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USE OF PEPTI DES FOR THE CONTROL OF RADI ATI ON | NJURY
TECHNI CAL FI ELD [0001] The invention relates to the

wo e@bdosofis dr ug devel opnent agl,]ai nst acute radi aPCDNL2007/050094

i njury caused by exposure to high-energy

o et RPN DR R S cBHERD B TR GryNg, an

To date, thexpANsT TAFCBESTISVERITABTER BYREFiOr at e
radiation injury after accidental exposure to ionizing

i rradiation. BACKGROUND [ 0002] Radiation injury is
i used by exposure to radiation.

H iﬁﬁg?;ﬁﬁzf. Nﬁ‘?Oﬁafers to ionizing radiation caused
THYpBi@h iBREGGY redtecio O bRgp&itich RRamu(aXnpaieslth gadBnfant by

rays) or partlcles &alpha particles, beta particles,
adpupys HﬁgfCQ%W%“Vﬁal%ﬂPERHM§W9ﬁ@Qed by radi oactive

subst ances (radi oi sotopes), such as uranium radon,

and plutonium Such radiation is also produced by

BAGRGROENSOOF dabt ISVENTaONX-ray and radi ation therapy

AR S eSS Ry vt

hg)y afi® %@l%' atne%)tmﬂﬂ & ivhen NS lYade Itlafée r gt%gﬁegﬁ QV((H@H’ often

e gr ay d the sievert (Sv) vert and
1ngﬁayummmnéunntampoexwhmhamheosmpueﬁgnnahemduhwdopnwntofﬂw
rﬁccqgﬁt the biologic effects of different types of

on The two main types of radiation exposure
are irradiation and contam nation. Many radi ation
acci dents expose a person to both. [0003] Irradiation

Lang chpipamly-ensaduratedifatty amdsdeBUFhathapabeendgleserdredyto stimulate
the I%%acl’ﬁl %Evetl(gp?mggg&f r‘%ﬁes anbo Q{l‘ftr%rg a(%rqﬁat r%g%n Ig%elrga%ita(%md) |lllacta‘ung)
wd)rhérﬂ@[?@it m&ﬂd@ﬁal QB aAlpb¥itions Wﬁﬂlm-lPDJF,A 706638 dédeyibésNsuch a
hi gh. doses, can danage a person's genetic nateri al
%m%m&wncau5|ng chronic (del ayed) disorders, such as
cancer and birth defects. However, i rradiation does
not make the person or his tissues radi oacti ve.
E0@a669v ndtteono i;ﬁolﬂryltw@s:bf wiledgicandnd etletet ispecififally to primary
radi oacti ve. materi ypically in th f or m of ust
preyentipg GF Blopien@s e tysedigis e dry At %Ft%rtaay%q#a Cfai gnicrobes
prodehlin WRARLY buCabral 3kd- A ﬁlﬁtﬂa’tﬁ@ B dnPlrkn at high risk of atopic
cont am nat i ig ot her peopl e 'and obj ects. The materi al
digdases. may be absorbed by the body through the |ungs,
di gestive tract, or breaks in the skin. The absorbed
material is transported to various sites in the body,
SBMOIARY OPTHONGVRRITION, Where it continues to rel ease
radiation. This internalized radiation does not o
Theaippeaen davadpand ornti adnpastatq ol as Wattresohdlle, bhaedigagible
LOQ u ) G
sa&!ha}{ld? % p{%ﬁﬁtﬁ %Hgn n"f ar 4 t@g ﬁlgl ?%§;§[g§ Ogglé% ufﬂ%%ﬁ 61\%':%‘[. It
wisefoah tlof (Ratiboah chﬂwl had hoeni{ahask gpeemibnr @tthatéceplors CD14,
Radi ati on cones from outer space (cosmc radlatlon)
ang| W’oa@h PrRSe tthejmembrapy eluderopyies Ervél I@el%ch e§.
?({ tew sEffﬁH& WhE th d an(fer{t %‘ft' 1'n§1 E{)I%.a(;fet'he infant
or pe b ?IVIng or wor at hi oact Ive
dedivenee bty s, mp&et whaohay ingestatime poesnt alcslmrﬂe és jugeedtt canmpared

cks and m neral These el ene e up in a .
tor&ﬁ? Heyaorgrend Gt Yheainpsinaljfloey qhypm &ff‘%tcf??thé{ﬁf&g Byl thg did
Ogegﬂtﬁéﬁres&ﬂs%ﬁaﬁd@n peopl e are exposed to
ra ation from man- made sources, including the
envi ronment al radiation that results from nucl ear
weapons testing and radiation fromvarious nedica
tests and treatnents. The average person receives a
total of about three to four nSv ( 1 nSv = V1000 Sv)
per year from natural radiation and nman-nmade sources.
Peopl e who work with radi oactive materials and with
X-ray sources are at risk of exposure to higher |evels
of radlatlon People mho are rece|V|ng radlatlon
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are nore toxic than naturally occurring protectors. In
general, the best radioprotective agents al so have

whemnioopdrted to result in £he hi ghest behavi BCENL2007/050094

toxicity. [0009] In a mlitary radiation scenario, the

ff.ective mtigati of radi ation i nduced heal i i
T St do LR, A e R B Porar ey Epmane oF g, infant. is
inffp@&!é@east DeceRsHRAE YmpRRE] dhtcdBEl GAl/of WEGHARNSra of the mother

acl a

lities, sustain a nore effective operational force

ingfstiag the pregnbsdcoriridgpderriagestieno! thelpresgniceachandes, shergrowth
uct operations.in.radiation fiel nyj r.on ts .
ot PRRELeRRCHTS] BROB MR Rl Pttt CORTR' dpother i
stiafillited. tSudsdiRehthj, B Yrosa BElohREGE Rl abiaks the mother is also
bpg%cholo i cal inpact on personnel tasked to operate in
&

¢ialhy aBanegd dowareld Arkigh sontereandadinersity oif ¢ Btidebagigria and
.b i t: r- ,
Bt Rip2uAFP L, Sho MRMaE Ao HERTRGRIDE bPHIRAAR B and
infeatiial cuicastloya.wHencee xjpesdviaathgenisr yagisal r aduintedinalntloraanf the
area W th potential external radiation hazar [ 0010]
metheryrepisdp af PR ES ool dhe EEORISHINTERAE) @g@§e-
presented at the NATO Human Factors and Medi ci ne Pane
Research Task Group 099 "Radi ati on Bi oeffects and
AComstk ofitestumeddtedmeanimygsysteel ahdi optiBed hestiaal Mn ybamthied by

USA, Ju -23, 2005, ,and | ished.in AFRRI 5-2
(g GiPeReP R A T b deion sl i GRuSE s o
devaidp annffie| reRkEed sdFBES aduch Yasiafopit @ReaB@VBNAIRD gabR§Entestinal

reduction Factor" (DRF) at the best dose (200 T/ kg;
diggmtlerky spels g mégtipns, tiiestimplyindemmeagipn, diairhqeatoe coiséination.

adm nistered to mce 24 hr before irradiation) of

1.16. Wien given at 1 hour prior to whol e body
Ini o fudleddspedt i{ WB Jurprigingladbeqr Bhesdmiaiinasn oD vaddigestible

O her studi es describing the radiation protection
sageharide pondiciadly piiggicd direinmanRSYSIAND o e pregrant wamen and/or of

r: t ed i al] (of L

AR BBl R B e L A RS AR 8 By i3 pyimed
tophtds @ fastlieTh drewpsnst hfitr brtk. Ausra bl yheuwhdrdes to develop immune

| nvestigation for radiation-exposure) i s protective
relﬂfﬂd;ﬁsl$°ffg‘?r§’ sugh gt Yapic diseaseads 5¥$bﬁrt@%)prs§%ﬁe . This
particul ar drug has a sul fhydryl conponent
4- car boxystyrl -4-chl orobenzyl sul fone) that works as
AHNED O)E TP TTQNAVE AGIFMBR ERNEER EB ENMBED $
enerated as the radiati on damages cells. [.Q011 :
SRR SRl AR RS bt VPEESPIORo iRty adiharide
foPthetrhhutien/7e BaA LOMPdsi@dn fef ense (March 2005;
http:// medchenbi o. anedd. arny. m | / docs/ CBDP_Report _To_C
obgriepsoviiag the inlgstinah{lpip, deyplepmentrad apgnfant afier birth;
C ' .y-avaj. |l abl - 1-OXI- [ ti .agents
o sk Bae T MO B RO R S oo
miil)i si@hythoyiag dld iamalneavemamdti tpsevetioaol mahiMeOdystem related
conmpound, am fqstine, is FDA approved for use in
pat i dyfrders eEdievntant eliseRther apy or radi ation therapy,
i . adi j ' feqt:
R o R RITACREHERIACk R hOE PR Sl i

D
T

s useina

i ntravenous route of adm nistration requires that

nmedi cal, professi.onal s be avajlable.. Oher .
Thon BF8Rl oSG E a JUHIE, ProvidRs 4B° Hisfretlopaicetiol bty « digestible
sab@arilf 31thdSaRARG U QWnipdkitbY for™Y be used of f -1 abel

on a case-by-case basis by an individual physician,

byt streggthenting theripmuncoystoms ffagreguashwomen;make it

i opr.actical .for treatin arge nunmbers of casualties
adF G s ol Bofehe Brobenbr ger e ioE common! y
used to treat the infectious sequel ae of radiol ogica
injuries, but they nust be appropriately selected to
effectively treat exogenous and endogenous systermc
infections while only little affecting beneficial

i ntesti nal anaerobic bacteria. In addressing the issue

o o o, L e o
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di agnose the condition, although certain tests may be
used to detect infection, |gw blood count, or organ
woradoraemoss on. To det erni ne tRe severi ty of radp@t/NDZD07/050094
exposure, doctors neasure the nunber of |ynphocytes (a

bl 0o n the bl ood. The | ower the

e of \Nhl
|;)6‘ﬁp‘ﬂi?6‘§/‘fllég i ‘P?&lﬁ’f & P&?gt‘“%?t EXBY8ure, the worse

wﬁé%emrt@éié&ﬁpdamo%pQ&an@sterk@%lt%l: pRadhRaeshie _
contanmi nation, unlike irradi at| on, can be determ ned

by surveying a person's body with a Geiger counter, a

dvic hat sr jation. Swabs fromthe nose,
leb}e - diz e 4 a;g o are checked for

Tﬁeawnqaﬁttiowdsyd il RYREschhectioticorprieés wadi asluble, hdhi-digystible
depends on the dose, dose rate éhow qui ckl t he

jdefr elhsaterac dmnr@aﬁ)sﬂblﬁnoﬁsw@ rippile RAseaY dFvenHen yelgys to
e (XS f I
gamwggéevrv n% hAIGHBEISOR e HAAGHE 176 24 BhakidIRR i ive
en@ym@é préRint éi Ehedfungtasippen digesive att (Syald ioeine Bad atmmach), but
doctors are i ke y to. know the exact a .
whighyagg e&ﬁergefggy élaf‘n A réestingleldoras Mggo %‘ﬁ#@%ﬁcﬁ%‘b@é such as
glﬁ’égs Or@ald&l’os‘éheﬁw&%ons&r& mhe m{’act(;gge F@rﬁgéﬁﬁ?éc%@r term
ndromre 1s fatal within hours to a few days.
“fgamntabilaﬁ’taeslscmmremfhr@tvetge nepadility to sndeagcatonmetsmnnby micro-
t hr.ee to a h sone pe urvive for a
ot <hE TaRe Bivs 31 DB SRy D Rise e Bl O st
mSEMEY 8n hRRICHRIBARP OhAH iFAtySYIE é&ﬁﬁactﬁép TRé ;p%eﬁrb_aﬁ&ﬁhﬂe is
total amount of radiation; those who do not survive

watgpsadeble.ywhirle carf bedetgminedwith al}ﬁsmet[hgd) gegeribeq hiLaPiasky et al,
u nt,.e atment, but doctors
J'g%%os?e )rllglrmqllg 1?@1{2’3%@3@%’%% or the devel opnent of the
vari ous syndrorres and treat the synptons as they

arise. Also, and unfortunately, very few nedica
Ther yasat @Cé&ar&es peslrabipthaye g Kls2ips o epvrrt?fls%tmt @Pémﬁ at least 2

o SRFELBATEDN, SIS0 Y cLRATOUS) 607 o
prefemblyabelof 40helolsamefmaiily belowat(ePretrably, preepresent wttef saloble,

bej.ng ken up. by the body. Ski.n contam. nat ed b
nrepeb e VECTHECST A1 SISOV aME 88 SRS ﬁﬁréqieywh a
rel@(’tlkagfll@xff gl@gt@@@?’ﬁ&l?nﬁﬁsﬁf&ﬁﬁw@ﬁﬁi iMBoeEd féﬁ‘m@ﬁtﬁlﬁhﬂi b%f lactobacilli

sol ution designed'for this purpose, when avail
angfral Bifigelctenineandotimdisr sheuhot havectheateethold go crlmdyaltt@ge to
al I ad| oactive particles, even though
m%rg?'st%ﬁ? WY cause pain. Contaminated hair is clipped
of f, not shaved-shavi ng may abrade the skin and all ow
contamination to enter the body. Scrubbi ng continues
Watet solublaenanedigestiblagaleatoseionmsistngaticahaeide adi oact i vity
n er. recent IIo
Tﬂe (lj)lgﬁ%algtt Is%/cré:h%é c 1sS a}ﬁefl@a% 2 n élrssI uble, &b ddé%estlble galactose
colhaiihlﬁ@ Cshtolﬁnﬂat(ﬁd&ieﬁuhﬁeﬂ"l aferrspesiaki aGAaDbLd 11@@1’)‘,% SNK1hlatpr6fafably
prevent absorption of swallowed materj al

ch

caRiprisadt kesapies FRlastosoHNs PerepeBhe t@ﬁlpege rtqf monosaccharide

uritts Y thd CARhariRAOACH; li¥6 ne® By %pgm&a Bikido ?%ctf Efed 1o
or nucl ear m

maj or reactor acciden exp 0 |on
othadwvater mwe,ntm-mgatmobeymoclthn@hsar}ﬁnﬁzm)hneasbamﬂlb lsg comprises a
radi oacti ve i.0dj eandlo e risk of thyroid . i
high, pngentrasoRet ﬁéﬂ Gdigo ane pi fdehumanehyeast P}l@%ﬁﬁ% an intestinal

REHEGRCEH %ﬁic%bé@éﬁpﬁ)thanefn@ﬂ@ redhamdierd §lthRaq8ki ormula.
acid (EDTA) and penicillam ne, can be given

Preferabdy dreoprssopt G\ lr-ehgw eordains ai lvastadi o gelattose ehissnigased on the
after they have been absorbed. [0021] Wen
contam nation i s not suspected, nausea and vom ting
can be reduced by taking drugs to prevent vomting
(antienetics); such drugs are routinely given to
peopl e undergoi ng radi ati on therapy. Dehydration is
treated with fluids given intravenously. [0022] People
W|th the gastr0| nt esti nal or hematop0| etic syndrone

o o, T T " e
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drugs. Prodromal, acute and chronic effects of

radi ati on are acconpani ed by excessive production of
wermodeiad ds (prostagl andi ns’ prostacycl i ne, PCT/NL2007/050094

t hronboxanes and | eukotri enes). These endogenous

o A 3 A Pt AT RE ey RS R B ARE STacs, REFE Jadgrabt. at

ledgt 6s@vascul ar perneability, thronbosis and chenotaxis
observed after radiation exposure. d ucocorticoids
I nhi bit eicosanoid synt hesi s prinarily by interfering
st _no er oi

n]i)rese%t ﬁ&b m?mgo reefgrfﬁlascompr &}, fftp least two {j rminal saccharide units,

wiir6ia tad (asneticnctrhih@ndoxanide syiftih edédeditomndit Rkdupn@nsisting of
cycl ooxygenase. Wen adm ni steredafter irradiati on on

glagase ane grlagiostirrad at deaggenprsigl ﬁ@clfl%rld@dtmt i§greslepedtieny the
o S bBTHEOF s u RSRRRL MERIR, w1 95B0 fces o

theatAdndligo 38P-bEd] prefdeatiiph0dan. 10, 1995), the
contents of the entirety of which are incorporated by
this reference, discloses, anong other things, various
THROPRUNG iAW BhatiRe ARk g@%‘ &c%a@félb NGhiafs id Ebﬁdﬂ QSf one other
hCG The ol 1 gopepti des disclosed therein are discl osed
g@msﬂaMhy(égrguagowngdwagndﬁmkﬁemmﬁh@HS)TVaqﬂamstGAL(ﬂgo

t t t t Gal
prB PR EEs Bl eS¢ 5787 b et et peodbudicn apsthian 2.
InA Prefdeked- enﬂﬁ\)fdﬁﬁént 513h8 [e/NE gl() bAPrisQr i1asRe Ak Eé@mhﬁl actose

96/ 04008 Al), WD 97/49721 U S. Patent 6, 319,
anglcereipioAdlan o fsavOeoTinabaRB)se aisnepamEm! fucose. Even more

Licatiaon. 200 0 73 Al . (al orre

gl s SRR AR Dl BRSO CRRAN| ARebsiga o

le&T/ 4 {&kEhinall.ghicoRat BitershlP e Spfdscht Gal-05pO Ndnighst @ dhinal
97/ 49432), U. S Patent 6, 620,416, U.S. Patent

sagchgyde BESS angldhap 2 /deerep 28 pelymevigtion/ (P2 f260. and U. S.
Patent 6,583,109) relate to various oligopeptides and
their use in, anong other things, "inhibiting HV

Prefefabty | ahe " GALediigongisor sqicceadentfiong Hhd/ igndgct icomsisting of
"treati g or reventln ancer treatl

traaé%aj ‘rggj’s%cg%ﬂﬂ:??’t e %ﬁﬁ%&%@%ﬁ%&aﬁfy N aegos (343 lacto-

N%%l)ﬂetrg@sés(neo LNT"F)atﬂl&g RlacRkEVRIbiyMe® 13PN Hnki! ﬁ‘l@osyla‘[ed neo-
associated W th pathol ogi cal angiogenesis," "treati ng

LISF. Predareblyithg (nelrmiigpos etalydatdef Prefeeandy the Ge -vligm igesiected

t hera o andi ood cells in vitro," apd/or .
g TR BB o D0 or 21 €8s Sulfiseby o, ad iy pming and
s12ﬁ’QTLN'Ft @ﬁd‘%‘idlﬁfﬁﬂo D] gt PNy %19%&8&29@ £ particularly
ubl i shed April 10, 2003)," PCT Internatlona
prﬂ?@ﬁtdcambewnmt o oreserig3nethod ( gemprissie dhacadspigistration of

B e e R R E

an6160( peld, i3shesl @unesgeso %@él&hbly&ﬂ&%@lbctba'fﬁﬁnau 4,5,6,7,8,9,
ubl i shed June 19, 2003 and 20030166556 Al
Or( ﬁl)bfreécﬁébllygéﬁtsé%éﬂ deg, o thgayansgplaptoghiaostnchatiss wadrlked.

TipBsealatlopfifosfons §F§’. PP R e8P i 2 somposition sold

unolar Ay |t1}ad&na1ﬂk0®’5\(mall .(Beatudmt Dépp| Ingailienrs, Netherlands). Other
10/ 821, 256, ril 2004, U.S. Patent

SURBRIF SRLETSIH @arfd?%@) 83.1}1%0 on Septenber 30,
2002, Internati onal Appllcatlon No. PCT/ NLO 1/ 00259
(I'nternational Publication No. WO 01/72831 A2) filed
March 3, 2001, U. S. Patent 6,844,315 and U. S. Patent
6,921, 751, the contents of all of which are
i ncorporated by this reference, conpositions
cont ai ni ng sonme of the oligopepti des described herein
have i nmunoregul atory activity useful in, for exanple,
the treatnment of sepsis and other di sease states and
conditions.[0028] The current invention relates to the
body s |nnate way of nDduIatlng |nportant

o I T
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a pharmaceutical conposition conprising an
anti-radiation peptide of spaller than 30 am no aci ds.
w@E07/0943 adi opr ot ecti on ageﬁt s are of a non- pREL/NUB07/050094
nature or conprise |arge proteins such as cytokines.
n orsclo es that peptides, such as
tidalliBe F > H%Per than 30 anino
Ina%lr&x% ar eacrrise%ulamf @renp rbett&ctdfféet gk aektinhBafld®Nhnd/or
of radiation injury. For the first tine it is shown
(1mhra>rvelaelptecm ihteintnuy systeonphiicdntant pedlidiengtedanmdiory vaginal
ﬂoergfar? /torS orv%%I { f? V\'henu ie Its a%m rset St d %gat lhe present
expo r%n?o Fadrat' kS éﬁ%ﬁ 1 acel “BoY a “r p
coﬁﬁi@sfﬂlﬁhl pfedihabll/i @BmPHERSI d@oC@H’EdréﬁtS Wﬁlﬁerufgohblezgmom@rgéﬂlble
up to 27, up to 26, up to 25, up to 24, up t
sagﬁhapéesz g1ffelg}‘§1gtf§prg faCWherdnzg’uctg'r:e E@clg_g'ateg golpble, gon-@llgestlble

ol AR, TP, OIS S RER g

andrar vagiaal fikga afkd/or elxartﬁ‘feeenttldstmuam fin theddlestinabtra@eptuldeg in an

prefe ny OhSIS%» of u to 14, up to 13, up to 12,
1“@6“? egen VmﬁﬁyP @mﬁp'up to 8 amino acids.

Sone exanples of useful peptides are LPGCPRGVNPWVS,

DI NGFLPAL and QPLAPLVG. However, when peptides are
Tmmedm@ﬁrmseﬁﬁmnpmwthsHnnonmamﬁexaﬁpﬂepaéambbpp@npmﬁﬂ‘wmbr

, f et i nt.
sof s eopris B PR AL & tihinpler Sl Bk legiieffSipchiriae B.
SREMHAHC hAS sRUaiid RIRAYE qﬁféﬂéﬂt'gl}@@@l@[@hﬂl&ég@@ta direddnt @egree
the MHC receptors, thereby decreasing the risk of the

ofd@obmspisetinan ondiut i differnnt y monpsapehagide byormpositianan Breferably,
n dm ni stered peptide. [0033] This
%wﬁaﬂgeé‘S%Q? tl]'tgﬁ'an 7 amno acids (aa) is also
part|cularly preferred because it was determ ned (when

yari ng pggtldes derived fromthe human proteone
AGGOFHNg o3t Fred embpeigianp &f sgRiSSPY dR s, the percentage of at

1ok Eion et 381e0ka PR (o Bab kAR B phce: fuctose

andegatdcaec $i zeechdride Aas enleyst S‘M?/Okllghétalfha]h) dte\mcenmlefof ohe same
-sel f f d.. F d t hat

s R ingog¢hapide @85 Bieria.cbert A0 e arpt f s

799, e?ligl'@m&g prieRblydgsical 9P n ARYas@D glvgﬂ'[ty‘bf%ﬂogé&hande

(an snal er) pepti des, 100% overl ap betweéen t
umpie rstlmjl@espa esdartpopnlatipie oh intestinpl Gicecinealh hdctmm:; resultmg in an

id { th te
infp gt ot TheaRia er phalhohfrdhafde RE AD IR Siffide can be
sitBER@AuTREH Ew@wldrﬁgeﬂletnnﬁlb%ebf thB @dkps@lve il ok RIcanE®R rts (e.g.
not present, risk of adverse inmmune reactions, such

glaensplapivsdnadn ithe siselkideiby tedatel purtben off thiadonasmeabhrides units
Iﬂéﬁ%{ﬁhﬁﬁp a%QM $tage when non-nedically trai ned
rsons adm ni'ster any drug to thenselves or to
others [0034] Fromthe viewpoint of preventing
verse reactions such as anaphglactlc shock it is

Prﬁf?&bly@ rvester selgbleh grontdigespilst pasehaslssAspad g Imve ga glegree of

g%aﬂ&h P E%Qeﬂo %ﬁ@g?@'%f@% Uk sf’go St Iﬁo@:pr&%rabry
aCI , an St pre era Yy consr ts or am

atdeastd35 wELG@maodn @rafelabkycat Ntasoh8 aat'b v the cdmaﬂadfeanmght of water

eral jnsi ht t hat a t i s, broader, with
sofblk: aqg; gy sﬁrcag ff P %ﬂe%‘ew? PRYPERgRR (PP) below
100¢ %Sfé' ﬁéerabgn%rowh@a e%sﬂ%r@@@ib‘l BiGagmeat sryef I&Vé%a DP

sti have activity, it is herein preferred that sa
adrvelpagmsladnémc@s yisghsity and mr@@q:sd&rmm@blet}anﬂtlt@elllcwdlgestlble

R BRTR) ALALS P TIPS Gt B o e

peptides to protect against radiation injury has been
proposed in the art. The Japanese patent applications
JP09 157291 and JP09 157292 descri be specific 6-ner
and 9-ner peptide sequences having an in vitro
|nh|b|t|ng effect on actlvated ~oxygen, scavenglng

. . T 1
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use in the production of a pharnaceutical conposition

for treatnent of radiation |nJury are identified
wheoroeilossas VWC, LAG and AQG [0044] Sim | arl ypCENLE0AD50094

useful 4-ner peptides for treatnent of radiation

in GV, V, . PGCP
cue i P SRRl DevtligeSiRpec s ARGB TiBP of2
to A BY: usl—r%d—mn@*ﬂe@mﬂyé\lh_r h 8 §hb péra_ -Eltage%lsgéch@{&& with-h Mw DP

SPI LHNL, CPV MIEV, EALE, EPPE, LGTL,
thy/@mnentailig, and oGl atpey ei@r«:L on m@gr@wﬂs ofrthe Ipetfst daié badtoyia and
bt & radlat&on injury are TLAVE, VEG\L, and

! ﬁ%ﬂffnﬁggﬁ P UE ey peptides for treatnent of
radiation injury are VLPALP, MGGIWA, LTCDDP, usef ul

7-mer peptides for treatnment of radiation injury are
Asgopipg ¢t a/prfRrd caihediaproRmhe pressr vetirerthey dR jod ewater

SOilﬂ))li ﬁﬁoﬁ-gﬁ%gﬁﬁle %Zlccﬁlgr%eag' 9% leﬁgt Wy 1110% gﬁ%&?&sﬁ@@eﬁthm the
usé%u -Trer e for treatnen? o? radi ation i1 njur
DP of DidwsFoRAlLe, I{oﬁ&nﬁdstlﬁlelmr:clmﬁﬁé iBjgscfembpeat iahdtyl 03 ca¢n more
4- pep |des can be found esting for anticel
Preﬁ?g%%év att ﬁe&ﬁ& Vi ninshigding ér éﬁ‘fcgﬁﬂé% SHYs, a gcrggsfipideetsy of
p&‘?ﬁ&@saﬂgﬁ r@éh@@é tid 9%&1@?&1‘3 afd rQMPt‘é' ﬁeég %Bﬁ‘ge@ feHﬁ@ntann
eptide for the production of a pharmaceuti cal
alm@ﬁmswlq)ro rthéreby tlmprqwr@ﬂmmiatum stibpediciad Ufateria mgsof momore

e R R e R e S A O

Dpeéfein(PaﬁlbﬂeC[éfe%ﬂa pmvlldf%rabwath@,watep%tdb@e non—dlgestlble
Vi ewpol nt of pr eventyl ng adver se reacti ons such

sa@@h@pﬁﬂy Baleasi 2P ohd & 001 Tlilfswmugolpbléf mméxgeﬁtl’oé@ satChl@,arldes A and
B le S’Petr it ;lb]t) Onpcfl%'vé R0 ¢ n&d gh ?11?fep %Iptmgnosaccﬁarlde
of S, Ynore p ref'erabl y

conS|s am ho ac
co@@@@itﬁh,spr@ferﬁ)l}t diferaalhiv@oqetithside @BshpoEiidbnpr ef er abl y
consists of 3 or 4 amno acids. If only fromthe
viewpoi nt of activity, based on a general insight that
I :
Ingarc]ﬁjbe\f%%é/dwbt?l Qctﬁgl%g@P m Erege{}lgoﬁieéhgﬂ tﬂftr&fcgﬁtagé 6fat 'lefast one
glmhmdm dinkagd «)lﬁ)wzitemgelubkmheioebiygamblabmcclmrfdeagnbmd af total

aa,. st | have activjty, s .herein prefe t hat
glg%gsglub éﬁ&(il%fé gﬁﬁgqsgqt 1no§ac&hacﬁ46né it Eeas 48 Z&S]m er tﬁan the
pe&int3e ro@@ﬁ@sanié %lﬁf&)sp(ﬁé tihdbeah Wardtsefuble, tnt]ﬁumg%gtt?ﬂ)l@ %E&:hande
in need of treatinent for radiation Inj ury can now be
Biipreferably of kad 3086, veuboue arﬁé@’ablyolt I¢ast 7 londibe trar “glycosidic

11% eg’lcqt,ﬁl ng{l 61} %{per? b or:{ﬁon% E?_% E?@I ntc}, Wrttnlgd Pltween the

rn’[% &Rlic Wn%@i&ﬁﬁdrldet et ey the re@itihationhasti Watt@tA thereased
e organlsatlon of help in energency scenari os where

diy¢rgitis an o&lymlq@@dm@gmwm@e@sm) vpdert range el bereflishl ybacteria.
n e a LSk ap r|t
GABLRY CIRURRE B LY 43 L CROPEFULBR8L o, in
maesaccbbridd eatsmndiffvvontlylnbabirad gesitio s, hﬁdi/pr thuh ¢y form o or B
conpared now_ to the situation that sinple
boadsr Bragnples pbdiffaentselyerskliadinkagesi efcuiehngr @ watgr soluble, non-
[ 4 ht [
e R A A e e e
thacgbd&srﬁﬁ:r litkegep o ceatdri oiubdé, monpdigestiblvesicticaide A comprises at
[of0) ' i n for reat nent of di ati on jury .
Iegihales AsH @ywﬁlﬁile%%ﬁ%mor%%%@@%%Aeasg TeBil yposiaic
lidkRg&NintWh@} RbRi61O Elon-’afgegt‘tglg'sﬂd:c%ﬁﬁ@é B ﬁre?eerﬁ?'c%ﬁ{prlse at least
deV|ce desi gned to deliver a single dose of
405a B3, buglegos(dio/milagtd, yndre pesierablyy mtydeasiriddys. sorret i mes
al so described as a pre-filled syringe for
self-injection or injection by non-nedi cal personne
or laynmen. As used herein, the term "autoinjector”
does not refer to an injector for the automated
application of a biological (e.g. peptide) sanple in
an anal ytical system such as a chromatography
apparatus as |s descrlbed for exanple |n Husek et a

T ~ -~ ~ o o
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acid. [0052] In one enbodi nent, an autoinjector
conprises as an active ingredient an antiradiation
w@epriles4i or functional anal 8g t hereof ) that iBCTAEpzIol/@50094
of reduci ng adverse effects of radiation in a subject
when adm nistered after the subject has been exposed
to radiation. Preferably, said peptide can confer at
Inl £3edferfedahbbdnch Hesibican ¢ ?bsﬂﬁ&n casthat 4 @BmBAAREE off fGal-
adm ni stered at | east” 30 m nu nore preferably at
oligeagnd chev#eu rsoluhbstnqmr@g@slﬂébl ya@ham@aswlegt@d efram Mlesurgoup
CO%%IS‘[%’Y%G Ok f?‘uc\{ g%s[agc?% %:s[ (S?Ch as 131?1}/@) m§?e§ér$ (r]ab }g h gém ination of
GAgrmfgganmyh auuveo hja@&h@F DP BRWL@CLiang 10t sndapplate ablubid, Yion-
I n unexpected eneﬁgency situations. [0053] In one
diggstblgi ride pRlegted, BAN BA gmwoa&tlwoféﬁtlfapmléﬁc@}aﬂdes and
t
frlgcgégl%bgﬂc Qakgde% en\?(?éé é?ef%%lli i[[}%/ﬂgl?ag%?ig)ggrgn %Bnc{bgﬁﬁ%saccharldes
anddndlent s aut omati cal ly upon activation. Each nL
contains 100 ng, preferably 200 ny,
anti-radiationpeptide conpounded w th an exci pi ent,
PrSHEIbI A5 BRarRICA BhE RhchHIR! BSIrth PRRNK 8 8 Y99ko 9773, more
et hyl™ al cohol, sodi um benzoate and benzoic acid
prbigfabéyr $/95and 9E)/én Having bathodacelsride o5 emdaBi esent fin a"t sufﬁc1ent
referre nent t he..a injector f e . .
ro B G ARG P B U HT P 1 (Pt e actaab B gsighy atio
ofRERMtlg ANBIH 8N/3 A/ N AMBHISxRSE ISsacMikide N, BERE PR f¥rably a
smal l er than 7 am no aci ds. [0054] Preferred are
Galitdige) wetfasran plogosperbatideads ween fotheaqueferredidh dhis opill have a
r a peptide of 3 to 4 aa in |ength,
tmﬂﬁ}%%%téﬁykéﬁ%%ptlde whi ch has a dose reduction factor
(DRP) against acute ganmma irradiation of at |east

1.10, said DRP determi nable by testing which dose of
Longhgin nohyunseiurated faﬂvwmﬁ&&@éﬁ&y at 30 days

Y © "
Pr@fe%gf %?e) I})nrggén‘? EoMﬁ@éngorpﬁﬂﬁm;ngﬁ %ﬂelg t1sleé \éﬂ% Ch.?,gl Iﬁoé%LrﬁéEturated
fatty heidls Wil/oaldg chaiatpohgnehinaleddase aofl chaids dtCaURes C[Iht serm
0% wortallt at 30 d LD50/30 after who
L¢ BHEA oft e(me)n iy eRlign ﬁ@%@? QR IBEY 8?1drﬁr ity pewy @@m with a
leRth Yo V9 ¢t Baﬂaaﬁs YERIdrE Gn@far 381sH RERMsAGrALd Bgncﬁo PrcFerably, the
after WBI and, wherein the DRF is cal cul ated by
COmIMDSldlIOng comerisB50/ JAC-FUFAh escpesptdi desrn r gt @‘oqm eralsstiby  of

.the LD50/30 of the control. imal s. Even r
CiSPERERRBRT 6 o) SBBr LEAYy S95A e Bt BROVITIE acy!
chadsS(BHAPSR] hRRHRhR M READ6r @E&Eha@f@é&) e ané eﬂﬂb%Qbment the

nore preferably of at |east 25. Suitable peptides
COfﬁmOSitlﬁ@ lcasipyfesi IAH AR Imanothas Jee@pdﬂn@t gheglogpositign sompeses AA.

Igref%Pat | ﬁl%lcom%glk)s %&%%%‘é gbﬁﬂ R AU SLC %%F%Bc?vaﬂlaggodusly
e peptides for use
suangnhem Jtt%cmuﬁa‘ S}tstﬁm bﬂmhmm t@roe ML, Hleﬂéé aé«ﬁi‘mtta@@‘d of a

QUVC, s{(gx VGQL5RVLQ

commzﬁltlomve@pﬂmwbem:waﬁs ﬁwmm@%@@mhg(@%@ﬂde and LC-

P PR Ry, AP AL oarfs e svsem of

thRiP@Et chpdved LECHe, walkrAdh)ble/mGMdjgestiblk Micgharidc00&G] The
i nvention al so provides a pharnaceutical conposition
for the treatnent of a subject suffering from or

riRekéigediid BPAPDAN' I Brdraidhl s I6AEH, RidiOProkthbly belosed 8

phar faceut i cal conposition conpri Sing:

Theh dI(rBPYERo ghaya bk y pefvided t sy dresmbatiyt aorﬂs,am i trighydéradd dorm, in

tide, .or a functional ap al og t her

pIRREIHEEL (0 o 85 ko BER Bieo AT o8ISR fof b oy, The presen
together with a pharmaceutically acceptable dil uent.
The invention herewith provides a nethod of treating
or preventing radiation injury in a subject in need
thereof or in potential need thereof, said nethod
conpr|3|ng adn1n|ster|ng to the subject a

o o " o o r
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conpri sing PGCP, a pharmaceutical conposition having
anti-cell cycle activity conprising V&L, a

w@baresoeut i cal conposition Raving anti-cell CcRCI/AL2007/050094
activity conpri sing RVLQ a pharmaceutical conposition

havi ng ant cle ct|V|t rising EMF :
cimbr e FeiTrel sosmbber i Hao P hE A DA Rbggingipid form.
Profetdbly tie GRIM irglid DHWAL, AA RNBEWREEVLT GAd 200 TRAS igréefibly
having anti-cell cycle activity conprising FVLS, a
be@ﬁ%@éﬂdﬁcal con‘posn tion having anti-cellcycle
Prﬁ%\rﬂb\( Iye r{{g”)rg:uf)'n% r1ses %Oat\s)%@[)nn?cﬁ ?ﬁk ng% Slg(t)sleolqlore
prsﬂaaatbrsamﬁol 158b ncg;mm@spﬂef@abmaam ROSCOYh ;- cel | cycle
activity conprising FSYA, a pharmaceutical conposition
having anti-cell cycle activity conprising FWD, a
OJ;lQ}aZ;WO%éHSCGJ conposi tion having anti-cell cycle
actrvrty conprising AFTV, a pharmaceutical conposition
Inhavpregeradt icmbedimeny cthe ewhposition addipohalyngohfsikss @robiotics.
Ear maceut caI conposi ti.on h ving anti-cell cycle
Propioficy ti ct PpPIcst Mg ”@EE%?“ farifad¥ior %rgﬁm%ﬁpd’%l?l?li oHpon
adﬂﬁﬂwﬁ&uﬁp&ier&?‘béneﬁﬂél Erré&s to'thhé Yo & OPRb|%icd ﬁa%%e-ﬁeﬁéal effects
phar maceuti cal conposition having anti-cell cycle
orau:ntastmalyﬂcom,rrmguml ri@ralxmsllor alephanumc&ysitentaf pmgmprbsmmemand

havi n cel act i VI ing I TTL, a,. .
g b i BUbF i afs ROl iR T ah iy ety chosPdigestivl
sa@@ativé hlyd &Bﬁi’tﬂcé‘; W h5RLGupRriphEtdeR6S ﬁités@lﬁbl TRIRASbE Indfune

havi n i-cell cycle activity conprising GVLC, a
syplieay b@tht P@é@raltlﬁmh@sir@blghcsmw|Sﬁlg>c@dtfir0m, éh¢ geopp|censisting of
Lc%‘t:obaﬁzlltuy 1?(9 g@r 540? cggré Nél ac{e rB{%?abTa%ﬁe rog%tw(éﬁr% dt from the
grawbmcsﬁugldfaﬂle L@dmmmus%ciaza)ﬁhzm @otp, -Ic &Vzbmﬁ%@k eL casei, L.

activity conprising LNTI armaceuti cal conposition
Paressstg anplangeim, dy cledtesict - vfetryw%wp rBiEigeclanq iafantis, B.

t | »C g
o BLRRSY LR, sEATRO YRR, DAL BB Bkl Bry,
prh‘amstmgamnl i poebdsetyed/er &cthrasiel yinco ﬂnmurﬂs;tragtoE\Mszatem soluble,

rmaceutica nposi ti on having anti-cell cyc]e,
Oalcff gwlﬁfﬁ L?rhq%ngStWWeSa PR niRcEst i Al £ &ilfsonand
Bzﬁ%(bd%%r% 'poﬁﬁﬂaho&%' £ agqhlv ki%ntcodﬁ@rétﬂﬂﬁeﬁ%—'fbre% and L.

pharmaceutical conposition having anti-cell cycle
paaeddsyi toya desspr e)genttg SE@@E}lﬁéomh@nmme whére adonwoarpasi the onfant

S e Bl A s Pty W GoRRasE BBl piotcs are

préseht Vi tay dGBMB6deSbMYx MBR@olorsy m@ﬁ@ﬁﬁm (&) 1€ aQRPE'Si dfi,0hore
havi ng ant; cel | ay ycle activity conpri si n% RLP

a
prpf@mb&wacléd@u ¢al IXdBnpdls@Sﬁumferﬁéw g 18ntto - belf @?cﬂaeh different
]%J[(yl ty conprising LQGA, a phar maceuti cal conposition

probioti
avi ng anti-cell cycle activity conprising LCFL, a
pharmaceutical conposition having anti-cell cycle
activity conprisi n% TLAVE, a pharnmaceuti cal
Tf@diwtﬂpa SORRUFGSG: smorlalbéwa%lyé pd mngralp poncdisiah Fergirpggant
Lo p [ n n
'6OL8n P SRTBAEH, ORI B "l YRGBT g Fldesied by
pregrrnpowmmmnfdnathem goratht i foet:ab 1 benedit elrahtsm\m ot theserpritamimgand
IVL':‘GIV\A, a pharmaceut.j.cal conposition hav antj -cel |
mMEACEnARe P{Oﬁs‘f‘&} COBRPTHSY} AVE redyc E ﬁ’é’glélﬂft‘?fjc"aplpo““ons
to %F'@Qéi B§7 %Fbgﬂ@fﬁ' Vg&n@tmpref‘e?elﬂl ,GHE eBmPELifidt EYmBIIER Ak %a@gone
armaceuti cal con'pOS| tion having anti-cel
coa,mn@hgltamom/ ptqfer@blwmﬂlgasn ¢hrSPROVINPCnéY) dnest preferably at least Six
ytic conposi tion .havin nt i cy.
HEGTS selkip e SRR SRR O bidgShemEogupmin B2,
Fi gure 1 Whol e Body Irradiation of mce treated wth
AQGV (peptide EA-230). [0063] "WBI" stands for Wole
Body Irradiation. Radi ati on danmage protection in vivo

was assessed after WBI (6.5 to 9.8Gy, Philips M5 30 at
81cGy/m n) on anest het| zed C57Bl/6 m ce, and survi val

rr o o o
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conposition. The oligopeptide preferably consists of

two (2) to six (6) am no acids, nost preferably of
wo booggofo8 to four (4) am no’aci ds. [ 0071] ForPCT/NL2007/050094

i nstance, a preferred conpound could, in one

.enbod;j nt be: A .G CT wherein
ViR Ry B OLapE < SR ( Bofrhea B0 dedine. Preiepbly. ofpese
coRfbhetl§ AHPpre@ént an GEMERAdosRI AL BCHI YO 95 F e é@@m%nééd daily
the CGtermnus is selécted fromthe grou snal

alloavagee fLRIPA) 5ma1m profesailyl b)“«t\’fiﬁ@pt45d@8100- T, gref@iai;tly ViR A is
Suﬁg{ % Car or -N(CH 2)1-6 NR1R2, wherein Rl and
é% sent are i ndependently selected fromH
al kyl , aryI (ar)aIkyI, and wherein RL and R2 can be
cycIicaIIy bonded to one anot her . [0072] "Al kyl" as
T is preferably a saturated branched or

I Qgunne, . 0

TGRS, BEATE OO Y DR o
adnﬂmyieredas this petghaait evamcni ia thmfcanmf&t ba, inymp“soleaa tdobet, a liquid,

group, preferably having 6 to 10 carbon atons, such as

ﬁﬁ%ﬁ?&ror napht hyl . [0074] "(Ar)al kyl" as used herei n,

is an arene group (having both aliphatic and aromatic

portions), preferably having 7 to 13 carbon atons such
Praferdbdn zthe , compwitbenizya miﬂg—pasoqbyl[cblé;hzgdmpr'amg fats, proteins and

iR TR 8, PRI 0 BGBoiT 1o8 SuGER BT s tess

thaPNNRLrdY tPREY tHE aRBBAtSf ERdicY & B EorksGmel 18e q&eteidt)%s this
are conpounds having the same or equival ent side

mikdhied legyid eapadtinow bettlan tetraafeqkd@tme @@ilum‘i: rp0 to 1000 ml,
mgrre &ggfggagﬁ}{ etopi(g)? s{ Srnge?gbsl 2!5' E% gk? y]%rﬁper tﬁg composition

is A®Ar, ALP4 kelal, bhadksble eorﬁposnmh \kzﬁkﬂatvﬁiterc‘achhﬂ}kbgeﬁ (B8IGHefAfably
the keto |sostere hydr oxy. i sostere, diketo isostere,
begpw Pioa- Kisfegakly fthe 69@%%1'1*811 ’ér@é’ol“éj%tpé?l@d 1{1 serhg} comprising 1 to

10 CARP TG ARy, 15 BF7 pNEUPRTentl Q8T 21 Shel o

ol i gopepti de. As used her ei n, acceptable salt" refers
to salts that retain the desired activity of the
Desei gopept i de or equi val ent conpound, but preferably do
@ Pebdrt MREHLAY ! Yre®lhBGt ik NSre@Gl | MEdNri@E it N@ministered to the
ol i gopeptide or other Conponent of a systemin which
progest togecolin gmpaemund octwiera®p esd 66 gsperlagapricterahle babyadn 3

ition,salts i th inor c _aci ds
an s PR 1S RGP RIY Sreh fyATRoEY A CUSE e Oty s doily
dcR€ isthdnil ARERROINI dhe dottbn ﬂaha‘y PrafetBly, e dhibeddsekedivided over
Salts may al so be fornmed with organic acids such as,
2 ¢iot ok perpibes, it are cersugicdgx Alor ¢ timrdsder day resppetivabi d,
succinic acid, maleic acid, fumaric acid, gluconic
acid, citric acid, mal i c acid, ascorbic acid, benzoi c
Pra&'rafb.ly,ttﬁdﬂ dbmpeésiish ispaihiteaal o, tha|;@é:g”1tliaﬁt @omdn at least 2 weeks
9] lutam c acid, and the like. Salts may be forne
be\f\‘i’rﬁifg us oleJvaive MoTReY ETablt plolsaststidteelss moshPrelembli atnieast 12
.sut h, barium magnesium al um num copper, cobalt,
ni ckel and the like or wwth an organic cation forned
from N, N -di benzyl et hyl enedi am ne or et hyl enedi am ne,
Amplicatioryi nati ons thereof (e.g., a zinc tannate saIt)

007.7]1 Sugch. a phar maceut,i cal
Diifesrdfeafe B fHER T b&iﬂﬁ‘ﬁ@i’%ﬁ‘*@%% A% G hsprpgjow where
a hdd df RN ABCRHINER! is GRIMPIOREd, iseid MBMo& ef%pSiing administering
essentially of oligopeptide and PBS. It is pre%erred
ant ¢ffgetiyp emelnigeipe geomgesijien e desgrbpéhpeingppy or adpinisidsing an
treatment for exanple entails adm nistering the
ol i gopeptide in the pharmaceutical conposition to the
patient intravenously in an anount of from about 0.1
to about 35 ng/ kg body mass of the subject. It may be
useful that the pharnaceutical conposition consists
essentially of from one to three different

F A1 —r g L |
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synthesis, the cleavage fromthe solid support, can

take place in different ways, depending on the nature
w@boorhawes pr ot ecti ng groups Bhd t he type of | iPRENL207/050094

the solid support. Usually deprotection takes place

nder acidic nditions a in th
HEETEAEMY STl gL by Dihs eh GeBlERG Mo 1o g mragpant
wé&Ran N@isPERS | IRk s AR SIS ofSY MthesdtSa wRle! Q@ble, sm digestible
[008 4] Another possibility is the application of
sae@i@yldew Hegyppdieiginsobd CQI]IPhS@@lmf@fum(é pufpese.rBethgugnners of

bk P
p 1nn9“;] S}?fgSenE \1ent]10n lfl({/gf%rd%ls go Eﬂ? (f %% l&e g&ﬁ)&é{l\l}g such as the

pré&he ®itioneid Slsec( A adertkin qaﬁ‘f)os%lew tlY@ﬁdimnils&&ﬁdn of (He8hésent
Al t hough possibly not desirable froman econom c point
copfpoyitiefis wicH dopesstiaeRUBR€or di ng to the invention
coul d al so be nade accordi ng to reconbi nant DNA
met hods. Such nethods involve the preparation of the
A dmhcrdeﬂ)r minpngp@phé decdtimal Bora dng/omeansnmincexpicassi aiginfant is
reco ol ynucl eoti de sequence that codes for one
prgyid %"“ fm?tﬁ%d cﬂopﬁ’élﬁ’é‘ﬁt # 1 t?‘im@ug’& FORPeSH 1O Qﬁﬁ{l%\mr%%m
in{RrtoROf. &%’Eo%{f]o@ﬁmﬁ% g%eﬁéﬂ ééth'"ke th Qﬁé‘e%ﬁbl'e ’%&&Jh‘éﬁ&es to
introducing into a cl n|nveh|ce .g., a plasmd
a whaige pigaant of sod eantDNA sequence abI e to replicat e in
a host cell) a DNA sequence coding for the particul ar
ol i gopepti de or oligopeptides, introducing the cloning
InV&RI GhieodimeR the SHhuablsst@HKATHO I fBntOk sREAKAENAL Bel@dning
cell, and culturing the host cell thus transforned.
thvvimmlaleeuksmnyom ithe Hwesenic éventien gelelgs te h@lpé@\rﬁpmhdstmyatwn
andpoﬁlnecﬁ ancgmg anatﬁgg%lgmng ?s}gsg{éﬁagg efe/'\gblusfﬁduh rovemént st1mulat1on
and@r EnEAYYLIBAE;s With BEIPEEt 16 LOLRINOE SFAUPO MR, mthb c@bnﬂams of this
_been altered such that the functional pr operties of
Iny¢{ios dpgrah sathaicanast e prognint wopaans b didmatjipgest water soluble,
no@l%i?&%%fe' E%cha;hc%“%%t E&Qﬁ%bs@\fedf #ac 5?&%étf %no(gf & water
peptide or a ftunct ional - anal ogue thereo can be
sotlel e rrinngestiblengrcetmrida due«ttedaﬂhd/mnatml immooe sgs¢m ngwards a

I t t est [ t .
Ti st B e e B Srela8in{ BE o) (ar beford deivery
thé @rﬁﬁﬁlhé“syé{&ntcﬁsthé 0EbdtR IcRAd 35 f)ﬁrfn%ﬂ %%h%cﬁgm{efl%epwrs CD14

peptide, for instance a peptide anal og consisting
andollR §. of L-ami no acids. A sw tabl e test conprl ses

A R G R S R SR T

pr§gﬂaht G/)éﬁieﬁ PG R PréRniTRY tlReoiet & Abpie didetédddn Qhep hrﬁaﬁt In
nodel system e.g. the Arabi dopsis system exenplif

ongerebatlibeniothe ermpesitiog Suddnuinstr¢drimmpedanan) W@mensm <prder to

th e ves et t
ooy s BEARRATI o ke R oA ey D8 o8B gl Xczema
(iexanppie Byrnianicsci Bghda( Ay, ahyfects?; Mharcbnjoy@lvétis, and/or
arrest. [0087] An anal F%%ue can be provided in_ many
whggiag 1¥161Fe mﬁ@ctame@ prefig Wgﬂlerao%?wppwemtﬁtﬁ E&zedna ie.
t n be
oG B 0 phor a4 § A B d R MO HGET
t he or| gi nal peptide taken as the starting point but
n&@@&xﬁ{oﬁ&%}% aﬁamg t:rzgg)(r:lgq ngvgd%%ofsagwg)?e nat r1gae|s‘l1‘3/1e saccharide to
the Cﬁ’t‘%gﬂn‘t’ afybMenam NRcacid i 1%'#?(%16' Gt '1%st1na@ nﬂot%mOF Oth@C irffant.
residue is substituted wit anot her residue wt
Adypmestmltiby ofithd prmsenp rcop@mﬂtles 1s( i 2@ em’wqu@h @mdc fqrw)ﬂhancmg

LSy ch that .t overal | kel to,be

g B RotuaR lPLEEG oD AR eblof i Thesed bR on
desirable to i nprove a speC|f|c function. An anal ogue
can al so be provided by systenatically inproving at

| east one desired property of an am no acid sequence.
This can, for instance, be done by an Al a-scan and/or
replacenent net napplng nethod VVth these nethods

L I - o o o, o
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duration of the adm nistration nmay vary dependi ng upon
a nunber of factors that mould readily be appreciated
whyoorhewes skilled in the art! [0092] The adm nPGL/NR2GODDS0094
dose of an actlve nol ecul e may be varied over a fairly

o R A T R BB S T P LB by o Fch in

biffiddaeReM Al/drNBcthOWRi fREoMBAL tHREInSALMDE d,tsltetr]y o@fth& h€fant and
conpound at the upper end. The optinmal dose or doses

Ifpeeves tlpﬁagatstr@untaﬂlq@ headtht Aghm@rcweé@dstmmt%én@éleehthﬁawes toa

sician or . cialist invo kin
re?%cteg 1n8Ei§Mcc?e oL t%ag FO-111 ?ﬁ(gm% & élﬁeva%htortf: c{ura%ghs & hntggmal
infdaglopndirdduesd iM&lght aad s@@ﬁt}Ofof therpadte®mbl iflaamation, a
0093] The active nol ecul e may be adm ni stered
regiGed cinpigenge anddey seyeriey wé liariocas frdyced copgipadanngy eeduced
t n
i N Tt RS
during pegs@ny didveninigen, thchtpmmﬁrqontﬂmn@ntamq;rmnigewuﬂeesblable

adm ni ere rough si ngl e dose delivery using
n %@%@ g %&V 'Q Syemetgnug qréﬁﬁ%gtg?@& aaléuw&‘g}ngs 0% fupppved
mV’t'ﬁé’ l.nie &hﬁiﬁmﬁgﬁtﬂgﬂ gaklayive @@Qﬁl'ﬁiﬁmp bf ¥hidte@R I mother during
tolerable. It should preferably not be i munogeni c nor
pregnasey idnd Inatmmgest ther plaecmt mmmpoautudnsctmmrdlqgewmet-soluble non-
t.he a tive nol ecul SO as

g ER o S ST oot PR o dothl 4l e et uesen

coMpoSiBAt ¢ot@srisAe® WaRQWaIubIL, t ish-dibéstiBRe Siich@idee A Oftrengthened
pur poses of sustai ned rel ease and are contenpl ated as

imgnutlei gystee walt diec of prevratiye @bleat on plopin dtsnasegand/ab Ireasplratory

1nEe%{1?nse iy or\lleee%‘t(): ld%%e t%‘(‘i%nlil%gtrat%%tof ?he %rﬁéjent com os?tgon t8 'a s‘pregnan‘[

wéiigh of h@ﬂ tblp@e\d:nb aﬁdydr fRleasrR KYSitiENs, dlydra&@ l$§lected from the
instill ates; absorbabl e and/ or bi odegradabl e

A BRNISEAR o aHerzyse. daed pHTRRh ee2eMinG e ey Frepmatitis), asthma,
rhi§id Vﬁﬁ%fe{/@t elrhuf’u Ié]uﬁ&'fxgﬂ@s v&%hﬁﬁ%hy t%glﬁml infections, vaginal

oxi de/ pol ypt opyl en€e oxi de’bl oc pol yners
mfwhmastlesmratmwosrefedtlomk,edwpmbyau oytistipatgomb od:rsmps and intestinal

anhydr i pol crylate and
m phdR rtg dffede a%%ﬁa&gb , OBthi BRI KRy RS ERtion of the
pr@&hb’ E@ﬁﬁosnﬁ;ncto éJﬁﬁEHa{nt %ﬂléﬁeirsmséd’ & ?f&erﬁrcﬁso‘f@éré B from

the art. [O One fornul ation achieve the
thacgwup aumsuugeOfeh@agalcmﬁwﬂpmesnwpraonabh@£U0ns diarrhoea,

coB RGP B o B HEr L s e Ry (B PGk fergyrn

pol y(dl -1actide-co-glycolide), polycaprol actone,

pol ygl ycol i de, polyl actic acid-co- 8chollde
Paslsaaes [pp apoisijis uhe;/ presericiogiposipion yeeareing torthg mvyatcm with a text
ste{tmgrt%‘ét H}geor%egél Eﬁor‘iz %FE[{I I %r{‘} rsrﬁ(% 9 %)?elpﬁ%gé &Em W1ll g1ve her
chﬁGQhéTb@slt OBt A1es b@fhf, €or xanplt RgadingMefestiriah 6610d$hﬂ10h§‘ linptestinal

systens. For exanple, they generally use |ess active
ﬂ%l deta égmﬁﬁﬂ“%y?mé/é’f IS PETRD, 1512 paMaRodeaiel defence or

SRS RSO B IR INE S gpnc.

separate drug rel ease by selection of mcrocapsule or

her ize, drug | I ng and dosage :

AdRBPE e 4he SqinpRRiHoh Pﬁe SRt & Bt g prbpgiment used to
n&hﬁk&héﬁﬁ&u&yggé%ﬁﬁﬁhé? @&hﬂﬁnm{00951 The desi gn,
preparation, and use of mcrocapsul es and m crospheres
are well wthin the reach of persons skilled in the
art and detailed informati on concerning these points
is available in the literature. Biodegradable polyners
(such as lactide, glycolide and caprol act onepol yners)
may al so be used in fornul ations other than

m crocapsul es and m crospheres; e.g., pre-nade filns
and spray-on filns of these polynmers containing the
actlve nDIecuIe mould be SU|tabIe for use |n

o o - e o o
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LPGCPRGVNPWS, MIRVLQGVLPALPQWC, n=8, 10 ng/kg). One
and a half hours after the treatnent m ce were exposed

wobmraodezly to a single dose'%f 10 ey PCT/NL2007/050094

137Cs-g-irradiation. In the second experi nent

A%mgﬁvgragga }99 ! %ganlg)OHE'slg %@ g'@rén)rgﬁgn%rvgg}{o%g %ﬁr’éﬁng ngter soluble,
nonldig &bt §RBhaAes tﬁf@ﬁraﬂelﬁ c&a?f@ngft&«s rditrB@ni WaRdisafubRN non-
treated |ntraper|tonea a single injection of
dlgepstlh@rsana@n@m;gg inppnentbodimeeipiseddo tlertlt e imowne system,
thgili]ngt%%)nal %rralan t ee %{é@na‘i ﬂ%ﬁag%)fc g?{efgggrgg n%l{]ng tIrl(l: lé}l:’l tre]l:(igaanltar%ous
erWidghiént| Mhls’[@@tﬁ(ﬁl ebsiey %@erﬂtcoﬂiﬁoﬁlﬁbﬁnbreﬁrﬂﬁyFt@kﬂ}irﬁmg two
As can be seen from Table 2, all peptides tested had
diffgisat weceselubls, RaHdieridlc seraides s uped forenhpreetthe aetsentage
ofma&gbagm\’\ﬁl(?(gr’ blﬁﬁoﬁj&e‘?ﬁt Bastdf ﬁ ok rﬂ)a&@rlggﬁ'és@hﬂ iV the mtestme
| eading us to select a peptl de Tost sui't ed co
and@utvagina ol ereatgrant Womeh el‘,ms Qo fatnmrthﬁxteemnqel’!?a&etuvheﬂl’Vagmal

repeated d s and |owered irradi i on. Tabl e 2.
flqtp flé?{f@u@ﬁ& %twr@ %Jrrmgoﬂr@gvaweaaﬁn@ﬁt OV FTRVHE ,9? ipgthogars and
brE@(’dé?z}l dfﬂhé %aﬁﬁﬁ el cgoﬁlﬁr%i&oe%’%ﬁgﬁrﬁeﬂp GR bk el Sby a stable

body exposure t 0 G) g-irradiation.

(waHngHWO@da@aVEﬂafter |rrad|at|on 0/9 9/9 0/9 9/9 0/9

9/9 0/8 8/8 0/9 9/9 Exanple 3 [00103] Six

ol i gopeptides (i.e., AL LAGV, B: AQGV, C LAG D
A PIES MIR, and F: MIRV ) were tested and conpared

with PBS (control) in a double blind animl study for
Exssge pépiricabtrailr el ati ve ablllty to aid recovery in a
Cﬂfprgsre%ect? n aldPubc'lg I%Fﬁnfih eatnﬁgnel HS I gcebtoeg({?trahed 'é‘rfqldg t1ﬁlsa I‘Qarallel

anes |ze

oWy Sesip@ svak eigefoaded Thth atibar okBG r;&y%ﬂms héalﬂ@ aﬂﬁntfe@ﬁ They
25 minutes, and the serumurea | eve were allowed to

resvqdegisher therpeaneite sglearantor ) pligehsr frome Hien23h Wf‘elf of
3
e 6 Bk B B AT b e wh b e digesivle
oligosarcaktanicwsdnyl)cpn@frlsei 3 ‘g,hnif ¢1OS tfhan hvbvﬂnal GO&B BbrcuhneDmino;sThe
s determned for_ ea i gopeptide. as was
N‘\%Aﬁ%ﬂ@étﬁ] RJ%@@ﬂfl Kﬁﬁﬁ@ﬁﬁgt @v@ Helapisn). sua ﬂﬁe Ywhppgopsd 3 g of
b mhl6adxEnt! TRis ABRARAN J (801 & el OWay. The control
excludlng the results of peptide A (LAGY (S Cy
supplem)e)lt wint @ineded of @g dgebtebl@maltpd3irgd] Under
i nhal ati on anesthesia, the left kidney with its artery
and vein was isol ated and occluded for 25 m nutes

A UsbdOsathplé GFRVI@R&L baford ltidd Pirst RippREcRiAlER! ¥ BRI 28h Sweek of
were placed on a heating path to mai ntain body

ge@@ﬁp@rétsgqeceldaitocé‘ﬁ@mplel:vv@% takem gt 8 loslf &ﬁfrréiamlm neytinh Bospital
V1§’1 % %@ ImdAg u&e Ve ngOV(re O.I‘(? lbg&)ii n%nﬁolhesa?sl Ot 1%16&5 from the
plﬁc&htalh amb\ﬂlaﬁl acim Al ﬂhﬁ 5eday DO raﬂ& enaosthyafteAtiklgvery stool samples
reperfu3|on of the left kidney the right kidney was
werg pBiaEred frang Heyepidet i on was assessed by neasuring
bl ood urea nitrogen before clanping, and at 2, 24, and
72 hours after reperfusion. [00105] Results - Table 3
Nﬁmmbmbﬂmhyﬁahe?ﬁnhnmkaubmamambpwamah@nsweﬁ?m%bmmibyIHSH

I -squar e 0106 Pe tid SEQ.I D NO 4
S BE PR &59 &?@ s B efly Chep Rl tsme FACS
anaﬁi%ﬁ%ﬁh % [@pekitisdi R a'é@a% Wlt]‘-lr}ﬁlt(;g%h§ gnnglerphe. perforned
t he experinents went thfough a ['earning curve while

Theolo Howglg\matmnqﬁgpwed@mﬁasuwusn@ mdihbdd lstovat indhe of: t he
e in the inferior caval vein, sone animals
®§§%%?I@%@%Heﬁﬁﬂg?ate bl ood | 0oss fromthe site of
i njection, whereas others did not. Inadvertently the
animals were returned to the stable w thout drinking
wat er present in their cages the first night after
surgery. Also, by mstake, the animals that were
|ntended to be sacrlflced at 72 hours ver e k|IIed 48

Y Y o o M o o,
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SD 1. 537356 2.956913 14.53573 23.3083 N 22 3 18 9 J

mean 7.82069 16.75 26.74 8395714 NWPF-3 LQG SD
wd2®3065% 1. 44123 15. 51796 40. 32129 N 29 8 9 SPEBSLE®AN50094

8.172414 15.0875 56.81 82.075 control SD 1.549169

167 22. 465 3 N,29 8 15 4 At 2 hour
N%EE S5 i Chmataged oo IERAYs dke- Hapibgeagpus N-region of
VA URSR, uan&ﬁ@at@nQﬁfBﬂolNIYPé:récE lofSNpBs TP e AR0GLR2, TLR4

NI\/P%(D46 %{J\/ P Z0. 9248 NVPF- 44 LAG D ‘%é) O@ )
SrAINEPCYAS CAQ@ Elliae@l aci®4g NVPF- 12 MIR F p= 0 0 106
b)%tlle G p=0. 1389 NWPF-7 VLPALPQ - H p=0.5613

8 \?EIB}&‘EGPY PPYED. 9301 NVPF-4 LQGV J p=0. 0030 NVPF-3

re%ﬁbmetﬁ nytfome&ﬂ@lf HRODBIS tcatar@tdrﬁaﬂlora@awqeﬂ/THz-

revea d P-val ues of: A p=0.00 17 NWPF-47 LAGV
ANRseking apbeRenm KiaqregepteBP AR AANFAGTY 2. IL 4, 1L-8,

HHUOI%?}% 1RV TR D4R G Ao R & AL TH: COR4

C@Rﬁ) GX@R3NI1PE®16SM}1%I;EBI cois veBS d8tehdviREd by IRgavtiche RT PCR and

0944 F3LCI:‘-PVI S recaculated y .Mann )
f@\ﬁ dupulptegicwith &%RW Raﬁ%ﬁg) %éxé)frmvg 40 qmaaﬁfle ratio
qu}ﬂ@‘TﬁQ rxk{z)\/ 1&0$?odu%§9@n\%ﬁhﬁ1€|(ﬁ§4+o%ﬁ' @WT el PERstEevere

Ing a good effect on nortality on the mce
ddtm‘sllread in Example 3) and B (AQGV ), also having

i or ffec on . BUN of sted. i anpl e .
PSSR Qs f S P herd ol BT ah G3hfiish Bp AT with
CoRusSalignal (Fonial 8}” @PHR§t E?oﬁ&?@icblbcﬁﬂieab@)l’%) Pstaph#BSoccus

were tested at anhd 30 ny osages
engiroleninal G&or ﬁﬂ@@oglﬁb@m@ﬂ@ 3najpr \hamecgus( il glleagand from
itne U-test f serum
DR BB R LR L MR K A SeTHM
CBODﬂﬁnphlﬁiyte@(aﬂmmgvhw Bloatl AmplexWAkge Qtalledl, wah appropriately

/ 009, at 3 mo/kg 0.02, at 10 0. 000, and
dl&? @%Tﬁ?ga/ﬂ%% Béés or f'l%p-%a@@qt a@n%clg%@ggb@ @Ss@@amsvlafm?@scm

CRE PRI CHIRS, G P e QI R G120y €BRIR0CRE, cere,

C@RV,pCCRISD GIGRUEIXCRS, CK@R@\@(CH&S@@@H% esd aﬁpropﬂa‘[e isotype
dvvlth eptide B. (A whil e the bg{ﬁeflm

cogfrp cf\ (Sh stBne Gopipnyating FHtiseqyiqs Weredyted- dfic pgreentages of

chleﬁl‘&ﬁfne%f\%%ﬁdm*g &ld WP Ik (NSRS 1A E%krlng PGRhin
FOR ('+5I | NFANT THE BEST START AFTER IR H ELD
thOCDPHET | NENTTIONpdfhedatpsme seditthd pereertagns ofeCEREésxpreseng cells

i1 f heal.t h f
Wi IRAS CL P R8RS ol Bin titsh S b0 Namf Rfiee procedure
wAbHERADRy itkin TthiE ADYENT AO r(TI:)hﬁld‘f@'[ﬁiéCDWSRA$ lYmphocyte

particularly inportant that the baby develo _
pagylaiings. prasghXA&¢ thedmgan éluarﬁseqzslpe rfafengtyafMF @/ﬁs |ciete|r1§nned-
r n e nutritional
e R G

waelel ® primnkatiof agshe unborn ch| | d. Long chain
pol y-unsaturated fatty acids £LC PUFA) have

Hepssiized 8 vas dilytpd |l 4¢ é if RE M- £649- ddidepts 9hd mlL éfIHEGH&B were
h t

s HARE0 B bhaFlln Rl 2230 R SPOBRAA Nt 100, g

BLG}, PUkAlbufaRy 08989 p@éﬁbr iDes), sunphpdysaontpmsh t(Ddn.pug/mL  LPS),

EP1296694 rel at es_t y of al and
st4n Véfe%caéﬁgewq%ﬁ @ . /El.t]]w %@ﬁ@ﬁf@e@ﬁkwﬁd@w%ww (10
% 0§53 ) BY nRAMnABhEH Hoy- Weﬁ*%hﬁﬁﬂecplﬁé‘“@&fs'v@ere incubated at 37

enefici aI m crobes present in a healthy gut flora,

(pimea SéridOpagnasahat (24 chiok 4B drandtsupérghtants sﬁ@r@fstoaﬁtdmm &0 °C
fo 8‘3 %% 1SSUMVARY OF THE | NVENTI ON The i nventors have

FOURY™E A%YSami ni stration of a water-sol uble,

non- di gesti bl e saccharide to pregnant wonen i nproves

the i nmmune system of the unborn infant. It was found

that the unborn child has an enhanced expression of

the receptors CD14, and TLR 2 as present in the

rrenbrane of enterocyt es and rmnocyt es. Add|t| onaIIy

o r 1. i " o o Y 4 a1 o, o, =
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The present invention further provides the use of
wat er sol ubl e, non-digestible saccharide for the
woreovafiesstur e of a conposi ti off for i ) strengt her@MYyL2M02/050094
I mmune system of a pregnant wonman; ii) inproving the

1_\4=Qr1tiest|nal flora of a pregnant woman; and/oriii)

the vaginal flora of a pregnant wonman;

T eykided Rers QRAGTE] 9N dustud Blftnsdt 8t dvittp at heman multiplex,
pregnant woman. Water sol uble, non-digestible

pas@d@hmeddﬂowmt@nﬁpws&atyoiﬁNﬁsce dFNmy, tlhelﬁmlé::?e Ab-4rdt HOd GM-

#Iﬁ dé Sco\ﬁ\%ethn r t1srgslst1’lbltﬁé sn oegmaltJ Istgtesvtv!%rgl 1rec Cglf%tlaarl IugeedS without
futthare oilhtn. I'ef aétsrrhiae SIRCE; hAI-8 ARECPVI Gldl MIB 1n‘50t,upétrgteﬁ1tse fere
in the intestine by the action of acids or digestive

dilwted, hd9 igrRBMAt They diffpseneasnith crighBle Erssionyes eempared to the

b et AR pRT Pk rfhs ML Rl SR yhber

ofémbhwgl(ﬂﬁdﬁa) agdltétal leslegcyfers L(ﬁiraﬁ&)theﬁ’lwmdm&sﬁdﬁdamed from
| act ose are dig le. The term "fernentable" as used
‘W%ﬂ?@ﬁﬁﬁﬁeweﬁgaegﬂ— gcﬁ%ﬁablllty to undergo conversion
by mcro organisns in the | ower part of the
gastro-intestinal tract (e.g. colon) to smaller
Dewpite darke sntra-imdpadital catiztions hothe ohginml fraictoflose cakspesitibn, the
ta e. he present sacchari,de i ter-sol uple, .

ol eEiah 166 B RR: S R ERe oleribi aCei fedacisya and
Ldeto@ﬁz@ﬁ kdid @lot @ifferJbetwbSiS B6th Sfdabs beleondst é@&ﬂ)pi'e@lﬁtatlon
1988. The present saccharides preferably have a degree
H@Weml wnesrsugplementali@Pyvithf the suprdersentzogmesipe 5 @p apd ynulm an
m(preé‘asew I,ngcenpg ?)i?(%%l]hﬁhggﬁ)ac e?fj}%l d lgct&;a%?le f g%th%fe{egvy ora of the
prééhanpf\ed‘)tﬁﬁrab\kfa’s dbb@’v@d esentTamdd er. &0lmifkdal stool samples B.

non- di gesti bl e saccharide is a gal actose_conpri sing
casetaigni He s dnar 1adonli it VETS Bicampiiel gaucBwsRSH d both
nproved fernentability by
g?%%ﬁ%%a0|ﬁéﬁﬁ gﬁ%ﬁé%ngﬁoobacteria and further does
not have the technol ogi cal disadvantage to increase
non- di gest.i bl e gal act

th oSi t ter s
Tlteoﬁ%feﬁ@ H e}éee%maéotg% Mg S Pl T Fatained, at day
5 Qﬁ@rﬂ?eﬁ@@ﬁy}/ 7 %afagtrob%?ihuﬁl 7, §1em, G‘j gatdallife GREACEORGnts of
cont ai ni ng saccharid ereinafter referred to as
nwﬁEM{ﬁMMgnmﬁolm@uphn@aeﬁeﬁabﬂ@neqnpomgmeabnbehéﬁ6EO&&amﬂl
%@%actggﬁ units based on the total nunber of
(M d%5€alfari de units of the saccharide. GAL-oligo has

InBA-grd)Y EBshrRbid SOHERILS sRIWRICE saMmanehci@sOinnge WaREs of
solubl'e, non-digestible saccharides. Human breast mlk

lagfplasill gapshg Blasehe grow [EHES PV from daty 28a0-dslyi k5. Ahig effect
' t n.i Fnal f .
ey I S T R

fos Ealﬁ(ddtﬁ[ﬁhllu@ fiugondased brktht @laseba grdﬁlpeﬁcﬁﬁ alal Yottbelapri 83 ¢p0.016].

GAL-oligo contains at | east 60% gal act ose units based

This diffeesnse aas gompaicddy %%%a? WD1Ehi ts present in
the saccharide, nore preferably, at |east 65% The
present GAL-oligo preferably conprises at |east two

FAES ahalgdis 8 Aeard didodeaevral ddssignifiemeliyowtr measflumeseence intensity
tern sac ride unjt sel ected from

leyeda) L %Bgme%%yaﬁan B eéetraesmalagtau%ﬁ 0 1 hiytered

ch ?4*”11&?111?@1‘3 GﬂﬁEésﬁﬁl RS indfaRChSGhe Hedda@Mih8nd sRR before
consi sting of ‘galactose and fucose. Preferably at

ddlizarytis dB86tat tophalssaleshafh despaifc afier dGhiveryl | go ar e
b-1inked, preferably 100% The term"term na
saccharide" refers to a saccharide which is bound to
one ot her saccharide unit (e.g. gal actose, gl ucose,
fructose or fucose). The present GAL-oligo preferably
contains not nore than 4 term nal sacchari des,
preferably not nore than 2. In a preferred enbodi nent,
the GAL- ollgo conprlses at Ieast one ternlna

o ey o o o o o o o, oy M
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According to a preferred enbodi nent of the present
invention, the DP of water sol uble, non-digestible

weamchewitle A is at | east 5 onosaccharide uni PGT/NDIOI/050094
than the DP of water sol uble, non-digestible

hari de B, f er abl t 1o
T RET Ppiocs; bfUGLEIeRB wi iR Y Lok AT o Sk vgmen
conf\ihRaaafixded beeoyf aﬂélq{lﬁ’lﬁ?{eb(ﬁé{ﬁl&ﬂaw 8eMERSdkRih ﬁé@ﬂt@&m.c

| oad, "and results in a prolonged fernmentation al ong
t he colon thereby |nprOV|ng stlnulatlon of beneflcim

Prefera%f Iﬂﬂt r JFﬁ%rgnmﬁ%n-dpﬁ%%?Hble sacf ﬁgp?ﬁe A
has a me@ﬁ (e 19, NPhMRaR(EE BYAD| Medn &.c. Puef er 3Meﬁn(d"@)%
wat er ol ubl e, non-jlgestlb e spccharide B has DP o

11- 100| bified a&éﬁr@r sp hlagipbecillihon- dbl@é@barctﬁr@ sacf tqbaféﬂl

UJ

e ant| 1 IF78rent ToRogdbchars o 85hbet ¢ onl > ()

TﬁweferaQAy y6fteren 99qNQg accharlde(pgﬂp03|t|amg(lbm a

nrpf erred pr‘r‘nndl nment of the present inventionlthe

a per cRifidalbretasta wigre|quartifiednuitly FlIdsiaeiobadiliinmkerg aluantifips ke real
N | e, non-digestible saccharide A based on total
?y003|d|c | i nkages of present in saccharide A is at
b | east=140%sHivgheroft antibhebdierccantagesupblchitatasianet=2 is at the
ycasidic linkage in water sol uble, non-digestible
13%5@8%54V@5 Bﬁﬁﬁﬁéﬂ@ﬂably at | east 50% even nore
c Pr TS aRaNAlioh B3k Rl LE0MhcBlares] dichi nkage”
as use present invé t|on refers
d bondSthidatweldy kigbifeent difiercnéengs< @5 tth@qnodmpenmental and control
nonosaccharide units by the elimnation of water. An
E'PMEr eased diversity in glycosidic |inkages stimulates
a w der range of beneficial bacteria. dycosidic
i nkages differ in that they covalently bind carbon
Tcat tose ifn ndternabo nprsbiotih arsupir}emmta@nat affiicfederfetal | ynmunity, a

ered tions, d/o at t form a. or +
coBRaEn ek BRFI O PR e g pbd s B Refefed cp coa' 7
heBs lqrﬁ)l Qs iafd \WETT %gtbt&klt&(Td)‘ @a@b §(§1hf§1|a§t1§ 35 BALH dRSnaive
ar e , an
(AD43RAy é@hermt@ree(eagﬂ%) whide lisy éhé‘@l 1c$|/e cxnrakag EP4RAnaile ratio
b t r + se
otl‘c’gg)glt {‘v%ig?% iy o@ergeqt‘ffg:gg A}(aggg Q%gr?féApr e%fti’é C 4§RA :
C]BFCEWOWMMGDABR@&h@th dlfthkagﬁﬁcaﬁtlw\lﬁﬁtﬁéen the prebiotic
sol ubl e, non-di gestible saccharide B prefera

anddhgyplrecbozaroyns ol contrestise they gfgﬁ?%§%d?f:cpf{ﬁké>g%s3%h‘fﬂ”§ all

otRGEFRRERIYe Blprk&BG Lt 4%y H)V&aﬁg@sif t’r ﬁdno?ﬁ"@iﬁtt@ (Fﬂ)@@ceus
resent COﬁpJ%Itlon contal n a ﬁ% nati1 on of

TlaanMFa ofi I XC R4 @mﬂn@ omdmtldC@é%tandbl@D& anbbas, ivele CXCR3 was

elected . fro
orfy ﬁ’éIi’TSi?St‘ G 8 B e Featy of AL LRI gnalysgs af the frequency of

CRRef@h E%\éte@ WiHIR! '01?4“ @T_')SOf C@ﬁtCDhSMF whiy @Déﬁ YRsRA™ CB T
average between 2 and 10 and a water sol uble,

ceﬂmbs@esatslvmlb as thec Halr Thiz r@@l (;],@E@m/ﬂ(ﬁiﬁ ik CGRGUPCRA) within
IR E $B4 o and il SRR ARG R BT R0 ienly bssen Ui tvo

gréfipst TROSAH) adtvanbn gRsREe @ml aieﬁelmbdthb Madd aawaﬁb@tleﬂadaletjzs
saccharlde A and saccharide B are |n a MBI% rati o of
[¢)

wagegrpressed a1 gmilgpleaclsoaftes dibfeyens Lo sebsgss/is bothaarpuny (data not
fhilgh fi
Shg&%lg tﬁ@ﬁﬁﬁ?%ﬂcgq{l%eaﬁgq%ngi g)\??%%be i é’?&é ]gg('cf:]?ﬁg E cell subsets
wid cﬂfs&veMlﬁéd@t df 2vabhsyl .4:;e-0vé83ght rati o of saccharide
Ato Bis 2/3 to 95/5. A slight excess of saccharide
A, being preferably a GAL-oligo and/or an
ol i gosaccharide, is even further preferred as this
wi Il have a better effect on the flora. Long chain
pol yunsaturated fatty acids (LC-PUFA) Preferably, the
present conposition additionally conprises |ong chain
polyunsaturated fatty aC|ds and/or Iong chain

. o, 2 a 1 I A\ —r .
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or a powder. Preferably, the conpositionis a

m | k- based |i quid, conpr|5|ng fats, proteins and
wale@esoiohs e car bohydr at es. Pi%f er abl y the fat PONNERI7/050094

of the mlk-based liquid is less than 2 g/1 in order

to keep .t he anount. of cal o ies to ned, | ow.

BRGNS SPRD SN 1 RS Rors o FoF B GRURE AT S HE o by whole

c@ Qlufthi@s SfimbREddARAR ik aRd m&?&% @f 220, #Qcal QPR piHal | patterns

nore preferably 60 to 500, no preferably 75 to 12
ofrﬁytolqmeetwes@w}a Nomgmﬁmﬁuﬁfﬁér@mes dewvdsarthe twe sugplementation

solid ch osition @fth a mater aetlv

SRERS e & sebrP/ (f e‘F’a%F an lé]Fln&/ %ytolﬁP% FONSH] ra‘uo{lsn Y¥nduced by

d1£f@ﬂéﬁ0§inﬁulp@pa1$ ﬁ@np@va;ﬁr (p@%@ﬂDbﬂpﬁ&ﬂ“@hﬂ@@W}l sing 1
to 10 g, nore preferably 1.5 to 7 g, nost preferably 2

to 5 g. Dose In the present nethod, preferably the

S [ r e it t
Tlﬁtrsg I%Qlitll‘h 21?1&%% u%t?tt bsﬁé @'ﬁﬂt‘&ﬁ@? aﬁgh 5\8/altep bggnl‘?cﬂl digestible
sapcﬂﬁhéé@ﬁls&ltdalemmeﬂeas’édmeaﬁlgg ap enﬁ@tamctenm&hd pztoecﬁeba]bhg{ the

bet wee nd 12 g per da ferably, dai | v
g daigrq raaaﬁlpmgeﬁ@r WA Hlts rﬁ%& i'8 rfmp@ilprﬁ‘é?fis inoculation of the
1ntP Et%{ee(; @kt Ynfaﬁtrﬂu%mg itk aflPERohiSat S\ LL Fir@V§Ith Zac®badill? and/or

tions, whi are consuned 2, 3 or 4 tines per
blﬂégbacteeepE@peaﬂéllyytheppreﬁmcamfyl,acttohecmhoNptysqunomfterrsblrth is of

nlnlstere o, t regn we
inar s it darPoisnl PRETE T FRREy o S bhafore SF iy goton.
th&eby BlaRf3r aht Y iméstingRSdnviénMe@k SsubfRRbAtGAt nBRS suitable  for
Dependi ng on the jurisdiction it is to _be understood

blﬁﬁdzactenlatw pra tsuﬁé?leufﬁb@lnmlvm@h@eas nEileptmefe, gthese results
1n8§er1tte%heﬂ th{sesaé men érlogre]se gie ns%ltspegldoﬁ H}npl{nlb b €hild
mnlrsterin e mmun a-conposi
mﬂﬁﬁ@ht@ﬁﬂghﬁﬂ%ﬁ&d@ﬂhe or adn1n|ster|ng aneffective
anount of at | east a water sol uble, non-digestible
saccharide to a pregnant woman, this also relates to
l%§e of a at |east a water soluble, non-digestible
charide for the preparation of a conposition for
108 ido fiauliquid milkBakéd coanpsit®ngfackodt itiani@Otohiebqpitcesemirising:
|nvent on to rds.is also. covered. by th r.di such
a8t Hbl B r@&@%%ra%eoﬂlb%wcp%dq OrRiBnEom VAR AP AS)

pur pQse g qucidﬁ%ly@gd@hﬁﬁd%t (oRE e frohNea ARG B

conposition is’used for a certain purpose. ‘A net hod
fer i7pPmogfistyoil hed ¢venewtprmatosé bibreangmidingr t he i nmune
syst em of %ﬁ%ﬁgt is provided, said nethod

conmpri § ﬁ%ﬁ tering the conposition of the
present i4nv@ptEPAN, i.€. a conposition conprising water
sol ubl e, non digestible saccharides, to a woman

pr egnant %4n§%$g»infant In one enbodi ment the inmmune
syst em of ed. Strengthening

t he |nnuﬁ%£s 4en§£%n?§(ﬁééégnganvention relates to
InprOvenenhnggmmﬁuHBKM@@aadeDA)enhancenent of the

i mmuune system Preferably the inprovenent, stimnulation
and/ or enhancenent is with respect to a control group,
which in the context of this invention nmeans with
respect to a pregnant wonman that did not ingest water
sol ubl e, non-digesti bl e saccharide. The inventors
observed that adm nistration of a water sol uble,

non- di gesti bl e saccharide directed the neonatal immne
systemtowards a Thl response and/or inproved the
Thl / Th2 bal ance. It was found that before delivery the
i mune system of the unborn child is prined by
enhancing the receptors CD14 and TLR 2. In one

enbodi nent, adm nistration of water sol uble,

non- di gesti bl e saccharide to pregnant wonen i s used
for preventing the onset of atopic diseases in the
infant. In one enbodi ment the conposition is

adm ni stered to pregnant wonen in order to prevent the
|nC|dence and/or reduce the severlty of aIIergy (i.e

r o o,y
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CA prospective, doubl e-blind, random zed, placebo
controlled study with a parallel group design was
w@eoofooivetl with a total of 35 pregnant heal t hyPCT/NL2007/050094
vol unteers. They received either the experinental
C@gﬁ\&gement or a placebo fromthe 25th week of
tion until delivery. The experinental suppl enent
was based on non-di gestibl e oligosaccharides, and
conprised 3 g of GOS (from Vivinal GOS, Borcul o Dono,
1 Thise Neft hewatahdigyubb# usonidiggstihle( Rethdriden e, ther mbpifacture of a
Belrg na91vvt/vvt ratio and 3 g of digestible
PEBYEXTTI°h. This suppl enent was taken 3 tines a day.
The i Vifd (hRUPRERE NbrawRsclopRibRsEdnahifaht Hicdbiest i bl e
mal t odextrin. A stool sanple was taken before the

f iu} sﬁregabeme&%ﬂamw sysiemiod @n pnfep ReEQR bith; gedipEt i on.
ar %Llh ze Irthoealt [ nen%hgy?té 2{%Ila%\rlll|]‘Dge:’;vt E(g} léf?lzﬁlguqe X Stem related
At ditdries yi theriefagoafttr lbirdod sanpl e was obt ai ned f r om

placental unbilical vei At day da n
’ﬁ’”h éPmaéﬂﬂP%Wdé‘{l%‘éﬁereélat&ﬁl%%n%ﬁ’rég%%/ aﬁzwﬁ r‘gfimém
the neonates. Mcrobial flora of the maternal and
neonatal stool sanples were anal ysed by FISH and real
2.t Use aRORIinCoe dlabh dod/hél(éB) theascghhedotsyquinuaisieyed in a dose of 0.5

cha cerl ed u FA ndin vitro
SRR e R A P PR i e gene. The
fol |l ow ng parameters wer e neasured using net hods known
in the art: a) Innate i mune responseNKT cells,

3.f tsg @,gcmg@mgfto theriyetading claing &ir|stimadasipe dastefipl, @lomsatlon of the
h?rﬂ?sgiflg Eogtﬂﬁee cl:l\rlfferuiﬁgarf%é )lggr];[heslgclﬁélf] gr% %g (t%%ﬁltceqlﬂgaialfo c{(])bgctena
gaRdtt REWbESIICHAsBE on PbﬂﬁaBBédterﬁlCﬁnl thé tyloR)anddapPidc¥€of the infant
i mmune response Lynphocyte subsets were by
f alierkidhor - cyt onetry. Characterization of the THL/ TH2-
rel ated mRNA cyt oki ne and chenoki ne receptor patterns
(TNF-a, INF-g, IL-4, IL-8, ILIO IL- 12, IL- 13, TGFB,

4. CD26 acdndin Ao aGiPARROS tl hdeddingClRENS Gﬁﬁ#evdﬁﬁl&ﬁ of GXGE3) one
in.non-stinulated cells were dete ned Real -ti ne
RYSPAR FIBEEH (107 #oBUB OB Sl 8% ﬁ%ﬁ% agihsy rhinitis,

PRA NG LR @XjuikbiAitis ARBEYfgS 119Estfnaﬁ if&dtioAs,Of mal 1nfect10ns
TH 7 TH2- cyt okine production W thin CD4+ and +T- cel
s ubpmtterywefastides, dramhned comitipeiaort, atanmralnd clabstbiabmdlammatlon.
sanpl es were obtained form 28 deliveries and
stinmul ated with Concanaval i nA (ConA)/ (PHA),

5. LILRE PRIy &AL h@rdnde ond-RP) the ShraB&Mh® CRARY SwWRELR MOXhdthBide
(SEB), b-lactoglobulin (BLG, major house dust mte
aPD@P@@ﬁ af fogsh 08 selpepsragonesaedhapde poity/asphos thpetal number

I T l'ynphocytes (50
et B G b Bbsed BF Badpaed W T
appropriately diluted FITC, PE-, PC5-, or APC-| abel ed

nmonocl onal anti bodi es agai nst human,CD4, CD8, CD45RA, .
6. chias Rerordingsto emegne ¢ eesRgingcgpims whepin thopgecharide is

C@%@ tedPRfom CCRR. g}}ﬁ% inoCXGR4, %
and appr op(?IPate i sgtype gégﬁét%r%g]lgs. ggftterzr écw&% charides,

c gahetndiatsacehaedost hacos - te&a(we r @N§s éatto -queopf&raoesn (ageNT),

of. ch ki ne recep and of  CKRt 5
oisoR0a PTG f%&‘éﬁfgels&d%( T PR e o {é@ alphgsgalacto-
pQH @bdafde eﬂﬂ&eltag h?ﬁfs ARLEARDsRchfR+ expressing

S Wthin'the 5RA+ populatlon wer e anal yzed.
The sane anal yses procedure was performed within the
CD8+ T cytotoxic (Tc) and CD8+CD45RA+ | ynphocyte
popul ati ons. For CXCR4 the nean fluorescence intensity
(MFI) was determ ned. CD4+CD25hl gh expression on T
regul atory cells was determ ned. Wiole CB stinulation
assay Heparinized CB was diluted 1 to 5 in RPM- 1640.
Aliquots of 1nmL diluted CB were stinulated with
concavalln A (Con A 50 ng/nL) beta-lactoglobulin (100

AN~
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CD4+CD45RO+ andCD4+CD45RO+ did not differ
significantly between the prebiotic and the placebo

w@emapes94i n contrast to the Hi gh frequency of EBORXE2007/050094

(>87.3% cells, all other CKRs mere expressed at a

B e SR o D R i g, i Eposion

WRbhBrideX (R eMaSIuBR! Yo RS 8§518 haddhafid®i Ahhnfir RAYERENHRN non-
CD8+ cells. The analyses of the frequency of CKR+

| ylrggrtdqifyswhwctethW@mrn sagpig¥ide EDAnCEPS RAideap dave 1) different

AP B AL O O e

CixbhogueehAcda8 tompbsieibis, di d not drffer significantly
between the two groups. The early activation marker
CD69 as well as the late activation marker CD25 were

SXRL e&%&%r@g{)télcmltlat \Lvﬁ%r m LS R4 Al § ;n%ﬁ%‘s o st 50% of

subsets i n~both groups a not shown erence

I paladresd rtmqsrelfasyd afn waﬁlmlugibeemr enaoagciaidle Unitelplesent in
subset s S observed (nedi an: g ver sus é.4; -
pSAEC ‘8@ H&duhpsen a8 f g | fowlec KB gtoap foppigling of
c Y&%P&?s&%ﬁride? afid %%Bﬂlé&a&iﬁaﬂ‘ﬁ@ ﬁre@@a‘tﬁ&' Itﬁull'lhes

stinu ed wmth mtogen and all ergens for

revealed typi cal patterns of cytokine expreSS|on. No

e BB Re  Trceamarying o

tb@mnggﬁiﬁ@ concentrations induced by different
stlnullﬁéapart fromG CSF (p<0.03 for Der p 1, BLG and

O\)A)stre gEng é@unm@neﬁmt@atcé atpiegnagiupmament at i on with
5: dﬁl%élr% érgt% 1na ES %lp?%%r%ﬁf: ‘ffgtgllalgea%d/r ?Sm ted in
I ﬁgtlﬁ‘@)@@&hhé thelxﬁginﬁﬁﬂ(g’dtofﬂl rodrla@t @o@inpr egnant wonen.
This results in an inprove i nocul ation of the
i Mtheeein the comppyiEon rrfaélﬁtmlat@rqdﬁg thy pregnaghwoBBNoni sat i on
after birth wwth lactobacilli and/or bifidobacteria.
Especially the presence of |actobacilli very soon

10alseracbomdidy tcs clafimi %pmhemm ¢he saqvherideact abgadadtdsc dsmmﬁising

a high, acity of acidification of the colon, there
nétacﬁ@ﬂcfeh DRRTESELE FrgPst éﬂm g@%ﬁt%%ﬁurgtﬁd@étﬂr%they offf mumber of
S HohBRlcendrRie Biifs! HORACTLthe sARfari®S Ind Uhd %Q&cﬁaﬁ&r is_selected
enteral pathogens. Furthernore, thése results indicate
t fram thvi grepppirsisting atfi fnmtoquy&av@mrrdh eandnfruete-odigesaspharide,
hqgunQan child and infant during and after birth.
PRY2'MBO M of a liquid nilk-based conposition
packed in a 100 mM bottle conprising: - 8.1 ¢
transgal act o- ol i gosaccharide, (originating from
Vivinal GOS) 0.9 g fructopol ysaccharide (originating
fromRaftilineHP) 750 ng fish oil and evening prinrose
oil, conprising ¢ 300 ng DHA ¢ 42 ny EPA ¢ 8.4 ng AAcC
8.4 ng docosapentaenoic acid (DPA) ¢ 15 ng gamma |ino
leic acid (GLA)CLAIMS 1 Use of a water sol uble,
non-di gesti bl e saccharide for the manufacture of a
conmposition for i) inproving the intestinal flora

devel opment of an infant after birth; ii)
strengt hening the i mMmune system of an infant before
birth; and/or; iii) strengthening the i mune system

and/ or prevention of imune systemrel ated disorders
of the infant after birth; wherein the conposition is
adm ni stered to a woman pregnant of said infant. 2.
Use according to claim1l, wherein the saccharide is
adm nistered in a dose of 0.5 to 50 g/day, during at

| east 2 weeks before due delivery. 3. Use according to
the preceding claimfor stimulating bacteria
colonisation of the intestine of the infant after
birth and/or enhanci ng the percentage bifidobacteria
and/ or lactobacilli based on total bacteria in the
colon and/or faeces of the |nfant after b|rth 4. Use

o r
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