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Title: MIk derived antigen specific antibodies,
nmet hods of preparation and uses thereof. The invention
wo edoatizdgoi o the field of anti bodies. In parti CeABNL200&050214
invention relates to mlk-derived antigen specific
anti bodi es, nethods of preparation and uses thereof.
Such uses entail for instance, in infant nutrition, in
di agnosti c and nedical uses. There are several ways to
Tiglehanc Milkdeniviedrantigen pyegifioantibediesamephpdyafpreparation and
Mot her' s mhk and cow s mlk contain antibodies that
are spetief itpe "a w de range of potential pathogenic
m croorgani sms, viruses and ot her antigens. These
anti bodi es protect the infant that is not yet able to
mount drhefdveationerdlatesrte the fjedd o€ aatibodis. Impacticelas the
agents that the pother has al ready.been osed
mvgmlp@ re eﬁ.t% ﬁsﬁkvegm CHRSa SRETL RRHbADER, mtods of
n [ Y- .
A R TR 1%%%%?%; iﬁfﬁg&ﬁutm‘m
intdagxnestic hhg wédiegl uéds. t he intestine, whil st the
not her transfers 1gGto the baby via the placenta
before birth. Mst rum nants, pigs and rodents

actively, transpor ortion of t I

m |k ov'g}? CIE e qullvﬁ%( é ?{;}ﬁ%?cfeu}?n&l r??l q"ﬁr[‘%%mg‘ig %Browdlng
a4ib¢ ?@o&%n Mether't riia!iilk a'rﬂd"&mhél REMS coraih dhditdady tikadirespecific

inthe mlk of lactating females, particularly in the

fof iarwidentdigeadftpprtential pa‘( ot mmooagatmsmSt piusepand other

L 0 B AP A
ef?écltﬁqualﬁﬁ%%s ﬁ@@&ffﬁ&g r Abslthat BB mother has

contai ns antlbo |es an I body preparations
alﬁrb@dsebée@ egpoesydsiod drgeﬁdlsfme predoimin Antransibody S bvineae milk, but

acethefunctlon of noth | k, To enapl
Tafo usé@p.nm dominaet geHbedeasotyee g@tﬂl}rgoﬁab%‘émﬁﬁnﬁﬁ The IgA in
rum narﬁ?%rg%\ﬁg §L§9 %Intol i 154 etcla ntlgﬁe_r etstl‘:fﬂél @hilst the

| es are eS|re eanlgen
mo%héﬂﬁ‘aﬁ@fér)é TaGhiyepitiogiarthefglacdtat ofore hmh ‘Most

intestinal mcrobe or virus and the antibodi h T (t} sent in
ruminants, pigs and rodents actively transport -a portion o t e 1gls pre
milk over the intestinal epithelium into the blood. These animals thus, like
humans, also have antibodies in the milk of lactating females, particularly in
the first milk after birth (colostrum) albeit that the actual function of these
antibodies in the neonate has additional properties as compared to antibodies

in the milk of humans.

As ruminants produce milk that contains antibodies, the milk or
antibody preparations thereof are considered for use in humans to supplement
or replace the function of mother milk. To enable collection of antigen specific
antibodies in the milk ruminant are typically immunized with the particular

antigen for which antibodies are desired. The antigen is typically a human
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mlk of these imunized animals are collected. The

coll ected anti bodies are intended to bind to and
Woa084a2119% or ot herwi se inpair the human pat hoR@EHNL2008/050214

the intestine of individuals ingesting the antibodi es.

Apart from m |k, colostrun1i§ anot her source for

i sol ating bovine antibodi es. "Bovine colostrumis the

first mlk produced by a cow just before and shortly
paﬁ{o&%ﬁ ﬂirvi;ngﬂa el 4 idi@snS PhdicrobR! RSHFEETh @ h8Iah%ibodies in the

[ [ evel s of bovine antibodies, up to 50-100 ng/ ni

millvef dreauithmuniyedi arfinrals areabdlledtbd) Thé glledted tamdibodies are

. predom nant antibody j.sotype in bovine col qstrum an .
intppded ) bing t%ﬁdimﬁéah%ﬁa@%ﬁlqrmsq HrRB P damAR Raﬁﬂogen n
cql I [ by calfs to
thep}rbtg g%flg?;ﬁgﬂnﬁ chgfaﬁé? ls?genéft{eucgto Jf%&nfgnﬁhg&gﬁ't i body levels in
col ostrunms are about 50-100 fold higher than in nornal

ml k. For this reason col ostrum of hyperinmuni zed cows
has bedpauisfdmamilk, solosteumfis paother sovwrre &y isslating bovine

ool B B R Ui ot ot

an:ﬁt %gf"tly '&fft%‘i'tgigir% 131288 t2 8 ch B2 €ofo st c%hté’ﬁis&reﬂg gﬁgh Nevels of

84:996-1001 1 nfants; Acta paediatr. 2001

bodidig3uileddibs rgntd 50109, ma/rPbdisztronadsk metmi foohompal milk).

e o ahiad Gl 555 5 e G R e

meulﬁzt?odler?i A 5HEE g%«% Ny l(j)lg?ll‘}]l‘[ijé.eﬁ{ Eﬁ?&ruﬁphf’é hb&dPhed iatSthe

ed as a su enent tes (eur.J.Nutrition 2003
blobd: IR2&alEsSto pittettnthein SgainstihfectionelThe Mattao d3Oesels in

16:47-64. J . | Physiol 2006 93: 732-39)..] n_anqath
colostruyng g abw@i?&l@p ald higher fhan v @osE) ?mli%ogor this Feason

B
anbibSU R o t8bAPSES pRbvdnt Halfliedl inea Siuaildrest stulfRswhosving

are prelimnary, but no adverse events noted due to
sigvificant éffécBe andliartest syoeptomns| (Clondnfest dis11 998 KERRgH-9
adnioe A pedontialGa8 laothio01 GRS Nea LRS! 8661 Y5'1573-8
children 1-12 y; J.Pediatr.Gastroenterol Nutr 1999 29:452-6). Some of these
studies are reviewed in Indian J. Pediatr. 2005 72:849-52.

In addition to the use in preventing/treating diarrhea, colostrum is
also used as a supplement by athletes (eur.J.Nutrition 2003 42:228-232 and
Int.J.Sport Ntr.Excerc Metab 2006 16:47-64. J. Appl Physiol 2006 93:732-39).

In another study (JT van Dissel at al J.Med.Microbiol 2005 54-197-
205) a 40% whey protein concentrate of cows immunized with Clostridium
difficile was used to prevent relapses of C. difficile diarrhea — Results are

preliminary, but no adverse events noted due to MucoMilk (Scand

J.Gastroenterol 2000 35:711-8; N.Engl J Med 1988 318:1240-3.

These data show that colostrum from cows contains high antibody

levels and that oral administration of these antibodies in adults and infants is
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| evel s and that oral adm nistration of these

antibodies in adults and infants isw thout adverse
wW@eF08de7103 n at | east these studies, indicatingP@HAL2008/850214

use of cow antibodies in food is safe. Exanple 4 and

exanpl e 5 of EP0152270Bl1 indgcate that no serum

si ckness arises after ingestion of bovine mlk and

injection of purified IgGin humans. Rabbits drinking
witHolul aB9bRAIcCefdre, inh €Tl Ph¥el Stulltds, shediB@tinprtBEY €Re @Bé bf cow

bovi ne 1gG anti bodi es. These exanpfes agai n indicate
anshbdiey imfdodisasafeol er ance i nduction to bovine 1gG |In

the present invention it was found that antibodies

derived frommlk of rum nants pass the nucosal

barri xb&lptl@ﬁ Jm&?beg bf Eﬁ’(ﬁ%@Zq@Bllihﬂﬂ:aEé’ tRAOnaSErum
n e bl de

agai nst antigen present on t oodst ream si
sick?%dﬁﬁise&@ﬁtébﬁfé&ﬁighfﬁﬁ)wimmil]sh&né fhjebtibh alf plurifiedylgG in
of the intestine and _are present at . the_ hasol ateral
hugjams. Brbbie drinkiag milk kafprenide dyectim W}twg(%ﬁ %tn%é?rﬁéuce
und b heohry. 4.1 | i . anty. [ '
anp e G e Thetf snftifled ARA R ORE SR BR

tolBMTRE ihALEEH Ralho¢Rld Fend are transported fromthe
intestinal side to the bl oodstream side of the

intestinal nucosa. In any case antibodies provided to

o onol PheBosErn gt Gt s AT B4 Sl fFbdity RBRRed from

mi E‘X}.efﬁﬁa?ﬁ‘arft%gﬁa % iHESsal BEENEH I Phe RUBVAHintgstifg and can
a I de of

asol atera Intestinal epithelial cells with
birght@mhd hot igahso aghigedrpnesenteon the bkiodstreainpeifle thereofe

A el aishlid) RAETEE L ISRl okl frosent at

enh . Dr ovhdi: i . i t i
o PRI Bt MRt 9, 00k i ound by
theviR-id igBsliéldetiaardaiydies dsrited figm thadnilk of a ruminant bind
pol ysacchari des) as described in G bson and Rogefr fr o'&ld
to en Igirecap@s onhumgay intestpsal cellgandiare trapspeitegitirmp e

SRS BT SO P BRI o gy o
00 S B ST A Aol v
thé lining oy beabapdbyerat sier Wd?@éipven’?ion thus provi%l%s aelglle}c/ﬁod for
providing the basolateral side of intestinal epithelial cells with an antibody
through administering said antibody to the apical side thereof. In a preferred
embodiment the transport over the epithelial cells is further enhanced by
providing the apical side thereof with a prebiotic carbohydrate. Prebiotic
carbohydrates are non-digestible carbohydrates (oligo- and polysaccharides) as
described in Gibson and Roberfroid et al (1995, J. Nutr. 125: 1402-1412. The
prebiotic component is preferably lacto-N-tetaose, lacto-N-fuco-pentaose,
lactulose (LOS), lactosucrose, raffinose, galacto-oligosaccharide (GOS), fructo-
oligosaccharide (FOS), oligosaccharides derived from soybean polysaccharides,
mannose-based oligosaccharides, arabino- oligosaccharides, xylo-

oligosaccharides, isomalto-oligo-saccharides, glucans, sialyl oligosaccharides,
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mannose- based ol i gosacchari des, arabi no-
ol i gosacchari des, xyl ooligosacchari des,

WO 2WAALT6S ol | go- sacchari des, gl ucans, sialyl PCI/NL2008/050214
ol i gosacchari des, and fuco-oligosaccharides. The
prebiotic is further preferally an oligosaccharide
produced from gl ucose, gal actose, xylose, naltose,
sucrose, fucose, arabinose, glucosam ne, nannose,

and FALRSR os%@c@ﬁ&ﬁde%‘)’i‘ﬁé‘ préisibtic ¢ futtReLprdforably.amor a

m xture thereo Most rum nants, pigs, and rodents
olipesaechasige pird ducakfmat glucpse; @aimtos@ )@rlgses parlfogeg gucrose,

fuq%%{;,ﬁ%éb}r&%ql %ﬁtﬁcg)ts:a}gjglﬁg,t tngglsé ?(é Tg,lr ss’r@%(gl{f e)#o tggrrl lilem1cellulose

1m?]§12,r(?5 ?\5&% {He¥ed¥ i\ﬁst %&ﬁllﬁaﬁw diss, dﬁ'\/mf’(ﬁﬂz‘ﬂté‘h@de BYspecific

weani ng. umans const [ t uti vel y express
nebf#id] @Bcdptbess tralspepi Ig@ hceossIthmintdstinal @pitdeling. Hoig

bi di
rqupéq;; é;ée;&;%d S AL AR AR wﬂ%f”éﬁf'ﬁe%%wly
19 04: 903
fiel Yiih Ay O pEeRiaRE by e pPwBBn B TERR8HO0
coﬂé%ti»%w RepAYSYFERN 6n istestiaapepithefhi(Pmnenegogy 9@16&;{%4) and

he j-chain that is needed to formdimeric | q
b1ci1emtmmﬂ| ReRNMepehient traasport efshumapdgbr @vemﬁm%rﬂh% &ells has

bephapoaoie rmensid aorives DebfEioofnl ARty
ex%geeségﬂto@%geﬁ% ngg{h hihead @ LhASHRS. 260 266:3206C16).

6:2747-51 CD23, the low affinity.
| gE r ep@pRads the palysnenx Eg eemcﬂon histreearitanbinds to the j-chain

thhiscnerdatie DM Sra EARPOEeTR Mol biieb i s
trgen I

thbA35H Hiiego %g%&gp%?ﬁ@?%% néno%ﬁ‘ g Az Lontpi@lication has

mgﬁ?@nﬂtﬁﬁ{ trtdﬁbjta%ﬁr@f a@lﬂilg@:ﬁ aniéplg;&pd dpAdiréincthennitésstyaldfimen
u nan 0 e nuc

intd thehtiseyra daal alﬁmoce‘ﬂf Chgenrviae 200 882&6&% gbﬁ e Low

atliity helt Fece P ot Pamisg et b FuthePh BpAHoRfal AnhaS been

sHAWH RPEMYYS rdleitheanterdatizatishlof festhhlereasiingumaial models

pr epar t| on to said individual. Rum nant anti bod
(gQS@veMoblgy% 13k 47r5%isT. Chial Insgit. 129100 A8 9r%8@bl e

The invention therefore provides a method for delivery of an antigen
specific antibody of a ruminant to the mucosal side, i.e. basolateral side of the
epithelium, of the intestinal tract of an individual comprising providing a
preparation for oral administration comprising said antigen specific antibody
of a ruminant and orally administering said preparation to said individual.
Ruminant antibody provided crosses the intestinal epithelium and is able to
enter the intestinal mucosa and subsequently enter the bloodstream and can

interact with the antigen it is specific for.
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enter the intestinal nucosa and subsequently enter the
bl oodstream and can interact with the antigen it is

WQ 8127185 f or . A rumi nant anti body for use in cPGENL2Y8/050214
the intestinal epitheliumcan be derived froma
rum nant that has not been pgeviously I mmuni zed for
the antigen that said anti body is specific for.
Al'ternatively, the rum nant antibody can be derived

for a A%xﬂﬁi&tntté?ﬁibd?ﬁsfop%%ﬂ iR CRYd RS 'I;He iﬂﬂéﬁﬁhé?@pﬁh&ﬁum

the antigen that said antibody 1s specif
car\be hleegtedr firomna nttmanan b tish telsasanet b@dmprambg{slyammummd for

o Sl AL R LA Lo St 4R TN el 1 LS5
t
o L0 AR GOR ARy WD LIS S e

wittethe hatigsalhas shidr fetibsty 1t grtcifivaforr Altheaghafunsidiacht
anti body fromsaid vehicle._ Various deljvery vehicles

antibediesdite relatively aeslstamtoaiqgéaﬂgbe@ ipjthe hafrean 6a§tr0-

inERGafr BRe? i SR ERERRE B S RI R ap b Vaf Rl Rtstration
cohptRBSQ ddlivele V%Hﬁﬂé coORpeRing §a1dpélﬁﬁ§é1?§bé/c1ﬁ@'aﬁtlbody, wherein
preparation further conprises a buffer for maintaining

saidndblorersiotehécle egahldsdaageted intestimalirlesseiofisaidhantibedy from

favqurab for t ake d/or f uncti onal
satgfatbEley Vaptodealdliyy vahi G teioun da the it thi ooy specitic

rel@l:i'sefgf M(ggs%@f‘én@elgpé@ s%ﬂ&aﬁi@%goi& By fibstiRal % ]5:9 It is

preferre odl nent” sal ant I S obtal ne rom

préfoered tHatahidvehizlat allgw rolvasalih thé/sidalbintestide. Preferably
rum nant contains, when conpared for instance

saiskprspaTatipn fyether spmprisen adbuifgicior mgtmﬁasmé\gea!m/% fehieving a

locta?: nm%n{heapﬁ ?tqgé( R P {syﬂ%ﬁu{‘g}%é f{)ﬁ gﬂ{ésgﬁ(y)? ‘i‘uﬁ&ﬁ&?ﬁlty of

unman |n |na mucosSa I €S pass

thd Bhﬁ%&ytpﬁzf@t&lﬂﬁ aaldBuffERD: @gitokrhdne 4 PEI boiveddroabait 6-8 in
the gastro-intestinal tract. |In one enbodi nment a

the: ami estiné.bbay prefaped emhodimenssatd aptibgdnit Phfeined from

ot B R A ST NG G i, wher
coBLEJEIGAE. oy v L W B PRSI 140 o of s
ruminpet angbbdy shbtytiesghno is tiathsportederwross thehhmman igkestinal
mlfc%%gl A!s, %hg %rntl Idgesall)’]atslsgt%roug}ll’] tLg rntntl]ceorsa they can act beyond the
interior of the gastro-intestinal tract. In one embodiment a ruminant antibody
is specific for an allergy antigen. In this way the allergen, upon uptake by the
intestine, is bound in and preferably on the bloodstream side of the intestinal
mucosa (i.e the basolateral side of the epithelium) thereby at least competing
for binding to said antigen with human IgE specific for said antigen. In further
preferred embodiment said antigen specific antibody is specific for a food
allergy-associated antigen, preferably a food allergy associated antigen from
soy, hazelnut, egg or apple. In a particularly preferred embodiment said

allergy antigen is an allergy-associated peanut antigen. In another

embodiment said allergen is an inhalation allergen or a venom allergen
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preferred enbodi ment said antigen specific antibody is
specific for a food allergy-associ ated anti gen,
wor@BarAN y a food all ergy associ ated anti gen PEHN.29§/050214
hazel nut, egg or apple. In a particularly preferred
enbodi nent said allergy antigen is an
al I ergy-associ ated peanut antigen. In another
enbodi rregidsai d allergen is an inhalation allergen or
selBctef 1 f B {
B TR P GO T Ve Ol BBErachsl Do pollen
alletdepisghoase Gosismitiusilengens, adtl dlegeans, mauldodt Smpgussallergens,
moul d or fungus all ergens, or stinging ingect venons.
or singingmsrel YarmaSaid phalation gadyepgm alietgens fgn eriter the

h qv wi : . _
T Rl P ol 0P 0 il A6 o LA e o
avwadf.erred enbodi nent said in individual is suffering

from an aut o-i nmune di sease _or otherw se_over-actiye.
i munels poothar prefemed earhnsimentsaid 1n mdividual ig au%/fﬁ%wg from

aniasggﬁ%ﬂt&hgg :AI%P 3%?3 i(ﬂfl' Hﬁbg{%{g 80%1"%?%5 ﬁxﬁ%ﬂ{g}r@ g%teinf‘. In this
exbiodfRbAL O 16 retiabd kRl EatartifioGsetc Bitiboayios thekhminant

“the 1In I Vidual and that contribute to the
is spdcifiefrarc prainflaormatoryrdytykiok e sytiptuatay sigealling factor
aut o-i.mmune di sease 0r ather.w se o -acti,ve |
prfuedaty g b oiihy ia vl that eeneRnE P B
| . 3 |
mdBiGRRRe HUPE beeriGrafal sFRREGRA thY afBniRA GRE Usseakd or
ot Y 8o dye Phctilie imnviend systeis Tpegpieiferabdy anwrdibody of the

~ TNF-aor human | L-23 antibody. In, yet ano :
imveartfiat HESROCHBY 97 8BRS PRy Th frggicularly

cell, . an,epithelial _cell i ALr it ' .
o ARAFRLAAELh3bus A R spebin seblcinopr
hugﬁaxg TN &b LHunRre Erabintiody- dalyet adoBh@edmbodiment said
dendritic cell. In a preferred enbodinent said :
antitaidyiid sakcifis feruahdmmyneé ceth anepimetiaegllpnintraepithelial
di sease, In a further_preferred. epbodi ngnt. s3ai
cell an RartgeaRteseRyngcetiny %Msﬁ‘%il _BEB?% g E%d.‘*a?ég P trgated:
prEfirhBfla qf .81 1 BLRY GAD s AuATRQAeI2TIRG pieférrediethbodiment said
aut o- 1'mmune dl sease. e human may be of any age.
inHBMENEY is dufforingfrefreinfeamntrtbri howl disease. In a further preferred
embodiment said ruminant antibody of the invention is specific for an antigen
of a microorganism associated with said auto-immune disease.

The human may be of any age. However, it is preferred that said
human individual is at least one year old. Preferably said individual is at least
two years old. Preferably said individual is at least 6 years old. In another
preferred embodiment said individual is at least 16 years old. In yet another
aspect of the invention said individual is between 0 and 24 months old,
preferably between 0 and 12 months, more preferably between 6 and 24
months old (typically when solid food is included in the diet). The
gastroinstestinal tract of individuals of between 0-6 months is not yet

completely developed and more easily allows passage of the antibody to the
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human i ndividual is at |east one year old. Preferably
said individual is at least two years old. Preferably

W@ 2008/127H6f vi dual is at |least 6 years ol d. | n aPGI/NER008/050214
preferred enbodi nent said individual is at |east 16
years old. In yet another asgect of the invention said
i ndividual is between 0 and 24 nonths old, preferably
between 0 and 12 nonths, nore preferably between 6 and

bagéiam @%deobfjt}{et ﬁﬂéé’c@x‘lé{]}’eﬁ’iﬂ?éhaﬁ%llg as%%ﬁa%eﬂ"tﬁldfﬂ%lt In

in the diet). The gastroinstestinal tract
adidetdiow,i ahtabelies hhee wdengér Balfdife hs the gastroymtestmal tract of

R b 506 BB TEI 155 b B R
an%ﬁiohggg Iof‘lty}??%@1 qgonger @é}lﬁﬁﬁ% (?xgtl?éilébf] Plje?eﬁ@ﬁ; 00

anti

angfedyds ofitks [gGatype actompoditidh\Wodiatisingfboth Tgce mud RA
months old. In a preferred enbodi nent said antibody_is
spmlﬁﬁi%salg@tlgegmf’eme&h@é@éth@m‘fﬁmimtweferably used to

f
e SERtlne B PR Bt Bha A Y DBePoingegyina
traiof said irﬁﬁﬁldlfél"ﬁi H%rﬁf:uléi@y pf@i@ﬂfeld%}nwdﬂéﬁteéaa&' y
used to deliver said rum nant anti body to the

bldmdsbm dehveiyist lm@dg@sderlmemttbstantabo f@drhedﬂngalm this

nffiditng %36%§$r26£%r§@ g Fieﬁ 2 hutinBa i GPSaAF - ag ABtieen of a viral
or %nﬂz%&gﬁﬁl f)Q e ant nt ggﬁ'(ﬁ' a?lrglﬁg‘ BN this dribodiment it is

preferred t yis speC| Ic for an antigen
profereed/thist seﬂd amtﬂmdlyas ispecifiatitog arhlemgyalssmateglegrasfs antree-

al | er In this nbodlmsnt it is pr ferred t tsald
POHﬁﬁ%’gtgﬁq, 9T xyther mbalagiog allgrgen t gg S%V%ﬁség Iggggeactlons

in ?ﬁlﬁégg q?ﬁ:%&ﬁh@?&ﬁ&%?t émﬁgauﬂél.l?te%alarmﬁ }?Jdﬁpl@ sl}i.)emfllc for a

ergen Ses a erglc reactions In

mizbbRgdniBiedes MeehRithod sRpisadb the luhn Breferabbe said micro-
for a mcro-organismor a virus with a tropismfor the

orga,.mgm Ferapuisah Syrepapepcaiie PIEUBIYEAR SHiaRbifIcosass aureus,
St re coc neu St aph
W5 Hﬁ\“ﬁ‘%ﬁ%@ erlgy@hcg ?ﬁ, g%xgﬁgag ?ﬁ' gﬁls)arlfaMoraxella
ca@e?xrrﬂghg Oéﬁlaﬂ@ éﬁn@ﬁ{a%r Mypdop$asnh &)%@Mﬁd(ﬁnae and Legionella
pneunoni ae copl asma pneunoni ae_and Legi onel | a
pnpumumipla |Prefd@red eimscpeciicsastpeadifs arediieotafl 2gaiasta
mem 21(': t0 ghe 1naﬁurl1esx{zaakuses preferably influenza virus A or influenza
virus B, a member of the respiratory synctial viruses or a member of the
adenoviruses.
The invention thus provides the use of an antigen specific antibody
of a ruminant for the preparation of a medicament for systemic treatment of a

disease in a non-ruminant. Preferably said non-ruminant is a human.

Preferably said medicament is for oral administration.

A particular advantage of an antibody of the invention is that it is a

polyclonal antibody. This allows for more robust antigen binding. This further
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menber of the influenza viruses, preferably influenza

virus A or influenza virus B, a nenber of the
Woygi1?dabory synctial viruses or a nmenber of tPEI/NL2008/050214

adenovi ruses. The invention thus provides the use of

an antigen specific antibodygof a rum nant for the

preparation of a medi cament ?or system c treatnent of

a disease in a non-rum nant. Preferably said

DR b . Varidtion' Be ' i i

D B R B e g ar o °f
theivdiibh.of the invention is that it is a polyclona

antibody. This allows for nore robust antigen binding.

Tha; furtreralloms for reduced variation between

i ndi vi dua Vi ' i 3

| nvent 04 (R eRE, 8 b Bt e ahoubithat milk from o

nohound ahhahnithhktH4tommanoo prévdoasly iamrahizeddbr easantogen can
previously immuni zed for an_anti

sotaenLecitsni o rabger T LA TR AP
. ont al ne t i i fi.c
compaipgd Anboafs BPEREEALS HRhpRNRE A th BOREGE HRE fact

thhethd'Abn MRERah HAHRINSACh{ PhotBbsh Bl @EBed For ddid antigen. In the
present invention this aspect is exploited in an

prémus'hwbgtio? ethis'h@g)em isexploged volanmpxlustripl settiaygewere large
rocessed n this aspect.the in ti. t.h '
vofﬁlme@ ﬁglaagilbar%f%qeﬁwﬁ‘?aﬁhmmﬁ ety R pblgtides o
/O e i : ) . . : o
o R R i Sinbbor e et
thatthed _@cﬁl]f) id @érfitr@d 6ot aahianmahilhtriddmot/jedn immunized with
I mruni zation for an antigen | 1 adm.ni ' . .
sa@tg_a‘ptigﬁtlil?pmc@rﬁﬂ]ieﬁlﬁﬁ SR (O SR Ao fof S Antigen is
adj uvan a_ . £ i Nt enti e
e P e R R
acﬁ%v&ﬂ@w A3 AR 4IReitBaheiint&itich shobmlininken immune response
im nistration involves the facilitation of .intensive
agzinstaetid bettigesn sattbadioypoh enrcempinaiien égﬁ%’ in saKl magomal.

t he i L ,
ST 55 P e S 0 een e

cotn;}?onents of the composition and the immune cells of the mammal. Such

o

al

administrations typically involve depositing the composition inside the
mammal by breaking the skin layer. Other means of administration exist and
can be used. Oral administration of antigen as, for instance (part of) the food of
said mammal, is often associated with the induction of tolerance in the
mammal for said antigen and is therefore not considered an immunization in
the present invention. In a preferred embodiment said method comprises
collecting milk from a lactating mammal and collecting said antibody from said
milk. Preferably milk of at least two individual mammals of the same species
is pooled prior to collecting said antibody. In this way, also low abundant
antibodies can be collected in sufficient amounts. For this purpose it is
preferred to collect antibodies from milk of at least 10 and more preferably at

least 100 individual mammals preferably of the same species. In a preferred
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manmmal by breaking the skin layer. O her nmeans of
adm ni stration exist and can be used. O al

WQAWBA2E0Y at i on of antigen as, for instance (pBET/Nb2O8/050214
the food of said manmmal, is often associated with the
i nduction of tolerance in thg mammal for said antigen
and is therefore not considered an inmunization in the
present invention. In a preferred enbodi nent said

erdBdNAEne QAT in%@@m%‘l’ id £¢hinfidatt. |Freffé1%!ﬂlﬁ sbﬁpﬁﬁhiﬂlﬁlt is cow,
mammal and col |l ecting said anti body fromsaid m|

préﬁeealdyaaomembémofdﬂleagentmd§®s Ot hiergtinnisdBied, tharmndmexﬂally
ane specl es |s rior 1o collectin ai d
ﬁeﬁowmqsrar@mrg §3 Qéx‘l"‘gﬁp 3blysa ﬂb‘&ma%"’g ég? Sbecies

33@? % BRPLAES ERmb Ry B3 pANRMINR SRRt Talrus (Domestic

CanttleX lafarpdtheepséfetfedondbotinget efid rabhinaat is agoht bﬁ& sheep,
i ndi vi dual manmmal s preferably of, the S rﬁ?#% ci es.

pr@fem@m merabayoef; therfubdamaly mpaﬁs Oft ily the”
ERRLRLANIY, AP O 5P Pl G0 Ypa i 0P BoBIBE. o

sp@éi@é Oivi£ Hris B €Db Afesbic SHep) &F p%fer@ﬂemftﬁb@énﬁal(ﬁhpra the
rum nant is of the species Gayal, Bos frontalis

speciesrEiapra agaaglus Basus(theslqmestjcased Best)iapreferred. In another

ol e BBt BB B SPREE o, s o
a lﬂﬁiﬂ’ Q\Vhlﬁffr(sﬁ%&ﬂ%ﬁiﬂﬂﬂe@?ﬁﬁilﬂé‘ﬁts cgnthﬁissaﬁﬂl'p&ﬁ% k¥ecific for a

he nenbers of the genera Ovis or Capra are preferred.
vaﬁety bEdifferent @ntigens hRrefpoedqreparations emtaidoaptibodies

il WA e e e
colf L?nglﬁégfﬁ of fheagéﬁ\{bega ]ée{/ ,%Qa bu?g" ?E!?ﬁ x?ﬂ h1mur1um a

mélﬁbar oMH&géﬂ@Cﬁﬁ@ﬁlMﬂﬂeﬂ qﬂefeuablyaﬁhmmmwelsjejum a
anti bodi es specific for a varie of different

m%mb?’@@f@e g Heliohscspm e fesnblicHRliaphAcRt bHgki agnember of

th% ggﬁ\é% @8@& g}*ﬁatrem %El O(?I.fdott&f%gggclﬁ%sfpss gi?ﬁéfn%gk @f the genus

ClSrTRas], |Pmepiiffrasfalb enak BHIgEIA 4 ¥ihbey 6fihe gonus
nmenber of the genus Canpyl obacter, preferably

St@mtpgaosbacprefeyadly Sitrepdoensahe pneﬂmqmaegeenmmber of the genus
Stgglgfl%(ggc%%g e{)refgraekﬁ}ef r@ap%yﬁ%ééc%%ba%crtegg, iy Inlleonrlbér 8t trﬂ%a genus
Haemophilus, preferably Haemophilus influenzae, a member of the genus
Pseudomonas, preferably Pseudomonas aeruginosa, a member of the genus
Moraxella, preferably Moraxella catarrhalis, a member of the genus
Chlamydia, preferably Chlamydia pneumoniae, a member of the genus
Mycoplasma, preferably Mycoplasma pneumoniae or a member of the genus
Legionella, preferably Legionella pneumophila. Preferred virus specific
antibodies are directed against a member of the genus influenza, preferably
influenza virus A or influenza virus B, a member of the respiratory synctial

virus, a member of the rotaviruses, a member of the novoviruses, a member of
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the genus Bordotella, preferably Bordotella pertussis,

a nenber of the genus Costridium a nenber of the
wWQ@W84273m gel | a, a nmenber of the genus Strept oRGEHYL08/050214

preferably Streptococcus pneunoni ae, a nmenber of the

genus St aphyl ococcus, preferlgbl y St aphyl ococcus

aureus, a nenber of the genus Haenophilus, preferably

Haermophi l us i nfl uenzae, a nenber of the genus

A | .
the %ﬁgxé&gﬁg@&t@ aRh&H®ERBE m&%%g&m&ﬁra@sw #95nbér of the

_ he 'genus Moraxel la, preferably Mraxella
adaivaruseal i s, a nenber of the genus Chl anydi a,

%%@%5@&%3‘%@@ SR I
nenber t i | o .
profRU RrrtiohS dPERiHs sEBhABE o MR AM ek AT btAsing

steflipresittetoligaiingtsaad ARtibedy oA sultabiestaetingf preparation for the

referably influenza virus A or influenza virus B, a,.
COH%EHDE of antibedigscispamamiby Milkdhahis Wenaﬂ%‘flwat fdleto gghieve a

t he, rotawvi 119] f oth '
logBrEhBIE AL PbRTGERs B B Orei oo P Ao e o g Iso be
usdd. P%s@(rﬁmga{ti&{ tyBiBa By QBOY tépERatunes Bhlokw Biling difice at

several conponents, notably fats, oils non-antibody i
tempgtgeur?siai?bm}b&whngminﬁ foringilky efsein gucelée%wgﬂﬁutrevermbly
agéré:gateg]m.ri "ggg@l%"),ﬂ[rgéﬁé’ glsq? gwgzngglﬂp&é)%é pg %g%ﬁe{t{r%%t*og?%%detoday:
Hi }?‘I‘eg‘ﬂ;édér%%%f/%ﬁé‘}t' et GITST) b MtehdeSHelt DAL (ESL)

W Il of

rea eat to achieve a logarithm c Ki

treha@kbat.i I tie HTSIEpsocesd, anilkds farced bptweenmetal ptates oan
al so be used. Pasteurisati gn }{%pi cal |
¥i

throsgharnes heataskon thoepisidey &Vatery %Wgz?eg%ﬁeésma%?/ eC (161
wmide hoilin Qi f OrJH i i ) i

F) B derQ Py R, BB bt 0 AREGH ) EFULATUD uhd Jower
teL{_IIgéfhthi‘@se%eiH HREST aMilkzahipdy 1aseled tpaeypuridedhis usually treated

‘Tenperature/ Short Time (HIST) and Extended Shelf LifT
witEcie HTSBmeshod. Millkt ¢an pisgbepariestizediat gempergiureg lower

oSS SRR 0 S B A g v
in gé%gﬁgﬁﬁglkggeﬁ%‘gﬂoa@&a@sl Kighas témpbfdtlbaht dwér pdsptre.

A milk processing step preferably comprises a separation step. A preferred
separation step comprises a step wherein the milk is (partially) depleted for
fat. Thus another preferred starting preparation for the collection of antibodies
comprises milk that has undergone a fat depletion step. In a preferred
embodiment said separation step comprises separating the milk in at least two
parts and of which at least one is a protein rich part. Collection of antibody
from batch processed milk is possible, however, it is preferred that said
processing step is part of a (semi)-continuous process. In a particularly
preferred embodiment a whey fraction is prepared from said milk and said
antibody is collected from said whey. Thus in a preferred embodiment the

starting preparation for the collection of antibodies comprises whey. In yet
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tenperatures than HIST. M|k sinply | abel ed

"pasteurized" is usually treated wth the HTST net hod.
WORLMR/IZHENS al so be pasteurized at tenperatures PGWNE2008/050214

than 71.7 OC in conbination with increased pressure.

This is equally effective injhogarithmc killing of

bacteria as higher tenperaturés at |ower pressure. A

m |k processing step preferably conprises a separation

andtEér eMbBARAERT G5k SBPALSIrRPas tSeh FRA TN RFRcAoR b8 B_rl_lﬁillj)gdies

wherein the mlk is (partially) depleted for fat.
comprideefepmehtad sdlks tAastartigpgyaptcan iberasfindidated herein above
col |l ection of anti bo(gi es conprises mlk_that has

bujaden Home 2 gesonstiubed eonpendrals or dryP oy deraprodiiced therefrom.

T O TRN e B bl AR e bR R SO RPR AL L
previeusl bedi fhgiunigzéd forpaid anCGglehe Th iagsrefdrrad entindiiment said
frombatch processed mlk is possible, however, it is.
maymaralip sglacted 08 4 rphercadiorion forepllpetipnpt saifl milk. This
rol ST AP SR Y B8R r SRR R R G e
InalPretéiddaihbolidients s&@ hmaedBd] { @R&a1 dnViRYbasItRat A is
a preferred enbodi nent the starting preparation for

prodhecioginorotadlonillf i.emottidei milke algorieferzeditens colpstrum,
._yetanot.her, enhodi nent, the,startin reparati.on for .the
imfSe PREIT GHeGrEIEmS Doth-da LoHp BEeRefanbelihntEaid rther
i nt . \ . _
ot D N B2 o061 00 B S U i
cofeadd arilk} tyaressfrfood of gperafifoald-suppdementingasémdn by said

selected on the criterion that it has not . previ ousily
mymapl, aeanatgnfor an andigen olgepathagen ofisgidmamgmal or a

coﬁfﬂf{?g'éigﬁ o Fﬁf@ioq sdid c?ﬁleﬁg.t ed on a further
Cr i

erion for collTection of sard mlk. This further

criteriamn gafelied ¥mybddinieaitisand ahoibodpss andgG:t Igrg Tighiz or an
the lactation cycle. In a preferred enbodi nent, said

IgVhantibody. Resferstibdy said anbedy isscallested frops ap pgrikadygenriched
SRS oA L R A e
e e S e e
complared te dthél proteinsepresentoodther antibedypenriched fraction.
Pr]:e?eorgi)fyu&% gxgl%%tnt iorf] %?lsélg’éooglfobblﬁir? ?sl gecreased by at least 50%. This can
be accomplished for example by a specific hydrolysis of B-lactoglobulin, or by
removal of B-lactoglobulin by size separation or by removal using an antibody
specific for B-lactoglobulin. Thus preferably, a method for collecting an
antibody of the invention further comprises a step to reduce the amount of -
lactoglobulin in the antibody enriched fraction. A method of the invention
preferably further comprises an affinity purification step to obtain an antibody
fraction that is enriched for said antigen specific antibody. Having the

possibility to collect antigen specific antibody from a large collection of

different mammals of the same species allows the affinity purification of
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mammal , vaccination for an antigen of a pathogen of
said mammal or a conbination of two or nore of said
WwW@eioga2ies In a preferred enbodi ment said anti BGHYL298/050214
an 1gGl, IgA |1g& or an IgMantibody. Preferably said
antibody is collected from apgantibody-enriched
fraction obtained fromsaid mlk. Preferably said
nmet hod further conprises a step to enhance the |levels
sigHifibAfil andoditS bf AFHAEP bRl 8815 Ohe A ANEBBRF! Bfspife of a
ot her proteins present in the antibody enriched
pobsibtd lovn préralérnceadfl said matiroolynn esfchondadtiogl otillt sample.
decreased by at |east 50% This can be acconpli shed
for exanple by a specific hydrolysis of
b-1act gql ehul %fbvi&’é%ﬁyaﬁ S%g@h s?facikffcl ARIOH LI by a
si ze separation or by renoval using an anti"body
methedi for collenting hacamtigendpdcific diibody aé@irdigy/to the invention.
met hod faor, collecting an antibody of the inventjon

Prefarahby saidantikady is aspelyclonal aptivedy nkn this embediment said

s EROPGP b P SR PR e A B oA B e

mamnddfdrfirbih #UohlinfatihoRdSh@Rhugh HPheiAna). Bohifhiegher
fraction that is enriched for said antigen specific

preferrdsbembodiment saideafogen id 41 @llergy aotigen: a ainal gatigen, a
speci.fic.anti body from.a I arge_.collection of different

bagiirh tisen LA ChmPIBRtan 4Bt ous (he af finity
purification ofsignificant anounts of affinity
purified antigen specific antibody, in spite of a
possi biThel tewmpartigbe e ¢the tosteixd ofibhé poebenit ineetthon is an

i ndi vi dulall ml k sanpl e. rther provided is. an anti gen
angigeny ¢fj 2 hymath GaRa 0 4l b2 Hgfeﬁﬂ fRWse gisease mn a human,
onf PLUESH A5 ARRLh LR BRI A RBLY RO hereor

Ity tdatioal ofentidindhial ih the RbAtextivd dhepnéseaniidventiogehus means
_specific antibody can be derived from an i muni zed
imyannizatien ofesitmamntalovith arorntigemn af 2 man. # pashogen able to

. l,. | furth f d i . gai i
infé2t R4 cavle Qifctsh 1 RUEaf, PR mifTRRR L WHicE By 6T
be@fnk 38R relc ¢ £ esRbhedtie thRLL O accititidebNsAidih@fimhNfor an

the context of the present invention is an _ _ )
antigen of a pathogen of said mammal to treat or prevent a disease in said

mammal is therefore not considered an immunization in the context of the

present invention.

The invention further provides a composition comprising an antigen
specific antibody of a non-human mammal of the invention. Preferably said
antigen specific antibody comprises less than 1 % of the total amount of
antibody in said composition. More preferably said antigen specific antibody
comprises less than 0.1 % of the total amount of antibody in said composition.
In a preferred embodiment at least 15% and more preferably at least 25% and
more preferably at least 35% and more preferably at least 50% and more

preferably at least 60% and more preferably at least 75% even more preferably
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antigen of a human, a pathogen able to infect and
cause di sease in a human, an allergen to which a human
W@ 2W8hEI6Me al l ergic or a comnbi nation thereof . PCI/NL2008/050214
I muni zation of a mammal in the context of the present
i nvention thus nmeans inmuni zgtion of said manmal with
an antigen of a human, a pat’hogen able to infect and
cause disease in a human, an allergen to which a hunan
at [t BBYPIELIR 4.8 Fie®hrd p@gﬁ@fr@(ﬁb]ﬁbﬁfaﬁmfn thereof.
Vacci nation of sald mamm or an antigen of a
Prefetdidyesaid tomposditinisenrichedrfoaflgon opexlght Innanibthes peeferred

in _said mmal is therefore not considered.a

embefimenhef e ITenkiondhs OmPasttion &S ﬁ?@geé# £t L gdh PY GG,
The invention further provides a conposition
conprising an antigen specific antibody of a non-human
mammal Thé ihtentiow emtthen préridée nabnposiiich aompgsmg antibody of
speci fic anti body conprises |less than 1%f the total .

a remolivin agr mamnpd gl thennygngloaowherainisgif coppasition comprises

eferabl y sai ntigen s ] [ f .
anfibEa i Aot Gyt hERePLP UG P Y GRTHEGER of protein
in SN HdFHon! Préfe Pl Sai®EntiBbOd i Préseat ih @asdurltash 0.1 to

and nore preferably at |east 25% and nore preferably |

30%: %l eahe tatehamadunbetpmteineinagaig campoasitden. Sommfenablyrsai
referably at | east 60% and re preferably..at |
anbyorErcHeRIPEe B &8 ARG /AT BORRORL S Ao R Rraferably
befk&ed 968098 AnbFe gré}gﬁmlﬂ? ek RBeh BBHEODO-FE RO It ad Bhtbunt of
conposition 1s enriched for IgGlover IgA. |n another
proveti i & prefobrdl embbdihenhat leagt A0V maetecprefenabdy at dA% and

SECHE RV R
o< CERTRASTRVER: e LPGRAH S LEE O o proterabs

at Deidtemyy, QvaR hdre p3eterably Aeldast 80%aohilet amfib@ties ere g6, IgA
said conposition. Preferably said antibody is _pr efserit
or iarcoamiigationf therdofi Brefevablyrsaif somppaitiopmsianrigied for 1gG1 over

o S50 PSP TR o P
engfcﬁga’ofop‘p%& o%Pl?GQE" y between 10-30% nore preferably
et ween about 20-30% of the total anount of

The invention further provides a pharmaceutical composition
comprising an antigen specific antibody of a non-human mammal according to
the invention, or a composition according to the invention. Yet further
provided is the use of an antigen specific antibody of a non-human mammal
according to the invention, or a composition according to the invention, for the
preparation of a medicament. In a preferred embodiment is provided the use of
an antigen specific antibody of a non-human mammal according to the
invention, or a composition according to the invention for the preparation ofa

medicament for oral administration.
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protein. In a preferred enbodi nent at | east 10% nore
preferably at 15% and nore preferably at |east 25% and
WOor08/1p1es er abl y at | east 35% and nore pref er abCyNB2008/050214
| east 50% and nore preferably at | east 60% and nore
preferably at |east 75% eve re preferably at |east
80% of the antibodies are 1gGL, I gA or a conbination
thereof. Preferably said conposition is enriched for
| gGLOVEK ybOA fulthe2RRPB& tHY @ivehtieH probRIbsEptepiratibh for oral
I nvention the conposition is enriched for I'gA over
adingGistrathen compnising ahwrttigen speeicdastihogh af aamauhiiman
conpQsition co i sing an antigen specific ti body of
maang%i.aﬁ %ﬁ%‘? IYEHION: 9 & Q?nPH%SlFlﬁOéWF‘P@;Pg &P tée
. L i . i i .Y r .
in RS Ty B R i e S Y R Ao Db T B elivery
vehichocorhprisimgedidel ntilagiyr o cugnpesitibr. Saideddlivery vehice
conmpagsition according to the invention, for the )
prefeeahy snablesotargetadgintestinal relepss ofsaid aptigodyribem aid

f’ls eorovi ded the use of an antigen specific antibody of
vehicl : . .
a non- human manmal according to the invention, or a

conposition according to the invention for the
preparation of a medicanent for oral administration.In
yet a Iuyehenothepespectihd mventionrprpvisleisdenewborn or infant

reparation for oral adm nistration, conprising an .
forigylp Fomreiteer BrapBoRyAcsrrding 6 the FRPE o Ep Mentioned
heASEYHIVEIAIR J1R%iddlVRBY h&Rboff of iR 95t h bR cHFASH W

to the invention. In a preferred enbodi nent said
anpigepapatifiorantdnply afess nan-deim ¥e myamedrlcdceoodimgrtbthagnvention,

sai d anti body or,. conpqsition.. Said delivery.vehicle
or CapogHion BB g tot Dé’@nitwpeé%%ﬁmvﬂg? ks nghoEp gt

infaht lf laf, mrﬁgie geﬁ(’%gnc 901!dhd/5% m@%&g&%@g&%ﬁeﬁm said

I nventi on provi S a newborn or 1nfan

forgnularis sindigea dpeeify abtibodyppesteth 6fla nont e@mianvieakianl as
menti oned herein above., Al so provided is a _newborn or

acqopfling to Bremmventionp preferablimayth forgenlasqomenrises afhleasblyl, more
pre%rﬁol?f%l%_lggs , rﬁrg{gTBxl'efglga%(f{I %Ilit rl]gasttcﬁ,tnrl]grei Ig% é‘ltaib%p at least 5% of
the protein content of said formula is antigen specific antibody protein of a
non-human mammal according to the invention. Preferably antibodies of non-
human mammals of the invention are present in an amount of between about
1-30%, more preferably between 10-30%, more preferably between about 20-
30% of the total amount of protein. Preferably at least 5, more preferably at
least 10 % and more preferably at least 20% of the protein content of said
formula is antibody protein of the non-human mammal. Preferably between
about 5-10%of the protein content of said formula is antibody protein. More

preferably between about 10-30%of the protein content of said formula is

antibody protein.

In yet another embodiment is provided a newborn or infant formula

is indicated herein above, wherein at least 0.001, more preferably at least 0.01,
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or a conposition according to the invention. Also
provided is a newborn or infant fornmula, wherein

WO 03AEH0D. 001 and 5% of the protein content oOPCEHALZP8/050214
formula is antigen specific antibody protein of a
non- human mammal accordi ng t& the invention,
preferably said fornmula conprises at |least 0.1, nore
preferably at least 1, nore preferably at |east 2,

mo't® E)geﬂf%%ﬁlr%qeﬁs@().l!, g?ocﬂa pgoe/fé}ﬁbiwﬁt Ié_ra‘g,ﬁ g', %Sﬁjﬁféfér#ﬂ% at

sai ormila I's antigen specific antibody protein o
least B; morapraferably sicleasdd 19 of thé heotieiny emtienh of said formula is

oSSR Ot TR TPt Ut ot
oy O G P AR AP NSER s s gLt 0 o

huftizef Slaabnyl atcdrdasd tdthaivenpionl @hall prefdrabbabétwidbn about
%and nore preferably at | east 20% of the protein

0.00drh% f the peatedn contantofisgidfarnpdacopsiste phapmntigen specific

=h . Pref bly _b . . - 109
anfiBRLHRIGRTERT ths i Efiobo ot ar SRR By Sl "
iniRnpr ef erably between about 10-30%f the protein

content of said forrmula is antibody protein. In yet
anot her enbodi nent is provided a newborn or infant

formul @,is indicated, herei n. above, ,wherein at | east
02001 The sevaine Fasher Brondaes fooh Tuppiesetiarat T for a
1 ’ . r: .
nofith i8S bl of Hifind) CERRINE 3 ANy of tH Bvention and/or &
corhpesipivatafithe danéetion ofn dek énilardimeat isaichahtigen specific

s_gecifi c.anti body protein. Preferably between about
angibody 595 be deravesk Gpw an dnrpwnized modshumpgy mgipmal or from a

ant | . eci.fi ﬂﬂ}' rotein of a nonhunan manmal
noﬁggcgggﬁhzéat%oq'hg [ nvé%q?%lﬁ&' Thus preferably between

about 0. AQlarR¥bcy frbfm Pk Onehinized e Hontim SdindzddnomHaiman
consi sts of an anti %en specific anti body according to

marhmal iy prefevably spegiticdap esi allesgen andigenn g hwmepegrowth factor,
o oo RSP S M85l i, o

ot He PRI RInR Ui Sh RBLLRAGY a@ftideRhe Th BViSFé98d ¥k Minent said
antibody is derived from an immunized non-human mammal.

A bovine and/or non-human mammal antibody of the invention can
be administered orally as a food product or nutraceutical, a drink, a capsule or
an encapsulated antibody-containing preparation. A bovine and/or non-human
mammal antibody from a non-immunized or from an immunized bovine and/or
non-human mammal can also be administered via other routes such as via
intramuscular injection, intravenous administration, or via the rectum or

vagina.

An orally delivered bovine and/or non-human mammal antibody
preparation can be formulated in a fluid such as a watery solution, milk,

yoghurt, or as a freeze dried protein preparation, or encapsulated to protect
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conposition of the invention. In this enbodi nent said
antigen specific anti body can be derived from an
WO piv8n274ed non- human mammal or from a non-i MmuPCEEH2008/050214
non- human mammal . An anti body from an i mmuni zed or
non- i mmuni zed non- hunman maum"ﬂ3 is preferably specific
for an allergen antigen, a hunan growth factor, a
human antigen, a respiratory virus, respiratory
thé @%%H&”ih tReRB6RALHE Préferabi sutk |a%\fﬁi6‘dy is added to an infant
di seases-rel ated antigen. In"a preferred enbodi nent
forsmiikh @n4 innidki productemeartlfdrrioman domsumiptoh. ﬂnr&rfmhmpreferred

mal . ovi ne and/ or non-h n . mamal ntlbod )
enﬂt%%ﬁ%@?mn&%tw@a Antibadeds sReARSH Tajed aC?%lbbned with a
I syl e or an
cali0F WEith o pIYBIOAE BHLLEER, or Srifh aHobBUCREE © ) Bovi ne
gabidésligosanchuides)mammal anti body froma non i rmuni zed

or froman i nmmuni zed bovi ne and/ or non- hunman nmanmnal
can al so be adm ni stered via ot her routes such as via

intramgscul ar in ion ntr i_st

o eI A hSH 0D AP b LB oecinie
anleﬂ)\bug%fm%r@hum mamﬁamgmdlﬁ &b BRE Yn IR, i 0mposition

can be fornmulated in a fluid such as a watery

acemiding Ocntherilmantyng Paid nu@rac&uti@ai tadeey anylforae thabisesuitable

for oyl SoBHRBRYOPr BFEABRY Sl CHtEREBISE] 1 & Cafuels: pRtafilated
prot¥ifNr fl?ﬁ%(ﬁuﬁBnaTﬁb Iﬂ&t%&%&tal fERbndod t6 ant treat, or at

consunpt I n anot her preferred enbodi nent  of
ledgtiantaroallesnitd sgntptbndyofisan engapg\disdasd, Pceﬁebabigdsald disease
.V\nthacarrler with a probiotic bacterla or Wt

Rargy Q@dgaﬂ@fgpacﬁp@eﬁmfa‘ews&. RESDUL, Q- tl}?é‘ﬁpnuat egg,
ap%é)eg\é:t egnﬂ%lpﬁba{]tg ;3%%1 d‘fs%laﬁg Kgf\ﬁ" &'o'ilq @g&%ﬂ@ 'antlbodles)

a non n mamm acc

pollB dIRYEP (ks Ahd ArePPEIds b?@dlﬁa,q&l@f@halwy bﬁ'chhﬁ)llen-spemﬁc
i nventi on. Said nutraceutical take any formthat is

angiliodads)) eother mhalatmmlmm%ﬂmupﬁ@ﬁ%tr@bﬂey cahjfyngi etc), or

Vegg;nr gﬁgrugtlelzsc af'hus inap gf%rred emboane s nf Ehe antibody preparation

prepared using a method of the invention comprises an antibody specific for a
food allergen antigen; preferably a peanut, soy, hazelnut, egg, apple, etc
allergy antigen), or specific for an inflammatory bowel disease antigen
(preferably TNF-o or IL-23 specific antibodies), or specific for a pollen allergy
antigen (grass- and tree pollen-specific, preferably birch pollen-specific
antibodies), or specific for other inhalation allergy antigens (housedust mite,

cat, fungi etc), or specific for venom allergy antigens.
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protein, or liquid solution. The nutraceutical is

intended to prevent, treat, or at l|least in part
WQPRWBAI2ZHI® synptons of an ongoi ng di sease. Pr ePEF/Ab20p8/050214

said disease is food allergy (food allergen-specific

anti bodi es; peanut, soy, hazgjnut, egg, apple, etc),

i nfl ammat ory bowel di sease (TNF-aor |L-23 specific

anti bodies), pollen allergy (grass- and tree

pol | en-specific, preferably birch pollen-specific

anti bodi es), other inhalation allergies (housedust
Brieftdescuptipnfofithe deawingsor venom al l ergies. Thus in a

preferred enbodi nent the anti body preparation prepared

using a method of the i nvention conprises an ant i body

Fl%%%ci f]’kﬁldflﬁ’é ?Gleg@ﬁ 'faa?l% %% ch?[aﬁfxglﬁta@éﬂelg) antibodies

soy app
froatolostium Orhﬂkp endfwlsei o s@fally tilatedh LS/ fromBhlmonella
di sease antigen (preferably TNF-aor |IL-23 specific

tyndnimnseigine §Top panslse apg; I%S@@rwhl%ewh th’a@menegye SintViadees are
| | ferably birch
expsRah s S SRR A ROl R o BBPREL T Y o1 her

i nhal ation allergy antigens (housedust mte, cat,
fungi etc or specific for venom all ergy '

Fleuneu YBindng of bownerlghtl and SgA nsihodies i?rgm eilggfirum to serially

RO e BRSSO et defblepeens)
Vabid ?xlel dflebatiPlls EPnld AR bIBNPAY AehyRyMIBOME ( TOP

panel s Escherichia coli (bottom panels). Val ues
are expressed as OD neasured at a wavel ength of 450nm

. Fi gur Bi ndi of bovi ne A anti bodi
iy biapsep e gl Gamapryotdetih s Lehdpselistrip & panels
I
o 0 B 55T P
FDY6amspbitg BreoBbary iaidient sbehdald devdatipns bf thie E§EAand
IgA in colostrum (top Eanelﬁé_and t he effect of .t he
metasamerp@nts éB&pﬁeh@wntaé ingss thegpp panglemdigitesthr Sgpunts of

N s o LT

top panels i ndi cates the anDunts of 1g@ and IgA
measured in control cultures to which no col ostrum was
added. Exanpl es:
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Exanple 1. Effect of m | k-derived anti bodies from
non-i mmuni zed cows on adhesi on of bacteria to human
WepisnEIlDum The human smal |l intestinal epithePCHNLZWRDS0214
line Caco-2 as well as the human nucin produci ng col on
epithelial cell line HT29-MRgis cultivated in
Transwel | plates and all owe o differentiate into
nonol ayers during a 15-21 day culture period.
Ex bayer integrity is neasured every week by
nmeasuring the transepithelial electrical resistance
(TEER) before use in adhesi on assays. Radi ol abel ed
bacteria (two pathogenic bacteria: enteropathogenic
Expgyedi chia coli and Sal monel | a typhimurium as well
B eV PRt BaR s By AL B pabied bb R bh Alfsion of
ba@eeradit letifianeshitleglfiamof m croorgani snms to epithelia
cells (e.g. 10:1, 100:1 and 500:1) for a set period of
time and the unbound m croorgani sns are washed of f.

oS s gl BT GO R A8 gy

miRgh pPEARAnE Roldie Pt BSIBAICR1Pina PEEZE-BITX i@ clillivdied in Transwell
anti body preparation at (corresponding to 464 ug/n

plages ad, Allawgdito diffarntiateintdhmeneayers duengacleiildayoculture

Caco- 2 and HT29-MIX is reduced by the,antibody..
DeRpUpMOROIBIFT IBLRTPES S BHTR GRS SHER T MR AF T B e
rapfRbfiheRh EERRLrit Rbickakied (TIRIRRBEIRE Qe i ReBIorMBays.
RaSadlabeleld lexcspda i(fwe patinsgefiobactietiau enteppatliogenic Escherichia

anti bodies are used to quantif

t f . o
ool ABECTAIETRELIE Y BTGRP WAt LRCIRagIaRsPLEs grprobiotic

C Al ni . . ; | !
B B AR AR O ol AR L p B ok asade o

micFodrehhisad fPasithalialdedist(eigdilom), 100: PRAd 500el)foanest period of
~are Incubated overnight at 4Cin a hun%@j%ied .
tirevnddheamboundemptrapeganismsarseashas ¢fé. Adherenf;hagteria are

qué%g@gg&mj?a&gbluk%gintgg{%%\%% B PR 'cggg%iﬁ\éﬁ‘?‘ﬂé%g(})eﬁ%nt is
performed in the presence or absence of a bovine antibody preparation at
(corresponding to 464 ug/ml and 46,4 ug/ml IgG1). The adhesion of the
bacteria to Caco-2 and HT29-MTX is reduced by the antibody preparation.

Example 2.
Pathogen-specific antibody levels present in milk-derived antibody

preparations.

Sandwich ELISAs to measure E.coli-specific, Salmonella-specific, and

Clostridium-specific antibodies are used to quantify the amounts of bacteria-

~ gpecific IgG1, IgM, and IgA in a preparation containing bovine antibodies. 96

well ELISA plates are coated with 100 pL heat killed bacteria (E.colj,
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a humdified environment with 200 nL bl ock buffer per
well (= wash buffer + 1% gelatin). After this

WO pW8n2tiddNn, the plates are washed three ti mesP@I/Nh2028/050214
ul wash buffer per well (PBS+0.05% ween-20), and 100
mL /well of bovine antibody g¢gntaining sanple diluted
in block buffer is added. Af?er a 1 hour incubation at
37C in a humdified environnent, the plates are washed

Samwa@na' Gﬁ;%t%id}né%’?ﬁs 1uéd Rfe RRubABS ov@idgPRt 4°C in
ant 1 -bovine | P (AbD Serotec, cat# AAl leiaog |
u

a lgmﬂnuxhﬁdg]erﬁ@rdiﬁﬁemm Tﬂiaxﬂlaténjafeewasheédhlw qmmesmrt
et acter cl F t .
emhts WBBY PR b P po BORaR A IGe eba@ﬁ‘imt%m 37°C in

t [
}g‘#ng%l?/% rq e%%ggﬁwﬁ%n??@ g‘v‘?ﬁéﬁ Isgﬁe?lgP dilu e?jv%t% % Hitfer +
1% g5ﬁtﬁQOAﬁrér hhocinchbhtien, tlse pheds bR aShedttheee tate$ with 200
AAl 19P). The plates are |ncubat ed for 1 hour at 37Cin

ul avaaibaiter per welli PESRAO5%okaead29mpBd times with 200

e T e
addkg wells (100 nL TMB in 10 nlL substrate buffer both

from Bi osource Int. Cat # 45.011.03 and 45.014. 01)
Affdsxea ddmur ineabation ats'37§Cdp@huD}ldtﬁ%1 W@mmn&fthmdates are

té)ﬁ@? ﬁulgys %@Cﬁw u$ %‘Ml a]%egtﬁsgﬁ N %rué& ggt()ﬂfL fnti-bovine
GERT LA RATL I PLaRMIe 580D IBEk iR is

Igbf

prepar afl on o ovi ne anti bodi es from non-i nmuni sed.

adedmprendll toldbtroy dactpim-spedfit §E61. Foadetectigh of IgA 100 pL
anti bodies in mlk- oﬁaﬂved a

oxibpa i L oA ol ATEGRY Ailugdta 1:50.000 in block
bbﬁtﬁf ﬁgr}"gs Hgfec&oﬁaﬁrbobzgrgeﬁtéﬁeg Hﬁ]‘.é%%@ﬁ)&l?%&ﬂéﬁﬁ%%%luted to

: grass alle
1:50.0803he8s1ab uffer ePnéatl (ABIY Seeviccecat AADIOR)S. 96 wel |

ELI SA pl ates are coated
The plates are incubated for 1 hour at 37°C in a humidified environment,
washed three times with 200 ul wash buffer per well, followed by a fourth
wash with PBS, and100 pL TMB substrate is added to each of the wells (100
pL TMB in 10 mL substrate buffer both from Biosource Int. Cat # 45.011.03
and 45.014.01).
The color reaction is stopped by the addition of 100 pL/well of IM H2S04 , and
the plates are read at a wavelength of 450 nm. These data demonstrate the

presence of bacteria-specific bovine antibodies in a preparation of bovine

antibodies from non-immunised.

Example 3.
Allergen-specific IgG1, IgA or IgM antibodies in milk-derived antibody

preparations.
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with 100 nL of grass pollen allergen extract (a m x of

several tenperate grasses, ALK-Abello, Horsholm
WOWAHZKYS i n PBS. The plates are incubated oveP¢il/yhz008/050214

4Cin a humdified environnment.. The plates are washed

three tinmes with 200 ul washbuffer per well

(PBS+0. 05% Tween-20) and bl 6cked for 1 hour at 37C in

a hum dified environment with 200 niL bl ock buffer per
Saml (FLYGRE ¢§ %e{rfshré’ g%e@&ﬂl@ﬁéeﬁ)spe%ﬁid ibadibBiage used to

ncu atron the ates are washed three tinmes with 200
quantifyasie dmbhats Ofegraselaﬂle(rglﬁf;sﬁeﬂﬁ%fgﬁrdn Igd) anddgAlipoa

praparofinkoniinars baviabMier A e BTSNl jed
withy fod AL AL NS BV PRERAL: (L Ak B B RSPl EmpaRited

er per well, and 100
gradthe & MLKDANSINS H@ShoHRPDeARAER i0PRS. Tlad #laAds 3t@jncubated
di [uted 1:50.000 in_block buffer is added per wel 5%

ovateigtt atpd ¥ in pdiuneidifipd envivonmpnt.. Fae p%?é@% are WSEP hree

cimlr B kR B3 ' 6T BB T T B 26744 blocked for

1 h%%% e¢td @‘ 1ﬁfa Baviiaeid Ddh PO itendRith QO@lﬂEblo@MHﬂ:ﬂt%r per well
ute to 1:50.000 in block buffer is used (AbD

(= @alshtlmffercaﬁ% gAn1inp) Foll'chmqg s ineyhationctheaplades are washed

thaephmon A 200 v Ss Rutier per med BHETT0-0p YRGS, 8hd 100
WL/ R ﬁ"nh'ﬂoﬁf%m- b i FVEL 84S BBl bufRE deddded.

in 10 nL substrate
Afetd Eﬂloh@tlﬁcﬁba(ﬁimBabsmﬁ ¢e al Inmidifie denSrament3 thaglates are

o ey SR AR b SBRE AP et B
SRS S0, O R B ERIBE SR 03 st

adésars@weqt ﬁﬂdét@cﬁgﬁ&s%ﬁﬁﬂlé&ﬂ-@bcﬁic v, nonamuebnom ef IgA 100 pL
from non-i nmuni sed cows Sug est hat eatl n I aSS
antibordas IgA-HRR¢Afdn Sepetsict ¢at g 2)00 in block

LRy TR ﬁﬁhﬁ%ﬁ@@@@ﬂ@z s
1;5nq?ﬁgﬁwtg(§§ “ﬁ ﬁ%em@ﬁser@eéld@wmmnses i n

e need
The plates are incubated for 1 hour at 37°C in a humidified environment,

washed three times with 200 ul wash buffer per well, followed by a fourth
wash with PBS, and100 pL TMB substrate is added to each of the wells (100
pL, TMB in 10 mL substrate buffer both from Biosource Int. Cat # 45.011.03
and 45.014.01)

The color reaction is stopped by adding 100 pL/well of 1M H2SO4, and the
plates are read at a wavelength of 450 nm. The presence of grass allergen-
specific bovine IgG1, IgA, and IgM is thus demonstrated in a preparation of
bovine antibodies from non-immunised cows, suggesting that eating grass
induces an allergen-specific antibody response in ruminants. This indicates

that feeding potential food allergens to ruminants may be a way to induce



vacci nate said rum nants. Exanple 4. Bovine
m | k-derived Ig@ antibodies specific for grass
Wt eiss prevent the binding of | gE-allergePCI/NL2008/050214
conpl exes to CD23, the low affinity IgE receptor and
prevent basophil histam ne rgl ease. Wen all ergen
extracts are preconpl exed t uman | gE anti bodi es
specific for theses allergens these conpl exes can bind
B
(bl Feci bR A ihol] zebRAERE Oh b W ARAR SR RC R
va@ﬁﬁama&ﬁdhgﬁunagaptor present on basoph|ls and mast
cells. This in turn leads to highly efficient allergen
presentatlon to Th2 cells leading to a prol onged
allir c response as well as to the degranul ati on of
'ls and mast cells. It is possible to prevent

Bo’i/fﬁegmillktﬂ%ﬁed’[@GQ i odieASpabelid forgrabe allet @arepreient the
| ammat ori/ medi ators from basophils and mastcel |l s by
ex

bmdmg @ﬁ ngnag!, genlcbmpdexessioccDRBcthe losk pffinitn{gBaagerspr and
a cl Lfferent frorrl?l%E, preferably an 1gG

preth Bhigta %’(ﬂelré’e t ergen-1 gE conpl ex binding to
CD23 is investi gated via the follow ng manner. A
serial dilution of grass pollen allergen extract (a

Whe allérgevextahctsempqratengleaxedds, huxn kn AgEl antibodies specific for

thesgg ETERRS ””Hrcgpa@%éde?&adﬁﬁwﬂ%oim‘% Yy DS efirefpoté:

O GRS Pl B PR R AE R P e

aﬂHﬁWIgEﬁ“eéeﬂﬁor @i’é@ﬁtl&ﬁbasoﬁﬂﬁﬁrarﬁi Bihsticells €Thisdnltatrhdeads to
C, 30 _uL patient serum containing grass pollen

hl%lfﬂb'@rf@@ﬁn& pblérgqrbpijnF%tl% e d barrelisHeadide i apgplonged
allPpit RO e ool Rerlar o i o B Bt cols. It
o BT A tr iR i
inflemepitory aneliatite drem bashphdebind mapstceHs @wanéwﬁmngaﬁ@
allglqéjern grt)emﬁg %loc%mg anE1 %ody of a class different from IgE, preferably an
IgG antibody.

Grass pollen allergen-IgE complex binding to CD23 is investigated via the
following manner. A serial dilution of grass pollen allergen extract (a mix of
several temperate grasses, ALK-Abello, Horsholm, Denmark) in the absence or
the presence of a bovine antibody preparation containing grass pollen allergen-
specific IgG1 antibodies is prepared in a volume of 20 ul of FACS buffer (PBS,
0,1% BSA, 0,05% NaN3) in 4 ml FACS tubes. After a 30 minute incubation at
37 C, 30 uL patient serum containing grass pollen allergen-specific IgE is
added and the serum and allergen are allowed to form allergen-IgE complexes
for an hour at 37 °C in humidified atmosphere. After this incubation, 50.000
EBV transformed B cells that express high levels of CD23, the low affinity Igk

receptor are added and the cells are incubated for one hour at 4 °C, allowing

the IgE-allergen complexes to bind to CD23. After this incubation period the
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the | gE-allergen conplexes to bind to CD23. After this
i ncubation period thecells are washed with 4 nL FACS

WO fBa2716Md centrifuged for 5 mnutes at 1, 500PGIPNL2008/050214
After washing, 50 uL of FITC conjugated antibody to

| gE (a goat anti-human pol ygpnal antibody; Kirkegaard
&Perry Laboratories) are added to the cells in the
presence of 5% normal goat serumto prevent

cellPRreSREEhEd %19& Q%E%‘&@Stﬁlﬁféﬂ ahfd tahelifadedfidsd 5 h@inutes at

antiserum The tubes are incubated for half an hour at
1, WOORPMeﬁkfter wesshing S9edl wf FATE-¢rin; wgaed dntébodsnty IgE (a goat

L

{
o R 1 T A B3R k.o
birdlihg o €he FITC fabelddpimtid gERidtisormme sEkel tmblesmre 1ncubated for

EBVt f d B cell |
hagmgaaz bt 10, 95 e eanOUARRe APl L KNS BOHOr Phs
i i is.red d |
ool e RS AP BB P PRIR thap pes e
anh%%‘e taBb bosintsasuse ddiRitly WwithisSFAOBOiwat foweytometer.

hi stam ne rel ease experinent from human peripheral
lommﬁzlesaphwia@rﬂedm grass pollen allergic patients

t h
Bl R S Rl RSP -
tracrf)c%@hgﬂ @cél{ ﬁﬁé 1§ Chh€HeRlon8H226d SR €Re birésen@&lof limited

hi s experiment, human peripheral bl ood
anfiRnee wlgeass amgen( PRI pimtingiis véduced by adlingpa bpineagilk-

oot g SR oS 5oD6 P Bt SR YR kipbodies
Slﬂ]égal}bfegﬁf{l% Lde%oxgét%élt{edgﬂ apfn AdRe ROlehE o2 éﬁfxﬁ%“ﬁ Sfrdlﬁ Human

relincu fOf m nut es at

peMpHaeHt onBQMSBFhﬂL‘ Iftonsl g&assepblwxeaﬁengm patwnm dnam hlgtamme
grass pollen al

f | gd .
relpuTontha imsobhileds FaRbHdI HbedesenesrolbovaRs apfletived
t he super nat ant
prﬁpglfagh(ﬁh%oq @Elglgg;%a{ﬁg gﬁ)g/l galﬁz ng%?—%ﬂé@ﬁ%hgggm@%mﬁodﬁs In this
:@%Eﬁ&&}]e%ﬂh bbtiphbPallKlbéd Medttaiucldar @IR«PBMC) aredsolated

rel ease of histam ne by human basophils is
fromchepediiyed blood from a grass pollen-allergic patient by density

centrifugation. The PBMC are collected and incubated with a serial dilution of
grass pollen allergens that has been preincubated for 30 minutes at 37 C with
or without a bovine milk-derived preparation containing grass pollen allergen-
specific IgG1 antibodies. The PBMC are incubated for 30 minutes at 37 C,
after which the supernatant is removed to measure the amount of histamine
released using a commercial histamine determination kit. In this manner it is
demonstrated that the release of histamine by human basophils is reduced by

the presence of bovine grass pollen allergen-specific IgG1 antibodies.
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the presence of bovine grass pollen allergen-specific
I g@ antibodi es. Exanple 5. Transport of bovine |Igd
W@ 298/129M |1 gA) over nonol ayers of the human | PEENL20G8/DS0214
epi theliumcell line Caco-2.The human small intestinal
epithelial cell line Caco-2 8 cultivated in Transwel |
plates and allowed to differéentiate into nonol ayers
during a 15-21 day culture period. Monolayer integrity
EdampRapured every week by measuring the
transepithelial electrical resistance (TEER) before
Traneport qfrlmv’srm)IgG hs‘,&mﬂ( $gMTdgApaser monokryepsof thd human

1n§5§ﬂ &p del e ég%;}ﬁ qém Corr‘;isglllg gr%@?gl\ga epithelial
cemﬂfél GYUESS 1801 TAIR EQﬁ Wa%s%ﬁeﬁla?ésb&ﬁd Skl tggiélffgléentlate

polrnts to neasure the transport” o ovli ne anti

mﬁhmsmel@g%ws dering & 152 dayredltufe pbeiod bNRIREay¥T integrity is
presence of an_inducer of paracellul ar transport
measaapd evespvaek)b yomeaﬁumngutbpttm%sawthql%@Mrlealalfesmtance

(TERHIIRIR HO0 Wbt FRATE T BlepsiFe ol harine
antiRdicS adfrepdeatio® dahtaaRTHE Bdvihe adtibodedd @eb @Xample 1) is

vi sual i ze paracel lul ar transport of small nol ecul es.
adtled tarthe Kiaby-2 svmlodayaransdosampleaaredskenat Gareral time points

to %@naf’slaﬁé %ﬁe éiﬁ%ﬁ?g B b it T eRasg ek I8 performed in
thaAbk E@ bf L% frﬂﬁlcgi*b rafé%ﬂﬁ[éxbﬁgnbﬁoﬁr@é/dﬁ%

exarrp ort 96 wel | SA plates are coated
caprate) &P @nr[hhsthem afrttanémﬂmﬂm ﬂxgﬁsﬁoﬂtmaacBlﬂr B@dréatnieR® of the

M S T R e T

|
o SR A Bt i
maotethlek | The aapibeds 18vdls k@ﬁéix)’sporﬁﬁl hotlos€ ghe £abd @ ﬁa@i;A}aSr)er is
The plates are incubated overnight at 4Cin a

menavirddl fiyeal sandividnBbhBA develanedi fay themedsyeemant o tetabIgGl,

el B SBS AGE h TE S RS B e
In%lho§1,7 ©6 WeB E‘MIBAE' pldted 298 \tbaRAWIth V00 HL2BGelankl-B6¥ine IgG
fer per well (“wash buffer + 1%gelatin).
dlluted 1:800 in PBS (as IgG capture antibody — Bethyl Cat # A10-118A-8) in
PBS, 100 pL sheep anti bovine IgA diluted in PBS per well (IgA capture
antibody — Bethyl cat # A10-121A-8), or 100 pL sheep anti bovine IgM diluted
in PBS per well IgM capture antibody — Bethyl cat # A10-101A-8). The plates
are incubated overnight at 4°C in a humidified environment.. Following this
incubation the plates are washed three times with 200 ul wash buffer per well
(PBS+0.05% Tween-20) and blocked for 1 ho.ur at 37°C in a humidified
environment with 200 pL block buffer per well (= wash buffer + 1% gelatin).
The plates are washed three times with 200 ul wash buffer per well
(PBS+0.05%Tween-20), and 100 pL /well of bovine antibody containing sample

diluted in block buffer is added.
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The plates are washed three tines with 200 ul wash

buffer per well (PBS+0.05%ween-20), and 100 nL /well
W@R00BAYilAe anti body containing sanpl e dil uted PEI/NL2OR/050214

buffer is added. After a 1 hour incubation at 37Cin a

hum di fi ed environnent, the ates are washed three

times with 200 ul wash buffer per well, and 100 niL

anti-bovine Igd-HRP (AbD Serotec, cat# AAl21P)

Afidic laut Bdud iR & BT Tk Qllflfxﬁfdlﬁéd _AVBBnREIntVEhe plees are

detect the presence of bovine |gd. For detection of
wabhed t®entimestwith @00na wash bRffet pbDwedl, ainelc1 0@ pL#anti-bovine

1eCrOEP REL oot rat A 08 iuled LbUNA & by i

t 1j
add QP oRER B etbet thotelPhde B RAGRE TEGL FBP IR of feA 100
uL laaiti-batingd 1gA- HRP hAlhDCSefrbBEd: eatt AAIIEGP} dilweshedl 500 in
tlgﬁé with_200_ul wash buffer_per well, foll owed

blopls T v fon dpteptian ohRAvIOTIEM 10mIs B 6L bexiae  leM. HRP

I
subs%j ?t{%‘:@ ég%%h@h%@t (}#ﬁ reg%OBllggg% ¢ gﬁnéfpbé? mi;;s used.
Thé pl4tbd 203 iankbaed Ofo#. 0RIur IH87!Q Lk RIMMIFSd hvidniniént,
anti bodi es present in the sanples are quantified

Waab%d Hateestimiea voith 00utheasl butfer anr swedl, ohlowed bemufourth

wag 6% S aREI05 W 8Fhm sdpenBl e T boTabe el 00

uL.GMB i TOHY, 8iBStrhte baffsr HOPASH BicurddTid @Ja‘t'#}@% 011.03
reduction of the transport by pretreatnent of

and db|0l 40 1)h Thettotedram own s, ofdrdiea hatlbedmstpméemr mﬂmatmples
by the.additjon of sqdi um caprate, ucer of
arep‘i‘i‘ ‘glﬁ‘gi““’csnt Andpsra ‘f‘y FHEN S "é§t3t’}2§‘t EISW% serum containing

[ [ er hunan
boviilh 1963, B2 it Rl (Beyl CaPRARSI@d oy
Thelttaispent sPlesiihe anbibodivs ¢v36 thetCamd esormdydifis \thok
allergic reactl ons upon ingestion of food al Igggens.

dengpppgtraped. Imndditen, W&wt@nﬁéhattr@nm@t Ryretrgetment of the
col A LhCIFRte 1, PSP RRSAALL f AhBBKDE BHhdath o

sodium caprate, an inducer of paracellular transport, indicates that bovine

antibodies are actively transported over human intestinal epithelia.

Example 6.
Food allergen-specific bovine IgG antibodies can prevent allergic reactions

upon ingestion of food allergens.

Cows are immunized with a peanut protein extract until sufficiently high
peanut-specific antibody levels are detected in milk from the cows. Milk is
collected, antibodies are isolated and purified either from whey after cheese

making or directly from the milk — if possible without heating the milk.



10

15

20

25

30

col l ected, antibodies are isolated and purified either
fromwhey after cheese naking or directly fromthe
WOrRQ0R/127195 possi bl e wi t hout heating the m | k. PeBEUNL2008/050214
allergic patients are selected and divided into two
groups. Both groups undergo g double blind, placebo
control | ed food challenge to determne a threshold
| evel for peanut sensitivity. This threshold is
Pegﬁﬁt ARErAe phbitntd R belelteROAM Bividde iﬁt%q:v&d"@ztodp‘%dBQ% groups
l'ergic synptons in the patient. Following this
undhngd gdgeblensigd qplpcéls pirdreiedivod diadlenge ko alietémginern

b BBt o T BT EALP s S g
o AR Sy BRGNS BOo LR i) Tyl

thidichhllahke pakigtotip isiplived @na déutaoataiibg anbdntibbdy preparation

pl acebo controlled food chall enge to determ ne their
frope aparut-HnesHEEed caws id the pepispheroup s veR gk coplgining

d f b
a bRl SpEina o 8RR Prarhiop PR flngl PR BF & fiod of
thre@U4eesNs tol11aee Mﬂmqﬂa\/tﬂee&@lc By Aictaasidregy sl swoﬁ@ double

ELI SAs described in exa 6 (for total antibody
blihdyplaspbandntrole&ifoheh tt@eietenmmfabhﬂlé pganyt threshold.

Ati&@ﬂl Eﬁnﬂé&%&h&%d;%%@l'gg%é?w &1 RO R A ERER of
bo é%tﬁ?e%u@l bEiic -'Eﬁﬁtdtﬁﬂdbv&ﬁeoint‘i%@ RYERY,

| ngl cate that 1 | nges I on of peanut
Theké anglbbdy pewdl$ inge dotdched aei:ngatd'da EE.ISAS deasebd¢chin example 6

(fop i) GPeihetiy Ioyele) SpgGBs BIaisA® Shesribadindarybide 6 guith dbe
mo%ilggétgc?ﬁ]t g@ﬁisfté&d af]%fﬁg?a%nn%l}/ t?@n%x@%@ ﬁéahﬂf% d1fergen

uce aI IC reactrions In a gic patle

exBddi id Wated Bﬁt@ thelyudes@obticaEEISARALtant | gen- specific
bovi ne anti bodi es (peanut-specific antibodies ip this
Theaseyltaof thiskgndupniiente that theowgestion ebgeannkpalprgen- spemflc

o, BB AR AR BRERELAL 00 popmutalrs

pagidht QQHXOIeQaﬁe t&‘lh'&laéhgg'égt Yh#£tUHlal Eéﬁﬂ@iyeoﬂbovme allergen-specific
Pat hogen- speci'fic anti body |evels présent in

anhiboHieseniny de @goodoumhod épaedudeomidergic reactions in allergic

patients. In addition, the study demonstrates that antigen-specific bovine
antibodies (peanut-specific antibodies in this case) are taken up into the blood
of food-allergic patients, suggesting that it is possible to systemically deliver a

bovine, antigen-specific antibody to a human individual.
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ELI SAs were used to detect the presence of

bacteria-specific 1gd and IgA in col ostrum (dissol ved
WQeo0g02HeF m ), m |k, and whey, all from non-i nPEFNE2§8/050214

cows. 96 well ELI SA plates were coated by adding to

each well 100 m of 10 ng/m,ef commercially available

LPS fromE. Coli or Sal nonel ]Za typhi murium ( Si gma) ,

diluted in PBS. The plates were incubated overni ght at
Exd@mple & hunidified environment. The plates were washed

three times with 200 ul wash buffer per well
Pathee0spasifiT watibod)le veld prbsaitad mhik-derircad antibd0C i n

a hum dified environment with 200 nL bl ock buffer per
prepafationsyash puffer + 1% gel atin). After this '

i ncubation, the plates were washed three tinmes with

200 ul vvash buf fer per well (PBS+0.05%ween-20), and
EIl®Aswererabdd tf detect thd preatienut efibhoveirizespeific bbb mid IgA in

contalnlng sanple diluted in bl ock_ buffer were added.
colmstréam ad lfswéfed at RO me(mbn mitk, 3nd whey, ﬁﬁ fremmoggimmunized

B INEEI S P, T Y S T 10
ughfhf éﬂ%n{e@&@ll%ﬁl%le ¢HIHrOM B1Bblid Sﬁl%i’orﬂelﬁﬂay%@@munum

in block buffer was added per well to detect
(Sigaed)e dulaltscben: PBS Theplateowedeinathiated overnjght 80 47C in a

At e il s R
wdICHPRLE ng oof %EH](P ﬁér%af bl ZQQMHHE"[)%%&{ O\I/.va](s}ﬁour at 37°C in

environ ee tines

a l’mthﬁchﬁeﬂ@nv\tﬂiﬂmelﬁiobvhm b¥. Hotlobuffbr pas lwell hwhBBE buffer +
and 100 ni TMB. substrate was added to ea t he,
1%eelasiny) -16@tem§hmcuhamenn’£ hesplades &'teée B‘{ﬂsgléfl thyee timesyyith

208 ASPHIE BB o Rl 00 0505 06h.48) O Qb wiTheen of

opped tion o

seﬂhlwﬁhlutea Uo%ﬁ&ﬁ%una%&mecm@ﬁmgv@mpreaam@ﬂ ia block

wavel engt h of 450 nm hown in figure 1, colostrum
bucff@mtvmnesad@d After aythouarinewhptaon bt 8Y°C Aat headdified

%%;Ig{.pléft? gﬂ%/ 9%@%@%&%& %‘g,gtl chi g ﬁgbe uT wash buffer per
wélﬂTBH&PQd)@ Ry 4 DS -HRV el 91 FERP C(AEE Sé‘ro‘%é, ka8 A AT28P) diluted

1:20.000 in block buffer was added per well to detect bacteria-specific IgG1.
For detection of IgA 100 pL anti-bovine IgA-HRP (AbD Serotec, cat# AAI20P)
diluted to 1:50.000 in block buffer was used.

The plates were incubated for 1 hour at 37°C in a humidified environment,
washed three times with 200 ul wash buffer per well, followed by a fourth
wash with PBS, and 100 uL. TMB substrate was added to each of the wells (100
pL TMB in 10 mL substrate buffer both from Biosource Int. Cat # 45.011.03
and 45.014.01).

The color reaction was stopped by the addition of 100 pL/well of 1M H2504 ,
and the plates were read at a wavelength of 450 nm.

As shown in figure 1, colostrum contains IgA and IgG1 immunoglobulins that

react specifically with LPS from Escherichia coli and Salmonella typhimurium.
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though at a | ower concentration. These data

denonstrate the presence of bacteria-specific bovine
wopMBBEHIEs in colostrum mlk and whey from PCI/NL2008/050214

noni nmuni sed cows. Exanple 8. Allergen-specific

anti body | evels present in mykk-derived anti body

preparations. ELI SAs were used to determ ne the

presence of allergen-specific Igd, and IgAin
T%@S%ﬁb@lﬁ@%ﬁhh@%ﬁhﬁ@ 6 Q50 d&@c{’éﬂ in HilkSMhd whey,

plates were coated with serial dilutions of allergeniC
thpngheitrm lmtaravnsehtrationoTbeseldata detmenBaatathe pawmte of

eron ssi.n ch poI en (Betuyl.a rrucosa)
ba&fﬂerg?é gcifigiho, é’%“D?p PPEP‘:"&WRER Oﬁaswmomlhbag 8rhgy from non-
) | uted in PBS. The plates were incubated
m%ﬁ\;ggﬁs{eghctowzft 4C in a humdified environnent. The
pl ates were washed three tines with 200 ul wash buffer
per well (PBS+0.05% Tween-20) and bl ocked for 1 hour
at 37Cin a humdified environment with 200 nL bl ock
Ebufflersper well (= wash buffer + 1%gelatin). After
MR Frcubat i on, the plates were washed three tines

Al‘Dé ciflc d&ﬂﬁbod&“fefvﬁls PRsenid ndilBaeHive§ WheaRidy20) |

10 mL /well of bovine inmunoglobulin containing
prsaaxﬂmpnﬁl uted in block buffer is added. After a 1
hour incubation at 37C in a hum dified environnent,

the plates were washed three tinmes with 200 ul mash

EEIQA@GV(&P@ s¥® bt deBltthih@ Qh@‘px@%ﬂcetlﬁ‘ﬁlfé%géﬂ eEIRR I%@lDand IgA
Serotec, cat# AAI21P) diluted 1:20.000 rn block buf

1n\mk)saddﬁ(frqimrnomimmm1ded ecws 3@ tvedl ELi»‘ﬁA(plﬁtets wep@ coated
For ection of A 100 mL anti - bovi A- HRP ( AbD
Wlébrssr ﬂ@awsxsa&uai%mewm@dn%ma%? HS® rlb\ék mite

DA O Rl o
grabd PoREW (alll fivas mmfzﬂﬁﬂlop ﬂor‘éﬁblm, ]Déhhﬂmk}d dilvited froBBSh The

wash with PBS, and 100 mL TMB substrate was added to
plétﬁshﬂ@fe m@bwéqd evarnaght atr4i ima toumidifad snvioamunt dhe

pla9 es Were Washed glllete%etnlnréts w1gﬁlt‘20% 1fl Was]}iL bugfer per well (PBS+0.05%
Tween-20) and blocked for 1 hour at 37°C in a humidified environment with
200 pL block buffer per well (= wash buffer + 1% gelatin). After this
incubation, the plates were washed three times with 200 ul wash buffer per
well (PBS+0.05%Tween-20), and 100 pL /well of bovine immunoglobulin
containing sample diluted in block buffer is added. After a 1 hour incubation at
37°C in a humidified environment, the plates were washed three times with
200 ul wash buffer per well, and 100 pL anti-bovine IgG1-HRP (AbD Serotec,
cat# AAI21P) diluted 1:20.000 in block buffer was added per well to detect
bacteria-specific IgG1. For detection of IgA 100 pL anti-bovine IgA-HRP (AbD
Serotec, cat# AAI20P) diluted to 1:50.000 in block buffer was used.

The plates were incubated for 1 hour at 37°C in a humidified environment,
washed three times with 200 ul wash buffer per well, followed by a fourth
wash with PBS, and 100 pL. TMB substrate was added to each of the wells (100
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and 45.014.01). The color reaction was stopped by the

addition of 100 niL/well of IMH2SO , and the plates
wQRHe/127d8d at a wavel ength of 450 nm As shownPEFNL2008/050214

figure 2, colostrumcontains IgA as well as Igd

i rmunogl obul ins that react specifically wth housedust

mte-, birch pollen -, and grass pollenall ergens.

These data denonstrate the presence of

pLAVE 00 SPE GubbGrabOyuiter BOEH B BioddureO 1R ICat 15911.03
non-i mmuni sed cows. Exanple 9. Transport of bovine

andlg&.0ha1).gA over nonol ayers of the human intestinal
itheliumcell |ine co-2. The hu

Th_gﬁp tieASHOR SyaseiopRed OF| the addatien 0b- goiﬁ?%& ofi \M S04,
anfl Thd &)%Wé&&ﬂeﬁﬁeﬁ %@%ﬁw&%ﬁggg@,o%gf erentiate into

nonol ayers ng a 'ture period.
AsNboaimirefigurd 20¢oléstruwmscortaiiy RO\ ay efell 884G Dymmunoglobulins

measuring the transepithelial electrical resistance
thatmeary spraibeally wath hovsedusp aitea barphspollene gnsegtass pollen-

re pekfor fter t1h ER has reached a valy f .

iR IhoRY IR G frielhstatle FRSErRtef SRENEF e utBia Rivine
antiBb#§e8 Gh @Blstem BeMi th-EAMARTIEAIEGREL @i ni ng bovi ne

I mmunogl obulins was diluted to a concentration of 20

mg/ M (wW v corresponding to 2,4 ng/m 1gd and O, 15
/ lgA) in a 10™™ MES buffer with pH 6.0, 6.5 and
Exga?p%gnd added to the apical side of the Caco-2

Tr%'géwrﬁ%ggﬁrinyl%(ﬁ';%ﬁ{l I%R%VQ?%%@I&{I&IS (g'ﬁﬁ@ }Rgmﬁﬂsngasstinal

co-2 S wWas hus creating a gradi en
epivthelium ¢ell ihe Caeodh i ntestine. In addition,
FI TC- | abel ed dextran (FD4, 0,01 ng/m) was added to
the nedium at the apical side as a control in all

ThYTdah SIE AL AR Y REFh T SALILL AR bral bufPited in

Tréwsyll pbited andedlyow@h b diftdrenfiBbRin@smboBelayesddagaigm 15-21
after a 4 hour incubation period, and sanples were
day gulbiireperied. Nonwlaxesriate giitewns measued every week by

measuring the transepithelial electrical resistance (TEER) before use in
transport assays. Experiments were performed after the TEER has reached a
value of at least 500 ohm/cm2. To measure transport of bovine
immunoglobulins, bovine colostrum containing bovine immunoglobulins was
diluted to a concentration of 20 mg/ml (w/v corresponding to 2,4 mg/ml IgG1
and 0,15 mg/ml IgA) in a 10mM MES buffer with pH 6.0, 6.5 and pH 7 and
added to the apical side of the Caco-2 monolayers. The pH at the basolateral
side of the Caco-2 cells was 7.4, thus creating a pH gradient as occurs in the
human intestine. In addition, FITC-labeled dextran (FD4, 0,01 mg/ml) was
added to the medium at the apical side as a control in all wells to visualize
paracellular transport of small molecules to exclude that transport measured
is the result of a leaky monolayer. TEER was measured again after a 4 hour
incubation period, and samples were taken at the basolateral side to measure

the transport of bovine immunoglobulins as well as leakage of FD4. The
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the transport of bovine i munogl obulins as well as

| eakage of FD4. Thei mmunogl obulin |evels transported
WQ20842719he Caco- 2 nonol ayer were neasured by BCT/NL2008/050214

sandwi ch ELI SA devel oped for the nmeasurenment of total

bovine 1gd@ and IgA. In shoph, 96 well ELISA plates

were coated with 100 nL sheéep anti-bovine 1gG diluted

1: 800 in PBS (as 1gG capture i munogl obulin - Bethyl

1mr§af1 ?Nﬁ%ﬁn]legéfs&}ahéb(ﬁaﬁl adffds the TRBM AYrol BT igrel JA

ed 1n PBS per well (IgA capture imunoglobulin -
meBeiredl b;catsa#dﬁziﬂa E218A3)¢vedopetDforthe sme@qmamantbﬁ\towé bovine

Tec b Bhobushere, SBetey ELase nlafunes ﬁé%fd wHiib 190atk gheep

antfHofild U AIGHP HIY SRS (T Ap i gl L fbklobulin -
Beth@s likd # An el 1ISA83 inPBS, 200 pil sh@@hahuﬂfmn@égA\(h]dted in PBS

(PBS+0. 05% Tween- 20) and bl ocked for 1 hour at 37C i
perawell fah captare nmmuhpelabulinGhBethylieat i A4Q-13d¢% 8 05e1r00 uL

She?neafﬁﬁ e ¥R el it FFE®! FRBCKMRGTbe fppfiaiitoutin -

tsf #RE10-981 A S)P@ﬁé%l%@ﬁ@@&ncaﬁhtemrhﬁ)@lﬂﬁt 49@in a

o bovi ne i mmunogl obul'i n containing sanple diluted in
huilidifiedeniviemmenst. fidlowingfthisy ingubahionrthedatest were washed

thrgg, Eitace Pitthe0] MheGh HyTogern e RS i TRz and
blo%gogol 517}1@ Bt 5750 th Reh b SR iFHdRR dvRIA nRER Olveth 20@% block

ute 1:20.000 1 n block buffer was add per
buffedl pert Weﬁe(tzeﬁash baffpr ¢Sk gelatin; bBI/F@@ daf @ 214340). The plates

detection of IgA 100, nL anti -
wemeygshed thEReAimesZ08h 200 wash hudrployel (P ER5% Tween-

buf f f e
20 g, A B AR GRIARE AU vl g i
bkﬁpbhﬂgew%ghddb¢ﬂock buf fer mas used. The plates were

i ncubated for 1 hour at 37C.in a humdified

Aftenwi ¥ bane incubsgioneat 3Hiein ﬁlhmﬁldﬁf-l?@! epyronments hhe Plates were

e a0 BB 30 10 o
IR HRP (ABD Sero-té@ c'a'ﬁ# AQ\I‘E‘E[W kibﬁlttééﬂtleZCbGO(D ef bsekibiffarivas

Bi osource Int. .011. 03 and
added per well to detect the presence of bovine IgG1. For detection of IgA 100

pL anti-bovine IgA-HRP (AbD Serotec, cat# AAI20P) diluted to 1:50.000 in
block buffer, and for detection of bovine IgM 100 pL anti-bovine IgM-HRP
(AbD Serotec, cat# AAT19P) diluted to 1:50.000 in block buffer was used. The
plates were incubated for 1 hour at 37°C in a humidified environment, washed
three times with 200 ul wash buffer per well, followed by a fourth wash with
PBS, and 100 pL. TMB substrate was added to each of the wells (100 pL. TMB
in 10 mL substrate buffer both from Biosource Int. Cat # 45.011.03 and
45.014.01). The color reaction was stopped by the addition of 100 uL/well of 1M
H2S04, and the plates were read at a wavelength of 450 nm. The total

amounts of bovine IgG1, IgA and IgM immunoglobulins present in the samples
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45.014.01). The color reaction was stopped by the

addition of 100 niL/well of IMH2SO4, and the plates
wQRH8/127d8d at a wavel ength of 450 nm The t ot aPCHND2AGB/E850214

of bovine 1gd, IgA and I gMinmunogl obulins present in

the sanpl eswere quantified agginst a standard curve of

a standard bovine serum containi ng bovine 1gd, |gA,

and 1gM (Bethyl Cat # RS10-103). Figure 3 shows that
webolgahtifiednih A& a 3t hddrANRRIE bed &éﬁahwsoﬁﬁb%kuﬁao

the basol ateral side, especially at a pH

contapuimg lyfving B GantgA, gamd I@Ms@i’@lthyabCa’s#r%m [103) y I ow

ST T T
baé:dlgférle@ Bflee gsﬁ,’félﬁf Bt %ﬂ%@ %r% efh PARTR o @E&r}(ﬁléfb €

basol ateral s y neasurt ng
transgortetliis gelativiede 1dvg/owinoo lgllagedn the epithietiny was induced by

AR S G S Bl

z S
trap BN SRR AR bl e e ety B G orine
TEER hnaadadnﬁgwbmaae IBAI £id I€G T ehh%tadwzewtfhﬂypbkted%veé\ human
met hod according to claim1l, conprising collecting
intgptiRal epithelid.act ati ng manmmal and col | ecting said
anti body fromsaid mlk. 3. A nethod according to
claiml or claim2, wherein mlk of at |east ten
i ndi vi dual manmal s of the same species is pooled prior
to collecting said anti body. 4. A nmethod according to
any one of clainms 1-3, wherein said mlk is subnitted
to a processing step prior to collecting said
anti body. 5. A nethod according to claim4 wherein
said m |k processing step conprises a separation step
6. A nethod according to claimb5, wherein said
separation step conprises separating the mlk in at
| east two parts and of which at |east one is a protein
rich part.
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7. A nethod according to any one of clains 4-6,
wherein said processing step is part of a

W@ 2WAil13A6DNnt | nuous process. 8. A net hod accor dPEEHNL2N08/050214
any one of clainms 1-7, wherein a whey fraction is
prepared fromsaid ml|k and ai d anti body is collected
fromsaid whey. 9. A nethod according to any one of
clains 1-8, wherein said mammal is selected on a
further criterion for collection of said mlk. 10. A
nmet hod according to claim9, wherein said further
criterion conprises anti bddlaimsnt ent of the milKk,
anti body specificity in collected mlk, food or
f ood- suppl enment i ngestion by said nmanmal, vaccination

1. for an 3pLiantPhbneaildt gg%ﬂ%ﬁ@&iﬁ@gﬂﬁboﬁ ffdm milk

conbi nati1on of two or criterra.I1. A
charakterizedcieoiiditthetmilkiy denigedffrahai nen-hukfian wheneial that has
said mammal is a _runinant. 12. A nethod,accqrdiq%Oto
HRor a

notchegnimmuniped with saidpntigamarier te celledting saiddn

sheep. , 13, . A et ho (o] Yol s '
2. 110 QO P RaR S BN, b nBPti e el from o
lacBdting MaRtidleha collbctifgniRlid astibod9fdmgaid nailly. one of
claims 1-13, wherein said antigen is an allerg

3. ant | go,metheidracondingdorlaim Bagtalaina 2, shargammbik of at least

B A

anﬁﬁo&ﬁllected fromsaid mlk. 16. A nmethod according to
any ‘one of clains 1-15, further conprising a step to

4. speci f AaaéthodcadchedingltgGny ¢uprobelaimes drdi wherein said milk is

o GhS o ASTELES, SSEOLSTR L0 A one o i

5. tsgi 8b;%11ﬁ8@]bd:%(écé?®% tg):]c?ﬁtr)% 3;}741%11'8%1& HillepestebGihg step

comprises a separation step.

6. A method according to claim 5, wherein said separation step

comprises separating the milk in at least two parts and of which at least one is

a protein rich part.

7. A method according to any one of claims 4-6, wherein said

processing step is part of a (semi)-continuous process.

8. A method according to any one of claims 1-7, wherein a whey

fraction is prepared from said milk and said antibody is collected from said

whey.

9. A method according to any one of claims 1-8, wherein said mammal

is selected on a further criterion for collection of said milk.

10. A method according to claim 9, wherein said further criterion

comprises antibody content of the milk, antibody specificity in collected milk,

food or food-supplement ingestion by said mammal, vaccination for an antigen

of a pathogen of said mammal or a combination of two or more of said criteria.
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18. An antigen specific antibody obtainable by a

nmet hod according to any one of clains 1-17, preferably
w2@sliyddodnal anti gen specific antibody. 19. APCI/NL2008/050214

conmposition conprising an anti body according to claim

18, wherein said antigen spegjfic antibody conprises

less than 0.1 %f the total anmount of antibody in said

conmposition. 20. A conposition according to claim 16,

11\Wherei g Iﬁétﬂoﬁaéctcoﬂtﬁ%g%ﬁfatﬂﬂgtiﬁ‘éf 096h89- 10, 8vh&@in shif mammal

~or a conbination thereof. . A conposition according
1s & pumhami. 19 or claim 20 which is enriched for 22. A
phar magceut i cal conposition c rising an. anti.body.
12.a¢ccor m@eftlwﬁacgp ing toglam ddn éér%moﬁ?léaeaqflaaﬂé ig g cow, a
goﬁ%é’gﬁeeg{ claims 19-21. 23. Use of an antibody
according to claim 18 or a conposition according to

13.any onA métholdaddebrdifgdd.anfyoind bfclpimpdr B2,ivoher@lin 8aid antibody
. medi canent. 24. Use of an antibody according to claim
is apglefr1, dgBolgfaspx nodehtantiBpdy to any one of clains

19- 21, ,for.,t he preparation of dic t for.oral .
Wz i AcReiting e RoERAE T A s Pt TR(thf 3P wh6loifl bld antigen

is efﬁjﬂ]:lé‘fgiyt A36ibOR, £ 90l hitidenaA babtdrbadhhtd€iPsHh REndtination
claim18 or a conposition according to any one of
thegkeaf. ns 19-21. 26. A preparation according to clai m 25,

157 o R AR YEn ol OB 2 R B Rocy
enﬁ@ned‘ﬁ%ﬁﬁ})ﬂ i8 l’e\bﬂe&@h'ffyﬁﬁ_xéay(fmiﬁk.e enabl es targeted

Intestinal release of said antibody from said vehicle.
16.28. A Aenbidrod aucoidihgrtd dnyrond of dams ilsliduather comprising a
preparation acgordjn o, any one, of clajnms 25-27. 29.
step taesneeisaly cpﬁﬁ&fnigf?bi%% Rempbingtion thereek i body
accor dj cl alm: r Lid ' -
1730y ori e R EoEE g e SRBEAMER 1. B8 WA obpricing an
afffatyphaficamionsitép 86 obedatarDadfibedy thetiohahet s enritked for said

of said fornula Is anti body protein.
antigen specific antibody.
18. An antigen specific antibody obtainable by a method according to
any one of claims 1-17, preferably a polyclonal antigen specific antibody.
19. A composition comprising an antibody according to claim 18,
wherein said antigen specific antibody comprises less than 0.1 % of the total
amount of antibody in said composition.

20. A composition according to claim 16, wherein at least 15% of the

antibodies are IgGi, IgA or a combination thereof.

21. A composition according to claim 19 or claim 20 which is enriched for
IgGa.
22. A pharmaceutical composition comprising an antibody according to

claim 18, or a composition according to any one of claims 19-21.
23. Use of an antibody according to claim 18 or a composition according

to any one of claims 19-21, for the preparation of a medicament.
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31. A newborn or infant fornula according to claim 30,
wherein at least 0,1% of the protein content of said

WO a1 a0Tonsi sts of an antibody according to REENhI008/050214
or a conposition according to any one of clains 19-21.
32. A nmethod for deliveringgn antibody of a rum nant,
preferably an antigen specific antibody of a rum nant
to the mucosal side of the intestinal tract of an

241 ndi vigyabs §AMRIBIAYRRERYNEItB GlAnD N 8RR PEdBPodifibn Gcdbrding
adm ni stration conprising said anti body of a rum nant

to amylone af tlaimdni R forithg prepargsicapel amesticamenhfar oral

dl ndi vidual . 33. A nmethod according to claim 32,

a %‘é‘ﬁgaﬁl@ai d preparation for oral administration

25.c0Npri ﬁgﬁeﬁaﬂﬁkdﬁl fdrYor4kf Hpﬁiiﬁis‘%%ﬁ S6APrdhéan antibody

y antigen d

prefera specitic anti body, wherein sai

acddl?tﬂin\g%yclaﬁﬂ ibl‘gld(ﬁ fn@hbesitioalr grevedinigribentyi o of ehoasd 9-21.
of said antibody fromsaid vehicle. 34.. A nethaqd .
26.accor ddmgeparation pecording tq dpEn s, copprising ga(reglvery vehicle

ant.i body .i;S taj ned from:i. mlk of a lactating
CO‘PBW%%@@&&% _t?}ro%)magé.:gé{rlgﬁhg to any one of clainms
2732- 34, AWiRpEItisRhEcorindasylaire 26 eehdretn kaid delivery vehicle

al l ergy ‘antigen. 36. A nethod accordjng any one of
enablas tarBred intestinatirelesse af saidi antikodyifipm said ehasleng

281'f :nc;!rjnn 2Kg§aﬁ§% &#@%?ﬂgﬁﬁﬁﬁa %@@?gﬂﬁﬁé\ﬁaﬁ@eﬁﬁﬁgﬁétaig:¥§rding to
an?o%%&‘c?ﬂ}?m?@%_\mgrel n said individual is suffering

romintlammatory bow disease. 38. A nethod according
291 0 cl akm&hornhar wifantsfirthwatdogdysing agpantibody fegording to

antigen of a m ¢roorganism associ ated, wi t id
cla%rgt b‘iﬁm@msgé% 8CCo3GINEAIHRRY 58° & 8&1&5@23' cl ai m
’ r | | [ L fo .
3035 o Byl AL P, R e 0 el o procin
corstedt B 39id folenahns aatihodptprbtedy. i s an anti -

31.TNF- aaRt Illebvgggrnoér i%&agp %oirhlulﬂhzzﬁ:cgp iingch%laim 30, wherein at least
0,1% of the protein content of said formula consists of an antibody accordirig to
claim 18 or a composition according to any one of claims 19-21.

32. A method for delivering an antibody of a ruminant, preferably an
antigen specific antibody of a ruminant to the mucosal side of the intestinal
tract of an individual comprising providing a preparation for oral
administration comprising said antibody of a ruminant and orally
administering said preparation to said individual.

33. A method according to claim 32, wherein said preparation for oral
administration comprises a delivery vehicle comprising said preferably antigen
specific antibody, wherein said delivery vehicle enables targeted intestinal
release of said antibody from said vehicle.

34. A method according to claim 32 or claim 33, wherein said antibody is

obtained from the milk of a lactating ruminant.
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41. A nethod according to any one of clains 32-40,

wherein said individual is at |east one year old. 42.
WOR20981121065 according to claim4l, wherein said PCT/NL2008/050214

individual is at |least two years old. 43. A nethod

according to any one of clai 32-42, wherein said

anti body is of type 1gGlL, |IgA or a conbination

thereof. 44. A nethod according to any one of clains

35.32- 43, A WHR 28t dnd b iBR9Dhd SF ISihy BREFH, twfbhdrden said
bl oodstream via the gastrointestinal tract. 45. A

an?Mdygﬁ specificfongn allergy agrtég@t. cl ai ns 32-36, 38-44,

or deliveri sai d anti bod th . A46. .

36.accor di ﬁ@e@&ag'ﬁlc&? 126?&50(1‘%?%?#@%’&?% 32% m’)]&‘%e?lﬁsg% i1

. | . i.qe . i . ; .
AL o 0600 SR BB g o i

imAeER Hisé@mt 0 cl ai m 46, wherein said antibody is

specific for an all - [ d -
3741 oo phImenOdacgulingdh AR Ow PAlaiTh APaiG Sthepei saidh

. that causes alleraic ' ' . 48. A net hod
mdta\%@ﬂ)l!ag ft%@uﬁ%rlgggfcﬁ#qgfﬁ%é?gﬁﬁ Hso g‘lz lgﬂ anil body is
38.Speci f A GnéHodeadEbEdiB Qb FRdinG BBOwharyinrsiad wintibody is specific for

tropismfor the lung.49. A method according to claim
an 4@itigenerfel mismodgamisitbasspciated yeith spid pyto-immune disease.

St rept gcocgu neuponi ae, .St aphyl . .
o0 RS FE DR Saal BB RSO Bl g it o
a fAGLY3XBRt8d b ghbaepgtarrhalis, Chlanydia

pneunoni ae, copl asma pneunoni ae, Legionella

40 pneunpphibthod adcondimgetovilains 38, wheireimesnid antihesdygs an anti-
respiratory synctial_virus . or adenovirus. 50. Use of

Ndfroeantiledy epasismtt s yYaRodt a rumi nant for the
412r epargt Lo 4 a&o%ﬂ@?ﬂ@% oﬁ%éf é%gﬁlg'gzgéléfﬁﬁéﬁﬂtsaﬁ

di se a non-r : e according to
indab RIuR139 At RioheSiad od@N-rumi nant is a human. 52. Use

according to claim50 or claimb51, wherein sai. .
42nedi cademethad fenording tosdaimidds mehergin said 1n?11v18ual is at least
two years old.
43. A method according to any one of claims 32-42, wherein said
antibody is of type IgG1, IgA or a combination thereof.
44, A method according to any one of claims 32-43, wherein said
antibody is delivered to the bloodstream via the gastrointestinal tract.
45. A method according to any one of claims 32-36, 38-44, for delivering
said antibody to the lung.
46. A method according to claim 45, wherein said antibody is specific for
an antigen of a viral or a bacterial pathogen or an antigen of an allergy.
47. A method according to claim 46, wherein said antibody is specific for
an allergy-associated grass- or tree-pollen antigen, or any other inhalation
allergen that causes allergic reactions in humans.

48. A method according to claim 46, wherein said antibody is specific for

a micro-organism or a virus with a tropism for the lung.
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53. A conposition according to any one of clains
18-21, further conprising a prebiotic. 54. Use of a

W@ 9pagilny on according to claimb53, for enhancP@ENL2008/050214
transport of said antibody fromthe apical side to the
basol ateral side of intestingl epithelial cells.

49. A method according to claim 48, wherein said antibody is specific for
Streptococcus pneumoniae, Staphylococcus aureus, Haemophilus influenzae,
Escherichia coli, Pseudomonas aeruginosa, Moraxella catarrhalis, Chlamydia
pneumoniae, Mycoplasma pneumoniae, Legionella pneumophila, influenza
virus A, influenza virus B, respiratory synctial virus or adenovirus.

50. Use of an antigen specific antibody of a ruminant for the preparation
of a medicament for systemic treatment of a disease in a non-ruminant.

51. Use according to claim 50 wherein said non-ruminant is a human.
52. Use according to claim 50 or claim 51, wherein said medicament is
for oral administration.

53. A composition according to any one of claims 18-21, further
comprising a prebiotic.

54. Use of a composition according to claim 53, for enhancing transport
of said antibody from the apical side to the basolateral side of intestinal

epithelial cells.



