the triglycerides (TG) were extracted from the adipose tissues (about 50 mg).

Deuterium enrichment in DNA and palmitate from TG were determined by mass-

spectrometry hyphenated with gas-chromatography (GC/MS, Hewlett-Packard, Palo
30 Alto, CA).
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for 5 days prior sacrifice at day 2 he ot her fo pups received D20 for 5
days prior shgsiihiléewas Cdabylatﬁséron‘rﬁ)@ ldmhtdemtaltl@rd lwmramfradnwmrsméx €d- 15

i ntraperitone sterilize 9% 1.. 99% D20 of bod wei ght)
in the norni ngml(g%4 Qﬁlngfr?arsgtlsog%ﬁ?m@i'lql\l%éa 8 analtyﬁlé (%fd]as%dr an ﬂ’“&%ﬂ B afn ed

wat er (8% enfeuehiash éftictifidhefdatigblath palbmtmnwimalémaed eagidngeh tBé nidasurbd
days. They were then sacrificed by exsanguination under isoflurane

anest hesi a. bpe# Wt@bdn%@e@bI(Wé@{l@td)nﬁr%?ncleff?éleédﬁtléeli%ﬁﬁép%ﬁ ARG P R

(m ni mum of 2P0 pfséto %1%8 rELFORR %851 eglgﬂ{ g;Y"eIPs' tﬁf}(freéé’a?”%&l {CQUNE

adi pose tissues an PRe T iVer were co ecte as well "as 't he borie marrow
fromthe reaxptiimtntalndnkidpiatiats”-AA0C Rhgtidl 1999aly&IEL1484d 1adal yti cal

procedure has been previously detailed (Neese RA, Siler SQ Cesar D, Antelo
F, Lee D Msell L, Patel K, Tehrani S, Shah P, Hellerstein M, "Advances
in 25the stable isotope nmass spectronetric neasurenent of DNA synthesis and
cell ps@lifegaLion" Analy Biochem 2001; 298: 189-195). Briefly, the genomnmc
DNA of AT-cells and the triglycerides (TG were extracted fromthe adi pose
ti ssues (abolhc @posglissubend Br¢rumsights arctrusmmarizad DNFelded. pal nitate from TG
were determ ned by nmass-spectronetry hyphenated with gas-chronat ography
(GC/ M5, Hewl ett-Packard, Palo 30Alto, CA). WD 2010/081604PCT/ EP2009/ 067297
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measuring Qi osynthesis and turnover of péqurrers AmJ Physi ol 1992; 263
E988- E1001) nghmmm s nethod the gebkosli vi s ong.15hab2 5occur r ed.selue. i4ng t h
| abel i ng psg re counted Uy quan rg—th T rtTom of eu' DN
st r ands pr LOWtLALgThp fractionla z?)rb\%cb#(ir atli nn%fogftgbjlgf adi nncpggl (Z(I)an cells
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days) in TG was cal culated fromthe | abel deuteriumincorporation from
water into TG palmtate using mass isotoponer distribution analysis

(M DA). TWe 2presesos nmaxi mum 15 deuterium enrichnent reaebahipeosonsal mtate
was cal cul ated based upon the neasured b_?%% wat er enrichnment (cal cul ations
are detailed in Hellerstein MK and Neese "Mass i sotoponer distribution
anal ysis at eight years: theoretical, analytic, and experi nental

consi derations” AmJ Physiol 1999; 276: E1146-E1170). 20Results The adi pose
tissue and ITh\éeerffemf@ah?_d@&ere%{éﬁ%ﬂ AR ArdcNod AR Bh&is rhaliFSRGr fAdiipRge tissue
(AT) and liver weights {in g) at day 21 and day 136. G oups Liver

Epi di dymal Avelifikstion paie) chmgain gfiposd Agpatiigsumnaigdgy Table 54 The Al5celly. 02 0. 56

0.14 Low ALA 7.09 .. 0.40 09.0.01 0.38 0.06, d136 Hi gh AL 9.73 2.15

8 00 155 dngudgelt ¢ Of s Anah 04 ing e indng oige- Kyl P e 4

Di fferent | efdipcstel,ttcgadyeessinatrophdgealets) Gnthé mamgise Bsste0. 05. 25* At
d136, P=0.020 between H gh ALA/ Low WO 2010/ 081604PCT/ EP2009/ 067297 - 16-
The effect of early diet treatment on the fractional synthesis rate (FSR or

fractional Eﬁﬁhé tlffﬁi'(iﬂ%.rn@\gy?elﬁl?hﬁ%ﬁtjﬂ a%ﬂicﬁ@ée Eepot is sgm‘rari zed in

Tabl e 7. The—At—eeHs—t+nct . ype_of —cers_such—astheadh pocﬁes nd
the stroma-|lvascul §°%el | s (pr eatiPEEYr s’ ent dPHYELET nncSERINRET Abt ¢ )
of the wholle adi pose tissue. 5 Table 7: B3R (in % new cells / 5 days) al
d21 and dl;q{iéﬁrAcmps Subcutaneous AJ7 gEpi di dymal AL, 53123

Low ALA 18.7+13.7 15.0+ 4.1 33407

d136
High ALA 8.6+ 1.7" 7.7+1.3 40+06
Low ALA 152+1.3" 78£26 79+23

Different letters indicate statistical significance at P < 0.05.
*: At d136, P=0.021 between High ALA/Low ALA

10 These results show a higher (doubled) cell proliferation rate in the subcutancous adipose
tissue at day 136 (P=0.021) and a higher cell proliferation (but not significant) in the
retroperitoneal and an unchanged cell proliferation in the epididymal adipose tissues in
the Low ALA group compared with High ALA group. Since the subcutaneous adipose
tissue is the major fat depot in the whole body of adult guinea-pigs, the increase of cell

15 proliferation in this adipose tissue may explain the increased fat mass composition
observed after a low ALA intake (results obtained in Example 2). Mechanistically, the
results suggest that the increase in body fat mass in the Low ALA group involves an
increase in the adipose tissue cell proliferation rate (a hyperplasia) in the guinea-pigs at
the later adult period.

20

A low ALA intake did not induce changes in de novo lipogenesis (DNL) in the fat
deposits but a higher hepatic DNL (P<0.001) was observed in the low ALA group as
compared to the high ALA group at day 21 (Table 8).



Retroperitoneal AT d21 Hgh ALA8.9 8.7 13.5 2.0 5.3 2.3 Low ALA 18.7
13.7 15.0 4.1 3.3 0.7 d136 High ALA8.6 1.7a 7.7 1.3 4.0 0.6 Low
ALA 15.2 wd3b10/08164 2.6 7.9 2.3 Different |letters indipcamr2ewatizeti cal
significance at P <0.05. *: At d136, P=0,921 between H gh ALA/ Low ALA
10These results show a hi gher (doubl ed) é Il proliferation rate in the
subcut aneous adi pose tissue at day 136 (P=0.021) and a hi gher cell
proliferation (but not significant) in the retroperitoneal and an unchanged
cell proliferation in the epididynmal adi pose tissues in the Low ALA group
conpared with High ALA group. Since the subcutaneous adi pose tissue is the
maj or fat dekde ghDNMHV\M@MW‘@f/ Satdybtat day Abandilyysl36 he i ncrease of
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nmass conpo tHof—observed—after—atowALAThtake \l esttts—obtarned—n
Exampl e 2).| Mechanistically, the resul t s9%luggest that the increase in body

fat nmass in HIQ@ALQW AL/Qgggpgm nvoI gg&@m i ncr eaqaglinzghe adi pagge- §pssue
cel | pr0|ifc|atluu t -lplaola} ""lth" UUIIIUQ
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| i pogenesi 9 (DNL) in the fat dep05| ts bLﬂ13@. hi gher hepati c DNL (P<O 001
was observed—+n—the ow—AEA SLm ¥ as—cohparet e—theHhi || HLAE)%I oHPp iay

21 (Table E)ngh’e‘bA2010/5078ﬂ1@é4P"T/ EPBIGII67207 - 118 +Pdbl e |8: Qi(0i3ﬁ % hew
palmtate /| puwdays) at sayodl and day I3 G olpsby verpSubcut angauws;AT

Different letters indicate statistical significance at P < 0.001.

D

5 This example 3 shows that a low ALA intake during the suckling/weaning periods
increases the rate of hepatic DNL in 21 days-old guinea pigs and increases the cell

proliferation rate in the subcutaneous adipose tissue in adult guinea pigs.
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Claims

A nutritional composition comprising a protein source, a lipid source and a
carbohydrate source wherein the lipid source includes at least 16 wt% linoleic
acid and at least 2 wt% a-linolenic acid expressed as a percentage of total fatty
acid content in each case and in amounts such that the ratio of linoleic acid: o-

linolenic acid is in the range from 1 to 10.

A nutritional composition according to Claim 1, wherein the linoleic acid content

is in the range from 18 to 30% of total fatty acids.

A nutritional composition according to Claim 1 or 2, wherein the linoleic acid

content is in the range from 18 to 25% of total fatty acids.

A nutritional composition as claimed in any preceding claim, wherein the a-
linolenic acid content is in the range from 2 to 12% of total fatty acids, more
preferably from 6 to 11%.

A nutritional composition as claimed in any preceding claim, wherein the a-

linolenic acid content is in the range from 6 to 11% of total fatty acids.

A nutritional composition as claimed in any preceding claim, wherein the linoleic

acid: a-linolenic acid ratio is preferably in the range from 2 to 6.

Use of linoleic acid and a-linolenic acid in the manufacture of a nutritional
composition according to any of Claims 1 to 6 for administration to an infant in
the first six months of life of the infant so as to reduce the risk of development of
obesity later in life.

The use of the composition of any of claims 1to 6 in the manufacture of a
nutritional composition for infants to reduce the risk of development of obesity or
over-weight later in life, said composition being intended to be administrated to
said infants in the first months of age. .

The use of any of claims 7 or 8 wherein said infant is a young baby pet, such as a
dog or a cat.

AT Retroperitoneal AT d21 H gh ALA 8.8 2.6 9.3 6.6 14.9

Hi gh



1.06 0.07 Different letters indicate statistical significance at P
<0.001. 5This exanple 3 shows that a | ow ALA i ntake during the

suckl i ng/weaniongi¢eri ods i ncreases the rate of hepatic Bdi/EPRoc@bedays- ol d
gui nea pigs and increases the cell proll ration rate in the subcutaneous
adi pose tissue in adult guinea pigs. 010/ 081604PCT/ EP2009/ 067297 - 18-
Clains 1. A nutritional conposition conpr|5|ng a protein source, a lipid
source and a carbohydrate source wherein the |ipid source includes at |east
16 % lino leic 5 acid and at least 2 ww% a-1inolenic acid expressed as a
percentage of total fatty acid content in each case and in anounts such
that the ratlifo ofhelusaofl aiycofadaiths 7alridneheeinca@atduction ofirishef deolpenfenoofi 1 t 0

10. 2. A nutriti n [ : ' : ' |noIe|c
aci d content 10100ty FRERPEK L O BRERLE DY BB G Rb RiniPlighdhsd Bt
nutritional corrp@@ﬁtcomnaradct@a domirpl popudhtadmmor reneiving sehde@npositios. | | nol ei c
acid coptent is in the range from18 to 25% of total fatty acids. 154. A
nutritional conp05|t|on as claimed in any preceding claim wherein the a-

l'i nol eni ¢ acild cdwtuspe! #y ofirlaipe 7r05r18é"1ferr?}ﬁ15%dtr?ﬁufg% of rigloefdevelgpmgntpdi gs,
nore preferably dbeﬁfy lﬁteirihllfb% cl’;'arao@ermarbytsuaﬂ@uuamnﬁsiskib@mgapp@bﬁim in
any preceding clai nbl%ﬁ - ZOIQnQ%enic a cont iIs in the
range from6 to aﬁ‘% 8 lp?%ttyafF quad ek @ ger pyCars ol flyman iy ané%npom tion as
claimed in any preceding claim wherein the Iinoleic acid: a-linolenic acid
ratio ?@ preferably in the range from2 to 6. 257.Use of linoleic acid and
a-linolenic acid in the manufacture of a nutritional conposition according
to any of Clains 1 to 6 for administration to an infant in the first six
nonths of life of the infant so as to reduce the risk of devel opnent of
obesity later in life. 308. The use of the conposition of any of clains |to
6 in the manufacture of a nutritional conposition for infants to reduce the
ri sk of devel opnent of obesity or over-weight later inlife, said
conposition being intended to be admnistrated to said infants in the first
nont hs of age. . WD 2010/ 081604PCT/ EP2009/ 067297 -19- 10. The use of any
of clains 7 or 9 wherein said reduction of risk of devel opnent of obesity
later inlife is characterized by a statistically significant decrease of
fat mass conpared to a control popul ation not receiving said conposition.
11. The use of any of clains 7 or 10 wherein said reduction of risk of

devel opnent of obesity later in life is characterized by such reduction of
ri sk being apparent at the age of adiposity rebound, such as after 5 years
old in human infants.



