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Suppl emention of Maternal Diet Field of the Invention
This invention relates to the use of probiotic

WOLYUHE in the manufacture of a nutritional PCT/EP2008/058640

suppl enent or special dietary-food for pregnant wonen
to normalise plasma gl ucose concentrations, increase
insulin sensitivity and reduce the risk of devel opnent
of gestational diabetes. Background to the Invention

PS@?ﬁﬂﬂ%hti(ﬁ, GEMRAeALAIDNM h net abol i ¢ adj ust ments
i ncl udi ng wei ght gain and changes in glucose and |ipid

nmet abolism This regulatory fine-tuning takes place to
shishbef tholrwantiMowt h and consequently a successf ul
out cone of pregnancy but they may have |long-term
effects on maternal and child heal.th such as
B GnRettial TRl e BecusropbBetictis Dadiry B s mapyfactre of a
cingriziohel supgpderbyninor sgdcidl alietagn fend forgpregoa® wouhen to normalise
| ayhh %%géd@elcl%h@erﬁfﬁ%ﬁgmﬁ%{eaw ooty sae%"sivtivgt@r Ad?f?{?%ﬁéée the risk of
i'n ser i nsul’in concentration acconpani ed”by the
desrsl apneiitofgesiationnl ¢iapetes.st ance is observed. These
net abol i ¢ adapt ati ons support foetal growth by
shunting nmetabolic fuels to the foetus instead of the
ndackground o e Inventighe pregnant wonen this
adapt ation process i s exaggerated |eading to inpaired

ucose tol erance., These individyal.s have an..increased .
SRR HevaB sapig a0 merilk’ ap GuieBl FrefPyipE S GRAF Bain and
cdrmgeuanglugosand lipidometabdlisinet Bys megulatous finkrtpaingadkes place

. . ‘

SoNEBPE TR AP B SrRE GRS AREBRATUUCEG of pregnancy but
giha¥ oyt e adene-tesmnaitests (on malesral candi chidfhsheadth such as

ARSI cRY B gMBBe MRtA0IRM. 9l ucose tol erance is within
normal reference ranges i.e. not classified as

gestational diabetes nellitus. This pathophysiol ogy -
hi gie brégmancpd thaacghided ds roenal solemneone ghwsoseranthiasulin. In

nfa?ehtpr%gnaarpctyi, Cb? atcSQtrgﬁ,d é:noni%&etagé ®h %erum insulin concentration
accompanied by the development of insulin resistance is observed. These
metabolic adaptations support foetal growth by shunting metabolic fuels to the
foetus instead of the mother. However, in some pregnant women this adaptation
process is exaggerated leading to impaired glucose tolerance. These individuals
have an increased risk of developing gestational diabetes mellitus and
consequently adult Type 2 diabetes mellitus. Impaired glucose metabolism in a
pregnant woman may be associated with macrosomia and risk of impaired
glucose tolerance in her child. These conditions may develop even when
maternal glucose tolerance is within normal reference ranges i.e. not classified as
gestational diabetes mellitus. This pathophysiology — higher than optimal
glucose levels — is more common than might be anticipated and constitutes a
leading cause of cardiovascular mortality in this group.

There is therefore a need to provide methods to reduce the risk of development of
gestational diabetes and impaired glucose tolerance in pregnant women
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| eadi ng cause of cardiovascular nmortality in this

roup. There is therefore a need to provide nethods
oz

o
®he risk of devel opnent of gestati onal Cér(%gqsggsmo
and i npaired glucose tol erance2in pregnant
wonenSummary of the Invention The inventors have
conducted a study investigating the effect of a daily
oral suppl enment containing probiotic bacteria on

PRafiRaey UEARCTIH@NERA ration and insulin sensitivity
during and after pregnancy in conjunction or not with

di etary counselling. They have further investigated
t ke ahfémtersy hate spadidted apstadi onivesttgatingr thal effeatadfhns daily oral

ang pﬁ%pwgllpﬁn %)Ib]tg?rf,ng é)aﬁtglof\ﬁ r\facbq% gpl% 5%&%&@ &heehfration and
crmuhntseamhmty during drohefterapid ghaacy lmC@ensﬁztmrv or pofvadth dietary

' E'Mrﬁgﬁﬂlgrl ﬂ%ﬁn \%bﬁg{ﬁe? 159 ig%f%‘ﬂﬁedeﬁf&@? of specific probiotic

articu tr| nest er nanc
I Pa%ﬁféalf é‘rr@‘ﬁ‘ér an Lfr‘?ﬂllilﬁét#(“bqo§f YRS m ]BHHQgc@?g sﬁt't“%/l% it was
0§ur§ahgm|gl>o Hoahd Qh@tumalsmaegltm@begbm@nwaﬁbes evkré rlomet haud insulin

S%qqs‘n%vd fjv?z{ﬁ gr OF Vecf Bfoooé%/tl;cg %@feélﬁéﬂtg& n r%qg artlcularly
i dutihg thoe dhr@trlmesmpqurmgmMygrhupas Aartloerdfomgdythat pOﬁ partum

DPARS sBBBSNion T BeRElout Rt e B ifhiEd #Rfn at of the

pro erlia a Co
f othen@rbwpss im ahatohody fat \a@m;mdemeétby Sk f«ﬂlldethwkneas and waist

L ETRAFEENCQ wh RANGNAYNE BroRbsY pl@ReRbdgesimt i onal

I'n a secon present "I nvention
provi des the use of probiotic bacteria in the
nR@UJ)I@@ﬁng/elrpﬁ fRstcasprositc] ;ﬁ@sé‘r@ liredhtion ;ﬁblvaids ahe tuge af probiotic

s & s Iaﬁagf?ﬁg'iﬁ&s@n&%&mf (g BhinPEaA N YBinan in at

akpecthe thine trimestendf pregaancyoforpreventies dfhgestasienok diabetes.
probiotic bacteria in the manufacture of a conposition

for admnistration to a wonan in at least the third o
t li awetaerd apept; Sampresyntfioventigy proividgesithe wse af probiotic bacteria in

SERSH ht‘ffa%?qure lg¥ aacfnﬂgb;‘nﬂoﬁ%?%Hmlﬁlgﬁ*aﬁé’)ﬁ%@rzlt wbmM4BNhi &Neast the

provi es the use biotic act rra n
nHRE EReRter QffPrseRyYJer NPBRRIIYRE B ' é‘tl?%ste. mepitrafion.

woman in at |east the
In a third aspect, the present invention provides the use of probiotic bacteria in
the manufacture of a composition for administration to a woman in at least the
third trimester of pregnancy for improving insulin sensitivity.

In a fourth aspect, the present invention provides the use of probiotic bacteria in
the manufacture of a composition for administration to a woman in at least the
third trimester of pregnancy and for at least three months after delivery for
reducing the risk of development of metabolic syndrome.

The invention extends to a method of preventing gestational diabetes by
providing to a woman in at least the third trimester of pregnancy in need thereof
a composition containing a therapeutic amount of probiotic bacteria.
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third trinmester of pregnancy and for at |east three
nmont hs after delivery for reducing the risk of

WM ent of netabolic syndronme. The i nventPEHEP2008/058640

extends to a nmethod of prevent3-ng gestational diabetes
by providing to a wonen in at least the third
trimester of pregnancy in need thereof a conposition
contai ning a therapeutic anmount of probiotic

?glgé elﬁliv@nffdﬁ@ furient eerenlisr ther metheddft ceducirgg haldsmb glucose
ucin

SR8 BT Pl SRR S S A% i
tttr]llmmsetremf pfegnargnanaeed thereed bo’hmoydiilngytopﬂl@vpr@gh@tt‘doman a
t he n

TN e A e

i nvention also extends to a met hod for reducing the

f”gﬁn‘%<lrﬁfenfi8ﬂeil§lp€ﬁ%hd9io TRh&R6H i6r SHRIHYTEeCASOOF Fetelopment of

nistering to a woppn in at, least the third
CmPibeHe SYBArGSH e GREEFITE AAREHSEHAE 812 AV%?H)&%.% lgast the third
Coitfi ket OO pregnBBER L Uided thoreolita obmpositiont dantdiantgenitherapeutic

g%g?‘g‘%m E’g{l’&gflﬂ eas‘%&{ ;ﬁg eg%éﬁ}ﬁlh@%p[‘g ﬁg"aﬁbh f such probiotic
Abtoeeriaifiiriar deagt thrbe monthsoafiaridshivesy be admi ni stered to

the infant via the breast feeding nother or the

probiotic bacteria may be administered directly to theb
i Aftandelévarfietheioompaspiat miay beadministared (o i3t via the breast

nfé%ﬁin rﬁﬂﬁfer 6P fﬂ@ﬁﬂo‘bi(ﬁfb SdeedtiAfag bel ddndiRistérod Mideatly to the

t VVIS i ng t und b i nvent aors
T 1 2 PR B SPGRHBLP AL @ Bitiqnal oS sgen as an
omfiahdofthygi ol ogy, i nmunol ogy and netabolism of the
host has only recently begun to unravel. Probiotic
bacteria can process dietary polysacchari des,

i Welihpess viishiagHy truheundshy ytheary, thedinvgnioss helieve that gagprofound
Of 152[3.% ogltllt'énﬁ{gt;" 1&%5%5’?2' the $h g&g%‘gﬁ”ﬁrﬁlﬁxdl@gﬁbh& metabohsm of

chai
i thmeh@&tthlersg opbt m@ntlr/hbegi@ct% UNEAVEh Pm?&g%ﬁ) ®can process

ﬁgdﬁg Bl }%facf:}gd?m&t irﬂlébiﬁb%rb}ahhﬁah%zgm%s mdﬂi@@ ib@t}ﬁto the pool
Lo U o o5 RS RSERH Bh ry i

f@zﬁtch are capable of interacting between the bacteria and the host. The presence
of probiotic bacteria in the gut microbiota enhances glucose absorption as has
been demonstrated by conventionalizing gnotobiotic mice leading to a fast
development of microvilli as well as enhanced glucose storage in adipose tissue
by suppressing the Fiaf (fasting induced adipocyte factor) gene transcription
leading to enhanced lipoprotein lipase activity. Thus, germ free mice are
substantially leaner than conventionally raised mice even with higher energy
consumption. It is reasonable to believe that improved glucose scavenging and
increased storage in adipose tissue was essential during periods of food
deprivation, such as were frequently endured by our ancestors. However, in the
current state of nutritional abundance at least in the developed world, the
indigenous bacteria can, indeed, turn into additive cause of obesity, suggesting an
attractive mode for intervention by modification of microbiota and thus glucose

metabolism by probiotics.
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devel opment of mcrovilli as well as enhanced gl ucose
storage in adi pose tissue by suppressing the Fiaf

WQ 20809499 i nduced adi pocyte factor) gene transRET/BPI0p$058640

| eadi ng to enhanced | i poproteidr |ipase activity. Thus,
germfree mce are substantially |eaner than

conventionally raised mce even with higher energy
consunption. It is reasonable to believe that inproved
gWieeRee seciatien diang bepn facal edthea sabstnaijs increade pogke burden of

b Tl RS, S RC SRR bR Dpyfefined e ¢
amelsingtien ofiovissdy, high whadstcairquanrferencat eltefed glucose metabolism
T by re ARUAERNER AbnbiEAA! bldbd IideleetRP BcHOptcdedes the

enous pacter|a can, ed, ‘turn into

Melqwl@elﬁélfﬁr(bww@@r@ﬁea&%ggest ing an attractive
node for intervention by nodification of mcrobiota

nd thus glucose petaboljsmb robi pti.cs. - ANest ern .
Foirnars o heisroaebiarmpets 4 HoRe Rl il paptosREe dud a risk of
iim}igﬁl%dtgltvl\f]@& ht@fer@mediinghfaﬁﬁfalgawmtsmakvew alxml when maternal
syndro ich nmay .he n ophj nat i-an :
SHDETRONRREE, Iy 8 BRR PR PR 0 A clasitied as
neistatioinak diadntesi mellitis thisstreatment maydalsd hevedengfieigheftects for
| RPigrhevel s often precedes the devel opment of

cardi ovascul ar di sease. Further, as maternal glycaen a
is al so associated with nmacrosomi a and a risk of

| BHef DREc19hHERDT theDiawiag i n the infant which my
devel op even when maternal gl ucose tolerance is wthin

normal reference ranges, i.e. not classified as
déighat i shalwsdhabstobgioredf thaplasinbi glutossatoreentratgnsab the three

i cial . effect s - B
@%@r %g%n% ttlﬁg %?%lv\}hﬁgﬁf? gﬁxrﬂeeg{f?s%:]f O;\)Argéltlﬁ{ecy to the end of the
efpbiont ipat b2 manshgpest partymucose concentrations of the

three study groups with tine fromthe first trinester

of pregnancy to the end of the follow up at 12 nonths
plag&qggrl?wlptlon of the Invention

In this specification, the following terms have the following meanings:-
“infant” means a child under the age of 12 months.

“probiotic” means microbial cell preparations or components of microbial cells
with a beneficial effect on the health or well-being of the host. (Salminen S,
Ouwehand A. Benno Y. et al “Probiotics: how should they be defined” Trends
Food Sci. Technol. 1999:10 107-10).

All references to percentages are percentages by weight unless otherwise stated.

The probiotic bacteria are administered to the pregnant woman during at least the
third trimester of pregnancy. Preferably, however, they are administered also
during the second trimester and even more preferably for the full duration of the

pregnancy.
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Det ai | ed Description of the Invention In this
specification, the following terns have the foll ow ng

WORWADHGLS - "infant” means a child under the aRfel/BP2043/058640

nont hs. "' probiotic" neans m c§-obial cell preparations

or conponents of mcrobial cells with a benefici al

effect on the health or well-being of the host.

(Sal mnen S, Quwehand A. Benno Y. et al "Probiotics:
hadmsihistthidon bEYhderetabiin ey Tomitse HoveddSoiery Ter theofirst four to

1999: 10, 1072-,10,). I e . per cent . : .
0% Bt S i O e B EAS, ATREL ERARERDhnay be cither
priethobieastizedisg rmothee ondireefl s toethedntantt he pregnant

woman during at least the third trinester of

pregnancy. Preferably, however, they are adm ni?tered ) )
al' s peeliptig hagterise swydbe ranyelecte 6&#% bagtesianpy Sifidobacteria with

Fp%t;sg(fbggﬁgc!l YpArg?nfoI}J{R:ht@lrlagr%i_&tgrigﬁt;saglh@iﬂgof)aﬁihtﬁlar regard totadhesion and
cy. i S ian o probi ofic continue.
GG QWY IPB P ORENFY-r SHIFEIGrPTOBI I B ERG BICIFG include
Illcfceo@fhcilliﬂﬁrhMHMus ATCEE 53803 wbtainabld nnredrsaiatfioom Vialio Oy of
it ' r [ di t
SR 4 A LER000, LDAL b eice
abBW2haduéiable probiitiq Bofdehastdria sirains eaclude i%ﬁé@bacterium lactis
p@ﬁ@l\ﬁtl'-%%‘ RORE ik} HWiaCBy h[ﬁ?! | (YRt HAHYGH cb@Pahf dfPDenmark
adhesi on” and conpetitive exclusion properties
suldeaihe tradgbnaty Bbtldc Bikdahact b ergini ALCBAA-999 sold by
gfl%}iﬁfgg\& Mi@lﬁﬁ%&ﬁ@@@f.t{&dﬁgﬁﬁ ﬁl%aep?iﬁ&kmt d@rki BBEB6, the strain
. , 0 nland unde e trade .
Pitdebsyacnr 42ve Rakh by Lenessnser 1Sk E0S, e strain
g_if?@%%b@c@nfuhdbifm@tseld by Modnapm under tlketrade mark M-16V and the
Lf . dobagt.er i u acti 1 ~solgd Liter @ald
e e R Pl ek B, Do S 57 TERBE st Efat s} hinder the
ttradtenagy ROBR0.12, Bi fi dobact eri um | ongum ATCC BAA- 999
sgl d by Morinaga M|k Industry Co. Ltd. of Japan under
the trade mark BB536, the strain of Bifidobacterium B .
eiRsaB) 8 By R a9 bUSeRCin 0k basierimRd BILEbAsfia is used.
S rirfic@hrlBi fre feRACEH tukiTPEQIE qRahtti®y oMBurdgailliBdéumnosus
L OENERIE 3R K b 2N 308 B 1actis CNCM 1-3446.

A suitable daily dose of the probiotic bacteria is from 10e5 to 10el2 colony
forming units (cfu), more preferably from 10e7 to 10el1 cfu.

The probiotic bacteria may be administered to both the pregnant woman before
birth and to the mother after birth as a supplement in the form of tablets,
capsules, pastilles, chewing gum or a liquid for example. The supplement may
further contain protective hydrocolloids (such as gums, proteins, modified
starches), binders, film forming agents, encapsulating agents/materials, wall/shell
materials, matrix compounds, coatings, emulsifiers, surface active agents,
solubilizing agents (oils, fats, waxes, lecithins etc.), adsorbents, carriers, fillers,
co-compounds, dispersing agents, wetting agents, processing aids (solvents),
flowing agents, taste masking agents, weighting agents, jellifying agents, gel
forming agents, antioxidants and antimicrobials. The supplement may also
contain conventional pharmaceutical additives and adjuvants, excipients and
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strain of Bifidobacteriumbreve sold by Institut
Rosel | (Lall emand) under the trade mark RO0070.

WERUPEP4ARt y, a ni xture of probiotic |actic aciBCT/EP2008/058640

bacteria and Bifidobacteria isbused. A particularly
preferred m xture is equal quantities of Lactobacillus
rhacimosus CGMCC 1. 3724and Bi fi dobacterium |l actis CNCM
1-3446. A suitable daily dose of the probiotic

bditieaitd, antckiding rbut Oad lﬁmltédho,lﬁlatmi @rlatiherofi auy wnigirs vegetable

p@lﬁg l@{ ﬁ%@f(ﬁ{a% a%% %}Oﬁsﬁgx{cg,r leéﬁ]tn ]'cbrﬁ{)ﬁ: wgetable oils,
ppcdgmlamteu@ogla/nOiSefﬂﬂV@unngt&geatﬁd Rresarvetivest ﬁé&blhlﬁtr&r emulsifying

bé%e‘hi‘% Haf r%éﬁﬁﬁ %thqi&a'hﬁe Vt'é%ﬁﬁ%%fgeﬁ@bhﬂ'éﬁs- fand the like. In all

fp ew n%’e
esésap| such Tuehe epmnpersnts Ml %Yiflgirﬁg?fﬂdpébﬁir\ﬁéltablhty

hid IR Bltd RicdSreCipiatt. as guns, protei ns, nodified
starches), binders, filmformng agents, encapsul ating

agents/materials, wall/shell materials, matrix
cAhpoatistely, mlmaprotgemc bacteshfmay be aslorifistared o ipregnant women in

age Ny épb%ie p%hgg Il%bgt‘?ln(t)r%l (QinhFositiéH. S Tl'i’@é&ﬁposmon may be a

| ecit ents carriers
I@iltblbﬁp@lu}‘iégmp tgﬁ@rp@u Ag agents, wetting agents,
processi ng ai ds (soI vents) flow ng agents, taste
maski ng . ag

gents, .jelljifying agents,
0B DDA egSa ol tinrforBR o < iSRG CicodaEgnt women
Theofdippke ﬂ’ﬁaniinveﬁﬁoﬁhﬁ@' cﬁmﬁ]&r@dem mmwaf paneéin. Any suitable dietary
phar maceut i, cal itives . and C S .
G et L5y Bt TG ATRE PR o R G IR Broteins, meat
g;ﬁioemnmendaéggpyotemsbNa:getabgaspmbiles ¢aueh ,as soy protein, ‘Wheat protein,

ll‘l@@#)ﬂgtk,' Qﬂil?lt fea g)?é)t%mzs lﬁg&fu% 21]’%@@’ PﬁHSn AP & combinations

vege ['e ne avourl n
afereos, Mille @é@t@msi w@b as §@%n |ané éivh,ey, andisey Wi)tﬁgls are particularly

a&%%r?ed bPHJ €6§1po§1't'1*éh' ﬁﬁ?tac-iso ¢Bh@IR AL Sour¥€ ol dﬁgbohydrates and a
agents, fillers, and the"like. In all cases, such

f%ﬁt%é?f@%ﬂponents wi Il be sel ected having regard to
their suitability for the intended recipient.

rnativ prohi otic bacteria e
i G ogfFe B il R 44 TBYECPHA. the fat source
t prefeaplelytprovides 5% toAaYe ebimeesietgyoof theHerwula det exapmple 20% to
M40 the energy. A suitable fat profile may be obtained using a blend of

canola oil, corn oil and high-oleic acid sunflower oil.

A source of carbohydrate may be added to the formula. It preferably provides
40% to 80% of the energy of the formula. Any suitable carbohydrate may be
used, for example sucrose, lactose, glucose, fructose, corn syrup solids,
maltodextrins, and mixtures thereof. Dietary fibre may also be added if desired.
Dietary fibre passes through the small intestine undigested by enzymes and
functions as a natural bulking agent and laxative. Dietary fibre may be soluble or
insoluble and in general a blend of the two types is preferred. Suitable sources of
dietary fibre include soy, pea, oat, pectin, guar gum, gum Arabic,
fructooligosaccharides, galacto-oligosaccharides, sialyl-lactose and
oligosaccharides derived from animal milks. A preferred fibre blend is a mixture
of galacto-oligosaccharides with short chain fructo-oligosaccharides. Preferably,
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nutritionally conplete formula. A nutritionally
conplete fornmula for admnistration to pregnant wonen

WQeWaPeHOHy to the invention may conprise a souRGCEERZ008/058640

protein. Any suitable dietary-protein may be used for

exanpl e animal proteins (such as mlk proteins, neat

proteins and egg proteins); vegetable proteins (such

as soy protein, wheat protein, rice protein, and pea

rlfcﬂtﬁb M} ;prédent,uthesfibfe orentaisi twaen dsandr0 g/l of the formula as
nbi nat.i ons t such as casein and

W%E?u Sﬂdm@Sipﬁﬁ §k52&%?gn a%Plcuéarly preferred. The

conmposition may al so contain a source of carbohydrates

a@gﬁ ﬁbﬁiﬁlﬁi ﬁﬁg, 4@5 ﬁ&qtgfnt Iﬁiﬂ%&%ﬁ%ﬁﬁ)ﬁﬁ@gﬁﬁu% b&trace elements

pmeif ertamms T aviatdsnGomith devsesontendationgyofoSovhmment bodies
Ssgxlrcﬁlégathe f[%R%aWP F eg%‘iat)eé tlg%%hﬂ{ul% I?ﬁe?ﬁe&ﬁtgihb?é (éallal dose one

r of tai ne
caneloze @if|the ctgilﬁwemg r@lﬁaoqﬂt@wtéué.télear@nae% grfangndp0 to 500 mg

?dg'rlcm{r\ sg%qaoqﬁ @1@@[ ki, at5e tUHMOhﬁt @@gg«,s}ldrastm) 20 mg iron, 1
[ OVi %

TS L g PSR BESL S50 R L S 18 g leiom

bh)(l@st@dw(icnpgd)mpar@tw lbge,80 mgt‘dsteml@l@cbgeZ mg Vitamin Bl

fd Heh qssen}gﬁ%ﬂanﬁﬂrl?éo 035)|td Qﬁ%m{a&ﬁﬂeﬁ]ﬁ rg 'Etg anIC.II? 0.5 to 2.0

m Xt ures

degs Miiteenin 3 2, 20 toj &}%ugigls@gcudhﬁaagﬁ()tm&b&’fﬁl Il to 5 pg Vitamin

imt s i peuupgdhgasked by enzymes and functions as a
natural bul king agent and | axative. Dietary fibre may

be sol uble or insoluble and in general a blend of the
tQRe toypmsre sopd girade ethulSfictsablag bounarpomtedimbathy formula if

A; gglgg Rt %nghaﬁl;%ydlaegt I (44 e d R&EG! {ffers 1P AOMan@Ua7- glycerides,

osSa charl
qatldunamd ngoea di-ghssrided. aﬂuyllllarla(csmtgbleasmhts and stabilisers may
1?1 hari des derived fromanimal mlks. A
preferred fibre blend is a m xture of
gal act o-ol i gosaccharides with short chain

FIMCFanRllh 9O pRGEhMLY SRkerally @Hﬁﬂiﬁ@ﬂré{blbf fd &[a@nAplé in the form of a
present, the fibre content Ioévf?::ftween 2 and 40 g/ 1 of

BV TRE resCoRstitiin, with mHk ¥ erably between 4 and
10 g/ 1.

The probiotic bacteria may be conveniently administered to infants in an infant
formula. An infant formula for use according to the present invention may
contain a protein source in an amount of not more than 2.0 g/100kcal, preferably
1.8 to 2.0 g/100kcal. The type of protein is not believed to be critical to the
present invention provided that the minimum requirements for essential amino
acid content are met and satisfactory growth is ensured although it is preferred
that over 50% by weight of the protein source is whey. Thus, protein sources
based on whey, casein and mixtures thereof may be used as well as protein
sources based on soy. As far as whey proteins are concerned, the protein source
may be based on acid whey or sweet whey or mixtures thereof and may include
alpha-lactalbumin and beta-lactoglobulin in whatever proportions are desired.

The proteins may be intact or hydrolysed or a mixture of intact and hydrolysed
proteins. It may be desirable to supply partially hydrolysed proteins (degree of
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The formula may al so contain minerals and
m cronutrients such as trace elenents and vitamns in

WQRWHPACe with the reconmrendati ons of Gover nPfeHEP2008/058640

bodi es such as the USRDA. For.gxanple, the formula nmay
contain per daily dose one or nore of the foll ow ng
mcronutrients in the ranges given:- 300 to 500 ny
calcium 50 to 100 ng magnhesi um 150 to 250 ngy

ﬂ’[}@?@l@@isl&twéeﬁ Q Al 2000), fop exdmple fornpfanitnbelidiell tode at risk of

Ctehbige"S505 POy By B, rquie, th

ydwhymsqzro&estsonﬂy by curiadhout Bl desre8 and ab.i5 kmgwwi inative rart. For
SRanif, 10 P VAT B Rl e 0 MBR 1§ Bpbfgaicny
dgfdbOkySmIg the wheysfragtion mammoxomoge steps.0 1f thevivheyfraction used as
%?Os?% rﬁlafé?f)ﬂ Lgrﬁg)‘gta%ﬁ‘é A?' 1%&1%5@ f?@ey 1?qs'f%ﬁﬁfl ptl%lattl?éj protein

I acet
tsaiffiesy m@cbdm Izsing b@%ﬁagﬁdﬁangéh@hﬂd ngl%E’é}CieéfegThls enables the

| &&ddt iy ané bmfége A Be Fediiled TRsth dddut S5y H)}aWnght of total lysine
sui t abl e s Its

S
it a3 ogiio BBy ) RRRICS G PPeadoh RrSERISERt fop By weight of
elxsinp lvehitn gtduelyf iarprooés theporwitondl qualit- ethstprotein source.
with mlk or water. The probiotic bacteria nmay be

conveniently adm nistered to infants in an infant
f Breninifant farmitkef may cootain h gafhohydeae sewsediiy eaybphydrate source

Wo%%gﬁ‘ﬁor#zﬂﬁ)enf ﬁf?{iﬁta' f(‘)rﬁ‘luPJeOt ﬁldl‘l Sé’é” fRtdsR, aBaccharose,
nor e an 2. rabl

t1BABOAE XG0 BREA) and‘H@“@%ﬁé tB;reBE El? |‘ése o lggg%e(]f@dpreferred

ts‘l?uﬁ%_ i tchﬂcﬁihyﬁﬁaté:i’lelsplle&ﬁmt I Pvﬁ'ﬂtabdm theo\cachehytheie  sources
e.r U d

o Thie BREMEGHSS ARTBR of Bk 1630 ERrEY o L Rnffa S

although it is preferred that over 50% by wei ght of

tﬂ?e g\rfgﬁtef:ﬂgm%?&'ﬁﬁg é&t%?’sou@é‘%f lﬁ?ﬁcgs; e lﬁﬂﬁrs%%?ce  may be any
algnd/ecm taaswlrmbtléu suitably fesusmgedniont doynulas. meela%d fat sources

WheMdRT ISl SRR gk V&R AeHlowel ®iPERA Bigh DRIE G&fflower oil. The
essential fatty acids linoleic and o-linolenic acid may also be added as may small
amounts of oils containing high quantities of preformed arachidonic acid and
docosahexaenoic acid such as fish oils or microbial oils. In total, the fat content
is preferably such as to contribute between 30 to 55% of the total energy of the
formula. The fat source preferably has a ratio of n-6 to n-3 fatty acids of about
5:1 to about 15:1; for example about 8:1 to about 10:1.

The infant formula may also contain all vitamins and minerals understood to be
essential in the daily diet and in nutritionally significant amounts. Minimum
requirements have been established for certain vitamins and minerals. Examples
of minerals, vitamins and other nutrients optionally present in the infant formula
include vitamin A, vitamin B1, vitamin B2, vitamin B6, vitamin B12, vitamin E,
vitamin K, vitamin C, vitamin D, folic acid, inositol, niacin, biotin, pantothenic
acid, choline, calcium, phosphorous, iodine, iron, magnesium, copper, zinc,
manganese, chloride, potassium, sodium, selenium, chromium, molybdenum,
taurine, and L-carnitine. Minerals are usually added in salt form. The presence
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may be based on acid whey or sweet whey or m xtures
t hereof and may incl ude al pha-Iactal bum n and

WR08909492¢ ogl obul i n i n what ever proportions arRCT/EP2008/058640

desired. The proteins may be i9atact or hydrolysed or a

m xture of intact and hydrolysed proteins. It may be
desirable to supply partially hydrol ysed proteins

(degree of hydrol ysis between 2 and 20%, for exanple

fapd dondwant of Bptéificaditeealb@ndtothérskitamhind evidl waiyndepeodatg on the

mlk.all A% hyvdrolysed proteins are required, the
Hg}t&flg?@g}%{é‘%@%gﬁ%y be carried out as desired and
as is known in the art. For exanple, a whey protein

r r Ie | g
Y By, e il [RRE o, Bénalie WRiG8ls dhd sabiliseps such as
tshig lodithyn s ¢itréa acid eaéwc%@onﬁea@d di-glyssrides apd e Bge
substantially lactose free, it is found that the

protein suffers nuch lLess |ysine block duri.ng. t he

Pl G orii o ontipaanSe1E Shet SRPaAEcSrHigh iy have a
WeaeRaigectfoctsmch ed dibeek, lacofeatinuiucléstidey, meledsidest and the like.
total lysine to |l ess than about 10% by wei ght of

| ysine; for exanpl e about 7% by wei ght of |ysine which
Phathtthe infantofamulsanduthe nutsitionaldormuly descriped above may be
' 0 Cert [ f j
BEEKSHD 0406 AR VLo B S8 0y e preprd b
ddending i togethey the uiatein ther earbohyirata seursecAnddhe fat source in
| gh’gﬁﬁate iﬁé;g&@ibﬁ.fr.elf HRldt aete sinfuldifiest magbeahdlunded ar #8s point.
thiereof ma e useg]éalthguga tcge r ef e.rr%d sour ce,,0f ded 1
Slrowiyaimsiand minaralsdbnbe prded ais poink DR A HpaNY added later
o UIVORS t}?@ﬁiﬁﬂ id?gtzﬁlaﬁeh.vve@my Sipophitic6Gtanninst bmulstiets and the like
ener t he i nf.: f i
TEL B By G B Hifres BP0 LS, TPikerd HpLALDy water
ovhiththasthesh $ubjenied abireveree osesisnmMayt émﬁ honhyeddn to form a

Salfjcﬁ{l@ Hiﬁglrg?ltfhgqgrhﬁ?%ﬁﬁr@‘afﬁﬂ@“@?ér% eb RV dhiedtlygRbAItSi0eC to about

ower 0l n ) oleic safflower qjl. T .
&Sento 2id dispargaldi hs ingredieste GonmBeIcialby %Yﬂl@géfchaueﬁers may
BYuldse fBemasdee’uas niRaréMahk 1RBdMisneé iotHen homogenised; for
cont ai ni n (nggh qguantities of prefornmed arachidonic

SREPG &hExaenoi ¢ acid such as fish oils or
mcrobial oils. Intotal, the fat content is

pﬂ?ef ﬁéﬁﬂl higied Hféﬁxcl%‘meir&%l? P& B2 r3fudeCbR2MA 0ads, by
the a 'energly f “the )

rapidly heating the Tiquid mixture to a temperature in the range of about 80°C to
about 150°C for about 5 seconds to about 5 minutes, for example. This may be
carried out by steam injection, autoclave or by heat exchanger; for example a

plate heat exchanger.

Then, the liquid mixture may be cooled to about 60°C to about 85°C; for
example by flash cooling. The liquid mixture may then be again homogenised;
for example in two stages at about 10 MPa to about 30 MPa in the first stage and
about 2 MPa to about 10 MPa in the second stage. The homogenised mixture
may then be further cooled to add any heat sensitive components; such as
vitamins and minerals. The pH and solids content of the homogenised mixture
are conveniently adjusted at this point.
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formula. The fat source preferably has a ratio of n-6
to n-3 fatty acids of about 5 :1 to about 15:1; for

WQXMAEI487@bout 8:1 to about 10:1. The infant fREHEPIH08/058640

may al so contain all vitam nslgnd m neral s understood

to be essential in the daily diet and in nutritionally
significant anmounts. M ninmumrequirenents have been

establ i shed for certain vitam ns and m neral s.

Emambme efised REKalrs is wahefeired tardsuitabby dryihg iapparatus such as a

rese in the inf
OB AR b ST b R OO GO i e
Bh@istuce tcanient Bf less tlaan abdat 5% bamweigl@, vitamin D, folic
acid, inositol, niacin, biotin, pantothenic acid,
choline, calcium phosphor ous, iodine, iron,
rfﬁgen@wmi poayipte bagtierie mapahe ankwed achpisingito any suitable method

PRSI Hx’@dn%i)‘iﬂamonst%l tﬁ@'n‘th%tl&’(h‘l QMikfint FHnbE B eze -drying or

taurin L-carnitine. rals ar.e, usual | adde

i SPrayadryipg ier crAEAS- es%h%rea%gx arfedal prepgeatiqns can “be bought

nﬁrdﬁlﬁ&%&a&@?smﬁmrs yudhaan @an;dri Huason atep¥iato m@ready tphepared in
t t
:cagf h agﬁri %ﬁﬁﬂ SI PP% r%rggﬁ{gﬁsﬁ é ?g I?l%txlltné@ﬂ and infant

aformoias| efﬂhe tprobiatict bacteria masebteearckledftowﬁmforanda ln an amount
I 12

OBetQ/ ¥1‘f ?Péf»jg%crl] tlgEPQ Eflﬁ% Pbmﬁé }gﬁrc eﬁt@:gﬁ%@{\{%&c@%ﬁ% 'T'@é’7aand 10e

Uéh@‘li)@\ivéﬂir ef fect such as fibres, lactoferrin,

nucl eoti des, nucl eosi des, and the i ke. Both the

TN B, ey S B RaRRCl B roowing

exanles:- t hey may be prepared by bl endi ng together the
protein, the carbohydrate source, and the fat source
in appropriate proportions. If used, the emulsifiers
niiyameplé hcl uded at this point. The vitam ns and

m nerals nmay be added at this point but are usually

added |l ater to avoid thermal degradation.
| Apephmple of iar el fngablernutetional syippieanars do |hek‘§eﬁa%¢09€1mg to the

bS5 Y9¢kritfohds Wb €oll@ks:sour ce prior to bl endi ng.
ter, preferably water which has been subjected to

reverse osnosis, nmay then be njxed in to formaligquid
m xture. The tenper 0@ kealof t hePewiledg readyoto eReesérving
about 500C to about drink (190 mi)
Energy (kcal) 100 65 130
Fat (g) 0.92 0.60 1.20
Protein (g) 3.54 2.30 4.60
Carbohydrate (g) | 19.4 12.60 25.2
Dietary fibre (g) 3.62 2.35 4.70
Minerals
Sodium (mg) 51 33 66
Potassium (mg) 238 155 310
Chloride (mg) 123 80 160
Calcium (mg) 308 200 400
Phosphorus (mg) | 162 105 210
Magnesium (mg) | 58.0 38 76
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Example 2

This example compares the effect on plasma glucose concentration and insulin

sensitivity of administering probiotic bacteria to pregnant women with the effect

of administration of a placebo to a comparable group of pregnant women.

256 pregnant women were recruited to participate in a randomized, prospective
combined dietary counselling and probiotics intervention study (NCT00167700,
http://www.clinicaltrials.gov). Subjects were recruited during the first trimester

of pregnancy at their first visit to maternal welfare clinics in the city of Turku
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The invention will now be further illustrated by
reference to the follow ng exanples :- Exanple 1 An

WQRXMAPIE70f a shelf stable nutritional suppl enBA/EPH0$ES8640

used according to the present-1pavention is as

foll ows: - Exanpl e 2 This exanple conpares the effect on
pl asma gl ucose concentration and insulin sensitivity
of admi nistering probiotic bacteria to pregnant wonen

vindmeti gleb@fringcareas inaSenth Wiestal inkando fSubj ¢t srabedadohasd no

conpar abl e group, of pr.egnant, wonen. 256 pre t men

BPBOPHE fircHi. 1M s in R SOTRETS Mgl fom tHE Women

P e [ r [ 3 :

ERRESHA o R A58 Ry BRIy pfftee of the Hospital
: /dﬁ’?’& i ihfah@! s- gov) . Subj ects were

pg%%‘étte ﬂi\ﬂgﬁ?dﬁgraPiarst trimester of pregnancy at

their first visit to maternal welfare clinics in the

city of Turkuand nei ghbouring areas in South-Wst

Ftudardesigguspd spadnpt| uded had no metabol i ¢ di seases.

Witten inforned consents were obtained fromthe women
and the study protocol was approved by the Ethics

S S i L AUy 1
PhcReFaraim e ag habeling stigeceiwere egniomly, assipsiedtto thre6 stualyczroups,

12 nonths postpartum At baseline, subjects were )
rtavedwithy8 Samsindpeestartdbonchwith &t menbgrso Upeoupt Wwnwh Hheggved

nmenbers and one with 86 nmbers. & . (n=85

rEebiofisappeisp &lmd@%g GPRES 51?&(%@5&9%“&?9&}1sf)é‘lqum?g(n:%)
diet / bi, ot i € .N=8K. ' _

e el e B ot st g aeeling ey BRSH S PGPS n-s6)

(&6 d h9fisiebedviah Pbanielsy veumeNdgdiceh@ol/ slacstss) | i ng

(control / placebo). Random zation to receive

probi otics (Lactobacillus rhammosus GG ATCC 53 103.

Valio Ltd., Helsinki, Finland and Bifi dpbacteri
| Rendosmigplion tCrceIveRoBINtICEIbLASRORGH! U resiis (g, AFCC

Cg fl/ O%‘?xfa?i%cﬂ] d.,(ﬁelgilnﬁﬁ %tgl(l)la{lg %HX %ﬁggbacterium lactis Bb12, Chr.

Hansen, Hoersholm, Denmark, 10e10 cfu/day each) or placebo (anhydrous
microcrystalline cellulose and dextrose, Chr. Hansen, Hoersholm, Denmark) in
the dietary counselling groups took place in a double-blind manner while the
control group received the placebo in single-blind manner. Administration of the
probiotics started at the first study visit and lasted until the end of exclusive

breastfeeding.

The activity of the probiotics was confirmed by regular analysis of microbial
content and the compliance in the consumption of the capsules was assessed by
interviews. Compliance in consumption of study capsules was assessed by
interview. Altogether 97.8% reported having consumed the capsules daily. On
initiation of capsule consumption 6.3% of the women reported gut-associated

symptoms including flatulence, loose stools or constipation, but also more
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m crocrystal line cellul ose and dextrose, Chr. Hansen,
Hoer shol m Denmark) in the dietary counselling groups

WQ yWR/OM0Ece in a doubl e-blind manner while theP‘E:HEF%@F/%s“O

group received the placebo in-igingl e-blind manner.

Adm ni stration of the probiotics started at the first
study visit and lasted until the end of exclusive
breastfeeding. The activity of the probiotics was
crﬂgnlarr’@dveb)fum@gm was eﬁi@tk:gig@ sapsulgrrenrsypiptionciaral bifreagrpups

SR o LT L a5 SO U v s
Al h
R e L oA e e eanon cb. dary o

initiation of capsule consunption 6.3% of the wonen
reported gut-associ ated synptons including flatul ence,

| Dosarysdommiselling fooasdugsat and 2 voast gizbs by mnhenegn Iaacach study
bowel function was related to capsul e cons tiQn

avusntwle&legmtﬁm@na:rfl RedifyiRg rdé%rﬁWemtakﬁ:eto e Hath Wt currently

ort ed eﬁggq}'gv lﬂr gftFét?(grbﬁggg %1%503%5%‘311?;/ 61?/ 91i%lary fat.
%@Hﬁeﬂﬂeﬁf‘gf theWaSordinéAde®Yict V&Hs%hbﬁbﬁéﬁ B%l pREERint pbﬂ'Mmpants
visit wth the intention of nodifying dietary intake

t withaoddiiymwiilabld frald mroduesiwith suitabierEm dempopaioni (elg. aapeseed
attention being Cﬁal d to the quality of dietary fat.
Acihibeseshspreadst andhsalade disssingelda hei c@tnsumg :at:bpmet eTEhetﬁdetary

prialict S aRersed it Bah Binsncbipesrdnahop e iesand
a.\l[nhtﬁllggts %Qalliegrvg&g a?c%?atgglkaaﬁl QMERS,I% ﬂ]%?x)ica? ?ﬁlgﬁ?ﬁ%%‘i{ogram

WwasS assesse

t (vicpsh 15, q@ds@&cﬁ'@@ﬁre‘c(ﬁﬁﬁe Sloafal BssurdRITaYti@eidn, Turku,
nutrient intakes were calculated with a

M iodandut ri ca(r) conputerized program (version 2.5,
Research Centre of the Social Insurance Institution,
Turku, Finland). At baseline, background information

RG0S A B bl e L i v
p&ﬁre‘%f&ig&aﬁﬁé’mews. Welghts and heights were measured, pre-pregnancy
weight self-reported and used to calculate pre-pregnancy body mass index (BMI)
as weight (kg) divided by the square of height (m). Total gestational weight gain
was calculated by subtracting self reported pre-pregnancy weight from the weight
recorded at prenatal visit or at hospital within one week before delivery.
Information regarding infants’ birth weights and heights and the course of
pregnancy were obtained from hospital records. In the morning of each visit, 10

hour overnight fasting blood samples were drawn from an antecubital vein.

Biceps skin fold thickness was measured at the first visit and at the 1, 6 and 12

months post partum visits and waist circumference was measured at the 6 and 12

months post partum visits.
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wei ght self-reported and used to cal cul ate
pre- pregnancy body mass index (BM) as weight (kQ)

WA by t he square of height (m. Total ge%‘fﬂﬂ’@ﬂ%%s““

wei ght gain was cal cul ated by-1gubtracti ng sel f

reported pre-pregnancy wei ght fromthe weight recorded

at prenatal visit or at hospital wthin one week

before delivery. Information regarding infants' birth

wanghiticahmetheflght s and the course of pr egnancy vvere
from hospital records

OPleRn Sl s e eo By s Redtingd Bribte ExABhaE G Ritising

t
AL RADATLERADN'onf i pn L RRROBH DifBleliy G
IMa8nREH, G%rrﬂﬁﬁj?)hSB%%ltgl?@e[tédJHhé&h§%lb§irﬁAd OM@h$ineasured with
ci rcunference was neasured at the and 12 nont hs post

pantexvhungd hzhApatymanat ligpihddsniategmphy(HEbEY by Bio-Rad
concentration was neasured with an e tic nmetho
uYpripalilhg Thtesriogtehin gyl GBmaram PBockad ik rprptaies, Mamnes-la-

oSG FLRES S S S BR R iR Fegp G R

| Qi ax6HaRgeHEnG R RIoh B ﬁ%r' (EQUIIA ) By oIsdLRE EIT0Yautomatic
(HPLC) by Bio-Rad VariantTM I [ Haenogl obin A C Program
(BiabydsadR beloDadgmosss Ghttheste aval(ramum;ulm saASHNIE) .
Seruminsulin concentrati on was neasured with an

. Q{igﬁmmléﬁl‘@cmsu)l@h e¢ﬁsutmt>he)mknnde&@@%ﬂ@myalﬁylated as

| h
R R A U AT
R L A SIS 1 D e

niecis lw ke peefonmet af b@momﬁ dtiaiculcadriing s sgndardgrotddures for
by Matthews et al 15. G ucose chall enge screenin

t wemenvisHdlipg crideniae toraat risk |p|regmnet¢s&pmapr@gnamyoBgﬂr@/er 25, age
to standard proceg %s for gome fulfilli n criteria

f@yer 4 Yms&esﬁﬁtéﬁﬁ a@l gtes gyt %r(gﬁmyVW q&ljansy, previous
G REe b P e FERPLbROR L ARG DB e st Purine o

g@sgsa%f%&owﬁ& f5RAXn pi&leRt bic@Rafty )t 2828 S0 Wedksl dte

gestation.

Plasma glucose concentrations above 4.8 mmol/l during pregnancy and 5.6
mmol/l in non-pregnant state, a percentage of glycated haemoglobin versus total
haemoglobin above 6.5 % and serum insulin concentration above 26 mU/I are
considered heightened (Turku University Central Laboratories). Improved
insulin sensitivity was evaluated by higher QUICKI and lower HOMA values.
Results of the glucose challenge tests were considered pathological if heightened
fasting glucose value (> 4.8 mmol/l) was combined with at least one abnormal
postprandial measurement (postprandial blood glucose > 10.0 mmol/I at one hour

or > 8.7 mmol/l at two hours).
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suspect of macrosom c foetus in present pregnancy) at
28 to 30 weeks of gestation. Plasma gl ucose

W@ aMeemoiat i ons above 4.8 mmol /1 during pregnabCl/EBH{8/058640

5.6 mol /1 in non-pregnant st&fe, a percentage of
gl ycat ed haenogl obi n versus total haenogl obi n above
6.5 % and seruminsulin concentration above 26 nmJ 1
are considered hei ghtened (Turku University Central
ISthtistieadranadyses| nproved insulin sensitivity was

B Wl TSt PPV s
t . COSE .
IR Ak oISl e ghaagotpl Mol erum
ggégﬁf APHOMPEARHQRITERI ihBRES PTAS thedlsukingdtls Glewe performed at

mmol /1 at one hour or > 8.7 mmol/1 at two
hbel fisgt.tBhasies (baselinahatd/thésl fFimeesper ofgrygmantcyoamd at 1, 6 and 12
nmeasure was maternal glucose netabolisny characteri éed
syontha pastpartieo M s Edttieatat sest gne dyrige pEegnacy and one

h bi ' [ 3 .
hinedbe Porein BT 22 Kot BEF pEPR I BB & pr geomeic
g{}%ﬂg t%E SheAPAGRIgoM1orPRintddpbidtibh iMERS& wefe REtePPadHYate due

1, 6 and 12 nonths postpartum M ssing val ues

(tattheasstanial thirdrag ronelgmansyittindubjeet Auciuagonh€omparison of
post partum peri od) were conputed using the group nean
lugpsemeetabelisne ah theatbind; trigwestes of prgasaacy 6n abt2 months

SO S 08 ol B 5 i
(456184 i B Sl LE T s itin

ROS TV AUy Beaneanmehairemess. 3h bdyh gralyges thabaselihe vags
anal ysis of covariance (ANCOVA) and the Efﬁt artum

gecluded @4 a cOntindousXcavayiatasSesnal inselin ard e slggwed to
B Ficht MAiBgTe g Bemis ST RO TR B SBRAR. TREUPYHS are
e T S B s B 953 g
riRRW 41§ (@Ne Paired group comparisons were performed Bonferroni-adjusted.
Proportions of subjects with elevated glucose concentrations (> 4.8 mmol/l
during pregnancy, > 5.6 mmol/l postpartum) were compared between study

groups using the Chi-square test. Results of group comparisons are given as

odds ratios (OR) with 95% CI.

In addition, dietary energy-yielding nutrients assessed from food diaries were
analysed to explain changes in glucose metabolism. The study groups were
compared at the third trimester, during the postpartum period and at 12 months

postpartum using the same methods as described for the primary outcome.
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gi ven as basel i ne-adjusted neans or geonetric mnmeans
with 95% confidence intervals (Cl). Paired group

WQ WPaP403ons were perfornmed Bonferroni - adj ustRel/EP2008/058640

Proportions of subjects with dléevated gl ucose
concentrations (> 4.8 mmol /1 during pregnancy, > 5.6

mmol /1 postpartun) were conpared between study groups

using the Chi-square test. Results of group
cTShggmé@ﬁsvaaxab legiwerg anglyzad ysingtGlyssquary tesh, ANO34 dlruskal-

a&ai‘@%tea* P bbb B PO T BBl pRU R ey ypight and

mges in glucose netabolism The study groups were
conpared at the third trimester, during the postpartum
period and at 12 nont hs postpartum using the sane

met hods as described for the primary outcone. The
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The participating women were Caucasian, the majority had received higher
education (79% in Group 1, 69% in Group 2 and 79% in Group 3) and were
expecting their first child (65% in Group 1, 51% in Group 2 and 57% in Group
3). The infants were delivered at term and their mean heights and weights were
within population reference ranges. According to the mean body mass indices
(BMI) prior to pregnancy, the women were of normal weight. There was no
distinction between the groups in terms of pregnancy weight gain, baseline
adjusted weights during pregnancy or postpartum BMI. The mean duration of
exclusive breast-feeding and thus the duration of probiotics/placebo intervention

did not differ amongst the study groups.

The characteristics of the women and their infants are shown in Table 1 below:-
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Head circumference (cm)
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'Results are given as mean (SD) or median (range) ANOVA or ANCOVA where
baseline was included as a covariate when appropriate (weight and BMI). * pregnant
mothers were excluded from analysis. * ANOVA for repeated measurements (1, 6 and
12 mo). > n=76-78 in control/placebo, n = 76-79 in diet/placebo and n = 75-81 in
diet/probiotics. ¢ Kruskal-Wallis test.

Impact of intervention on glucose metabolism

In all study groups the plasma glucose concentrations decreased from the first
trimester to the third trimester and increased during the 12 month postpartum
period (Figure 1). The difference between the study groups was significant
during pregnancy, when the baseline-adjusted means were 4.56, 4.60 and 4.45
mmol/l in Group 3, Group 2 and Group 1, respectively (p = 0.025), almost
significant at 12 months after delivery (adjusted mean values 5.06, 5.22 and 4.93
mmol/l; p=0.060) and significant over postpartum period up to 12 months after
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significant at 12 nonths after del |ver6/ i sted nea
viplasias gBiqse cgnoenteptigng (4.8 mmol/l) (OR 0.3 9§%CI 0.12 1o 6] 78, p=

0.013) compared with Group 3. However, the intervention of Group 2 did not
have this capacity compared with Group 3 (OR 1.26, 95%CI 0.59 to 2.69; p =
0.553). Albeit not statistically significant, the risk of high plasma glucose
concentrations (> 5.6 mmol/l) persisted less in Group 1 over the post partum
period (OR = 0.46, 95%CI 0.14 to 1.50; p = 0.197), but not in Group 2 (OR 1.55,
95%CI 0.61 to 3.95; p = 0.360) compared to Group 3.

45% of the subjects underwent a glucose challenge test during pregnancy.
Although the prevalence of pathological test results was lowest in Group 1 (37%
of subjects) compared to Group 2 (58%) and Group 3 (57%), the relative risk was

not significantly lowered.

Glycated haemoglobin A1C remained within normal ranges throughout the study
in all but one subject participating in the Group 2 at 12 months postpartum.
Whilst mean glycated haemoglobin A1C were comparable amongst the study
groups at the third trimester of pregnancy and 12 months postpartum, there was a
tendency for lowered glycated haemoglobin A1C in Group 1 compared to Group
2 over the postpartum period (Table 2).
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As noted above, there were no differences in weight
gai n between the groups during pregnancy. However,

WO YO/ 07¢ um body conposition as evi denced by BETEPR08/058640
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di ffered between the groups as shown in Table 2 bel ow
with the | owest val ues being recorded for Goup 1, the
difference being statistically significant (p= 0.03)
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i foded thidgiiesimosgsg gesgiongs,aghroughootte stmdyupémod (Table 3). This

sensitivity in Goup 1. The intervenfion
(ﬁ?t%rence atythe third trlrrrJlester of pregnancy and over tﬁe postpaptum period,

was explained by the serum insulin lowering effect of the Group 1 intervention,
which was especially pronounced when compared to Group 3 at combined
postpartum visits. HOMA index was lowest and QUICKI index highest,
suggesting an improved insulin sensitivity in Group 1. The intervention of Group
1 proved especially beneficial compared with Group 2 during the third trimester

of pregnancy and with Group 3 over the postpartum period.

This study provides the first evidence of an active dialogue between the host and
the gut microbiota in glucose metabolism; combined dietary counselling and
probiotic intervention may moderate plasma glucose concentration and afford
glycemic control in healthy young females. Although previous studies have
shown evidence of improved glucose metabolism during pregnancy by dietary

means, particularly in those women with diagnosis of gestational diabetes, this
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preval ence of high split 32-33 proinsulin in group 2

(wall-dmesnt fisk faetars dboinctaboligdisdrdetsiobesity, ldeabwbes, hypertension).
I{]heg {e%tjlﬁs {aire shown in table 4. The prevalence of high split 32-33 proinsulin in
group 2 (intervention-placebo) is 46% of that of the controls. In group 1
(intervention-probiotic group) the prevalence of high split 32-33 proinsulin is

37% of that seen in controls.

The results indicate that the dietary intervention with probiotics is associated
with a lower prevalence of high split 32-33proinsulin in the infants. As such it is
believed that the intervention can be beneficial to the infants and may reduce the
risk of metabolic syndrome like overweight, diabetes and hypertension later in

life.
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of nmetabolic syndrome. 5 . The use of any of Clains 1

to 3, wherein adm nistration of the conposition
Woaior9és after delivery. 6. The use of any oPCUEB0§§058640

1 to 5 wherein the probiotic-2acteria are

adm nistered to the infant after delivery via the

breast feeding nother. 7. The use of any of Cains 1

to 5, wherein the probiotic bacteria are adm ni stered

dCladBs y to the infant after delivery. 8. The use of

any preceding claim wherein a mxture of probiotic

l actic acid pbacteria and, Bjfjdobacteria is used. 9 .

The uSke Be of BioNAIC harderdd i haaPRERSLBES of 3 senpesitien dor

bact eddrinigrdtet tokawbiansn b kapohe shicBMikiedteB 62 peopthancy for
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i f
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preceding claim wherein the probiotic bacteria are
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met abo] i.c.syndrqnme in her ipfant : . f

oy PR mdflin ol LBH e dnird frimg 5 4P Brebhancy for
and/ omptpulngtiesulimsknsitiviper t ensi on in her infant(s).

15. The use of probiotic bacteria in the manufacture

of a conposition for admnjstration to a man in .at

hact Tichase o Pabia et l&ftLﬁ AT a pHBDRHHPBOr

of mefdbRidtfatidnndnoNemian iharf ldasf taetKisd trimester of pregnancy and
for at least three months after delivery for reducing the risk of development

of metabolic syndrome.

5. The use of any of Claims 1 to 3, wherein administration of the composition
continues after delivery.

6.  The use of any of Claims 1 to 5, wherein the probiotic bacteria are
administered to the infant after delivery via the breast feeding mother.

7. The use of any of Claims 1 to 5, wherein the probiotic bacteria are
administered directly to the infant after delivery.

8.  The use of any preceding claim, wherein a mixture of probiotic lactic acid
bacteria and Bifidobacteria is used.

9.  The use of Claim 8, wherein the probiotic lactic acid bacteria is
Lactobacillus rhamnosus CGMCC 1.3724and the probiotic Bifidobacteria
is Bifidobacterium lactis CNCM 1-3446
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16. The use of claim 15 for prevention of overwei ght

and/ or di abetes and/or hypertension in her infant(s).
WO 2009/004076 PCT/EP2008/058640

10.

11.

12.

13.

14.

15.

16.

224-

The use of any preceding claim, wherein the probiotic bacteria are
administered in a daily dose between 10e5 to 10e12 colony forming units.

The use of any preceding claim, wherein the probiotic bacteria are
administered to the woman for the second and third trimesters of

pregnancy.

The use of any preceding claim, wherein the probiotic bacteria are
administered for the full duration of the pregnancy.

The use of any of claims 1 to 12 for prevention of metabolic syndrome in
her infant(s).

The use of any of claims 1 to 13 for prevention of overweight and/or
diabetes and/or hypertension in her infant(s).

The use of probiotic bacteria in the manufacture of a composition for
administration to a woman in at least the third trimester of pregnancy for
prevention of metabolic syndrome in her infant(s).

The use of claim 15 for prevention of overweight and/or diabetes and/or

hypertension in her infant(s).



