. Z[ €3e%% | 6LT=A , Food-induced antisecretory proteins in egg yolk Field o
I nvention The present invention generally relates to use of natural
antisecretoiy proteins SP) for the preparation of NASP-enriched

functional fo m\mﬂgm pharmaceutical products for the and
prophyl axi s om\mm ysi ol ogi cal. conglitions caused by exi%ﬁ%&gﬁgél y
hi gh | evel s of bodyeéecui d di scharge. In particular, the invention rel ates

to the use of egg yol kedvadiRGiuean a5 LGt ' SP, far the preparation
of such products. The invention al o ?g%g?gg&%%%&lﬁ%&fcﬁg%ﬁel

pharmaceutical products so prepared and to processes for the preparation
thereof. Below, the term "NASP" V\A'Filelaq,f'{ﬁ%a{t?(;n"natural antisecretory
protein", . vvherea,z. the term "ASP" will be use or "antisecretory protein"
conprised by nat GPRIPTESRtsVRBEGR Eanesaldy welates dp weet of-naturahenfeedetdry
Patent SE 90162 NASPPIorGRE i38p N tidhs bkl Aown. that the .. ‘
formation of ﬁn ant i secr.et ory%}a%%\%rt mgirgfaﬁi?rﬁ F{é%%}?%*wlgi%fw Rradpctsy) o
named FIL) 83% hharmacentisaloprasdpctsifimthe treatimenarmbipsopdatis efesbmirmal
sugars, ani plyselogfoaddfnditiods ' 151,90t hese, syubst ances
to be used for th%faorr‘natign ?ﬁ“g%?i% é?%g%%&ﬁ%ﬁhtlegglsp\oggq@ ﬂ@%‘taiﬁ'ned
by a met hod°HAreey dariipplancthsainyantioBrieddtey, tot thesuseestesl yolkohaafig been

measur enent exicke S tvad ' reLl sppnsg in the spall intestine of
Tt From the paten T S den oy ik PR BE R At T areReion ake
secretion ofe'H68yo fpad prodicts andbphatresedutical Puediats sbiprepated dndo®dbroces-

condi tions mm)pﬁie%feéﬁgiﬁ&ﬂ{ergbg ed whi ch neans a safer production of
ani mal products._In said patent, the content or anmpunt of natural

antisecretory prRalevnthe tergef NASP "byill bs ekl dos "mavurBPahtisd e todf pebtiefyr | Nt O

the smal | iwh&&hk e Ao QL a vi ng .been chal | enged wi th cholera
toxin. One ASP unit e?&ﬁ% %?) R’(li:%rﬂ;ee{sl%eo(ﬂg%' t%‘téfegfﬁf'ﬂyeafﬁfﬂ reomprised by ui d
flow in théathralantigecrabopyopradeino a control without ASP. The antisecretory
proteins are active in extrenely small anounts and) therefore, it is easier

to de termne themby their effect than by their mass. Fromthe PCT
appl i cati on PCTI SE96/ 01049 there are RrivanAfbtie structures of certain

antisecretory prLel : . Hhei. ChiVv s,are characterised. A
synthetic ASP prmggglrg% §§?@ ;alestbho?ﬁhénébggwgﬁ@% Ph]é"&ti%i\{?r 466.334) it iphase
14 May 200¥0o@ehthatody farmatioxiofi@ndedisidretosy fuetol be&nhﬁ&ii&e&o&h?mehp

have a genqagp: GRR! 2k | Vi ng

cell menbranes, From th%qg&%élﬁ&eﬁngtgﬁ%(@#e b%%é’f;ﬁla%%bg l(a(;\\éving\éﬂezfigdzsaerit i's
known t hat '®ReSygnrapamine atiddsRdcanides. Thdlceds ia!ﬁdtd}ﬁo@@ﬁ%ftt‘lie@@@d‘s@ﬁﬁj on
gL 6, P ARG Bl A K v
i ndi vi dual grgdrqe[tbocggmspbem imthe patens. Briafly, thisimethotrianslivbs aiisiy i on
hecessary oot eamtuind cltedbHRYGhie bt The oL igSano oLret s BAt o,
Brief Desci4tisctvident: that ithednticod AGPsrforinde iR Ttherseciedidhl SUSHyRLI | N
fornul ati nﬂ}tﬁ)%@ ih?es%ﬁfemu%t t%‘this, diarrh'oea'conditions may be prevented or cured
~which means a safer production of animal products. In said patent, the content
or amount of natural antisecretory proteins is defined by its effect on the fluid
secretion into the small intestine of laboratory rats havirig been challenged'with
cholera toxin. One ASP unit (FIL unit) corresponds to a 50% reduction of the
fluid flow in the intestine compared to a control without ASP. The antisecretory
proteins are active in extremely small amounts and, therefore, it is easier to de-
‘termine them by their effect than by their mass.
From the PCT application PCT/SE96/01049 there are known the structu-
res of certain antisecretory proteins, and their active parts are characterised. A
synthetic ASP prepared by recombinant genetic engineering or by solid phase

L
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the formation ‘of antisecretory proteins in accordance with Swedi sh, Patent
SE 9000028-2) it has surprisingly been found that the synthesis ability and
concentrating of the natural antisecretory proteins formed are distributed
nost unevenly in the body. Very high | evels of NASP axe found1hﬂﬁﬁg?bgin
organs) body parts or body fluids and) in ﬁ%rticular) in the yo 0 i rds
eggs. The presepnt 4 nventi.on s based on this surprising fact and,

Bpglo det b

consequent | y)*F 23 ang haying Ligtte agtycheR hf%&}heﬁg sBawn tedave egenaralicon-
regard to NASRollfry¥ inflenbs 8RAH8HoRY fRfid Wa@? Nﬁg &Tlf &%ﬂ:&gﬁ&%ct s and
n axl s of abnor mal

phar maceutical praoducts for the treatment a ro :
physi ol ogi cal con ltqnbﬁbec%G@eapniwamnrm/S{EﬂﬁOﬁ)myM@i 88/2399®. it ik Umowtane

. o 1UTOMS ® CE ' Ay emow
' the ood et Hinatibh tDASP KA IR MGubd in bR, BOY By ebuliofn B ariiny
of food prodiuéis kindfrfeodghavingrenzyamtin acivitheThe effent of therindaction hede

i's provided gwih@CRSehdtObne Foh i r egg=prodycing, bi r.d,
the egg yol k thng eﬁlraittﬁlé% f%%1é}gag%§%/gﬁﬁg% &?Qrag}ﬁ ﬁgglgecf’%#wgbﬂ}@éﬁs
(HASP), char &ymptomiang thkesl phapetwithba strengtlh and NASRctiodpetiod unpesHictabla
14 May 2003 t &l J = I 9Lt f ot vention The present inventiqgn
general |y re:ggt gg ) ?go useg’o*’ R‘%#atg glrlae E%?F‘é%gr %{t%’f'v&arﬁlﬁbﬁgii JPCRRFATY igarrections
prepar ati on ¢EnNrSmadanithéhe guidarniconfibaitlandaqurerhentss and phar maceut i cal
products for the treatnment and prophyl axis of abnormal physi ol ogi cal

condi tions caused by extrene body fluid discharge and, according to one
aspect, relates to the use ofBrigf Dedckiptiohd thechwititiehed with regard to -

NASP, for the pre {i of , food. products haying,a hi.gh | eve] of NASP.
According to anot ﬁ%ér?xé% B;E‘Stmtvﬁggqrﬁv@ﬂ’?‘%‘ﬁe‘f gy f%méﬁgqﬁnﬁg%e‘i & spmﬁate
pL eparation ¢he formisibo ruf dritisqopatbiye piggéirfwid_ hw&td%g@%ﬁ?ﬁ@%&h?a&nt ISE
phar maceuti c t.Sy.cont.al ni.n . By, funct]ona

f ood product .‘inOQ brarg' ntt h?%‘t‘%%?@é’%”éBHP&iP?%‘% Sphpsis ability f?d\ﬁi ¢ppean-
sal ubri ous f dratingrf the matnasl agtisechevoef ipebrinefirecdd i dlzeribemdt Rosf uwABN

or an ani mal .expression "food product.. s, intended,; in the present
context) to E’S%ﬁ%ég? §8§yf gﬁ’hgf‘éhﬁﬂ?gﬁ ﬁém aﬁ%%@d‘?‘f efrta orgRNESkodiThe
foo:j gan be @arty ¢n hcbcbrhﬂnid'sfmﬁ,df(xrpaeiicﬁ{aeﬂﬂcﬂse) ydlh%fbiﬁ@?g’g%j "Phe 9&?(@%5 eﬁ-f
br eadl. - The eagtiisni® Saded el e Siiictie dart abfbopr Ao sELERE OIS Use of
har d- boi | ed eggsydlk-levihgdbeggenrithed el regardilts INASP| dor ke fReparatiohr sad,

bi scuits, pa i d.fl akes ofridge or gryel, .or. mxed Into
vari ous beeeﬁﬁgp%%%ggflt 081 PRRAHG Sogncg\jp?‘ﬁgﬁ’tacﬁ‘pgﬁlir?ﬂog’f‘%t'as%ﬁrtg’ﬁ fregipent
prepar ati on eogtprophylpxieatf smdrmahiphysiptogits, conditiemdedwed iyo didtrbme Bod¥ | k

~and m |k pr : i ee nciched with NASR, accor di to an

enbodi nent o? %'? %??%ﬁ%@?%ﬁ%&&%ﬂpggaﬁgg|°gﬁ)ys &%%P’g} o PBP‘aﬂWBrP“ fepucte 7ds
been ni xed i ministhe NASH direstljcin ihe dootbor fard by conpumpfioe of fths gg Tk faod
preparation . e~uUp Wth.,areat |iberty using know edge known to the
skilled man, g?é\h gfbrg?ﬁet %’ggb%f%d%f?‘ﬁuqt%qui rements as regards palatability
and neal variation. The egg yolk originates frombirds' eggs that can be
used for human gnd ani mal consunpti gn d. i N: EQL dy Wrddesé ga@r d
to NASP. Theé‘cegfgiigafQ %Fe?sgf‘gb?%r Bfﬁﬁ%gd-l n&?/l){t Fdah?/itﬁgr%hlesn Oggita&c%\r?rgdléso be
obt ai ned framadifly efe'gblk R aﬁseTgFip%'ducBbg BitABR ey yatk beling eod chrdositis regatst
"food producCt having a high I evel of NASP" ar eimrgﬁ}p%egfoo%l% .o(?ucthsN Sp-
cont ai ni ng MAGRuiahasti-semetent prateins (N, ¢hagacter g é‘r W& 50
product, provj d@;{f he desired valuable effect on health. Particularly high
| evel s of c © measured in eggs, as is evident fxom Exanple 1. Wen
consuni ng the NASP-enriched product it is seen to it that theASP |level in
bl ood exceeds 0.5 FIL units/ nl of blood. Healthy people seemto have ASP
| evel s in blood between 0 and 0.5 FIL units/ m of blood. Wen stinulating
t he NASP production according to SE 900D028-2) it has been shown,
surprisingly and unexpectedly, that extrenely high |l evels of NASP can be

i nduced in birds' eggs. In blood, the NASP | evel, upon such an induction,
normally is 0.5-2 FIL units/m of blood (1 FIL unit = the amount of NASP
providing a 50% inhibition of the fluid discharge in a so-called intestine
| oop test on rat; ef. SE 9000028-2 and references. 3 and 4 cited therein).
By providing the bird, via the feed) with distinct conbinations of am no
acids, sugars and am des, in accordance wth SE 9000028-2) very high |evels
of NASP can be built-up, pre



14 May 2003 4 'ferably in the egg yol k. Levels as high as from about 1,000
to about 10,000 FIL units per mM are therewith provided. In this context,
it should be nmentioned that the NASP | evel in egg yolk normally) wthout a
precedi ng induction) is about 1 FIL unijt/m; cf. S.Lahge et a?4 .Brhéésh
Poultry Scaence (1994) 35:818-620. Acc&?ding to one enbodi nen MPVF use
in accordance with the invention, NASP-enriched food products can be
prepared by m xi ng NASP as such into the food, the NASP having been
obtained in a nore or |ess PatailedDdseriptionrofthsFisrartibed egg yol k. Thus)

it is possible to il ate.the formation of SP in a bird s dj scl osed
in SE 9000028- 2) "THS e ivRhsioR, Fensh iy relales tRalss, °§P§‘32rai ateertetey i n
sai d Swedi shpRaebst forf thenpeépaationodf eNESFObkricHbdfuReidhal Sosi ettt dnd

t her eupon elﬁﬁée thl%ﬁ%@%gP sol ution of al pha-ethyl glycosidé in

physi ol ogi cal “SHPPfE Wit foyntheriwaataen ard paop is 9p ehnoxmel physdoe
can be subj eligtehltcanflitidriresaudea ity GatdRe 1RRY HiaA Bibdako o RE! éc%nﬁﬂg"teio%

ation,-e.g. in the formof_a solution ﬁfol). I'nthis case, the recBvered or

concent r at ed® RSP Teiates e fho dsa ghees elkrhaving baen pariched witharegardita MASPL h
a feed or fofed the {1y . : : u .
prepared and fo nﬁ?ﬁ?g§h§§£§ﬂ§$ﬁ%§§ﬂ??§§?§%€ %5?#5?Rﬁggﬁfﬁggggvgﬁiﬁangt°
products. SuRROYISERSRRSE Fhe davetivuralatesse suph age ferdthierprap auativer ofirovisidns

ana are for m Bred. Say JRfFRRL PUrReb gufl H e Bs RhidRitiuas e ©

adm ni stration route. According to another enbodi ment of the use in
accordance with the invention for the preparation of NASP-enriched food
products, use is nmade of the egg yol k as such or of the conplete egg)

possi bly in processed form for mxing wwth the food or feed. Any
processi ng can include grinding) |eaching) extraction, evaporation,
ultra-filtration) drying and other standard operations in order to obtain
an NASP-enriched egg yol k product, suitable for practical purposes, for

m xing with the food or feed. According to the invention, novel routes are
opened to achieve the favourable effects associated with NASP intake. The
ef fect of NASP can be used due to the high concentration of NASP in egg
yol k that can be induced, without awaiting the tine delay caused by the
previ ously known induction of NASP. Thus, according to a further aspect the
present invention relates to a process for providing egg yolk from birds
eggs being enriched with regard to 14 May 2003 NASP) the process being -
characterised by stinulating the formati on of NASP by feeding the bird from
which the eggs are to be taken with a NASP-inducing feed according to SE

© 9000028-2. In particular, the process of the invention is applicable when
feedi ng gal li naceous birds because) as stated above, it has been shown,
surprisingly and unexpectedly, that extrenely high | evels of NASP can be

i nduced in eggs fromsaid birds. By providing) via the feed, the hens with
di stinct conbinations of am no acids, sugars and am des very high | evels
(about 100-1,000 FIL units) of NASP can be built-up, as also stated above,
preferably in the egg yolk. Osmng to this) there is opened the particul ar

. possibility of preparing egg yol k accordi-ng to the invention disclosed in
said patent, with extrenely high levels of NASP. By m xi ng such egg yol k or
products thereof into a food or feed, NASP can be added to humans or
animals in a convenient) safe and cost efficient way. It is thus very
surprising and not previously known that such high | evels of NASP can be
achieved in provisions. OMng to this, the effect of NASP thus can be used,
as nentioned above) without awaiting the tine delay caused by the

previ ously known induction of NASP. It is also surprising that NASP
maintains its effect even when adm nistered orally. For certain conditions
hi gh doses of NASP may be required. In such cases, NASP recovered from egg
can be added to the food product or NASP can be prepared for intake in the
formof tablets or suspensions. A particularly preferred enbodi nent

conpri ses the preparation of egg yol'k powder by spray-drying. Such a
product is particularly well suitable in industrial processing of various
food products where it is desired to achieve the beneficial effect of NASP -
upon intake of the food product in question. The egg yol k powder lets
itself be well mxed into such greatly differing products as sausage and
ice cream owing to which a far-reaching variation as regards nea
character will be possible to achieve.




The egg yol k p'dvvder Is also nost suitable as internediate in case it is
desired to prepare an enriched or concentrated NASP product through :
| eaching or extraction for later preparation of e.g. pharnaceuticals. Ow ng

toits relatively | ow nol ecul ar weight, NASP is conparatively ﬁft %bﬁble
and can therefore be contained in the foog already before preﬂ)‘é\ &
same for consunption. NASP has been shown to have a generally controlling

ffect on the bodByfF F
not “onl y o affgea cg"d%”co“é‘£?‘°“hp’“°9‘ﬁ5d*‘ét‘é"§‘%?ﬁs TEIPERAEE: slRl ) Relete o

prevented b 188 §é@h‘lbﬂqusoﬁ9@°t1@n pikss diating i deneficiadleffocteow the health of

di sease- | i kemaanidn Sigmgaused by extreme body fluid di scharge such as
i nfl anmations, oedema, arthritis, glaucoma and other changes in the body)

such as nigraine, ¥pyesgion Hoodipraduct | isjintersied in thwlprssehtiContegy to cdi-
f ood productrs t; ts. accor di o,the_inventi
can tﬁus be ussegfc?@]Sl g%%ﬁlg%h%%ﬁalrét‘%égggs %ﬁdﬁd% QHP’f‘gHS% ﬁ\% fIP?l‘%F?*%Pédmb%thAﬁ by

means of thaénftbel @Wﬂ@épmﬂmts,rthe pm@mammafsavhﬂaﬁuheesleg@ blfkgsﬁlﬁ{'@sg ﬁ(m te

| eghorn of aRRHL a hen d co

anOI’dI ng to %E’ gglgéégg%%re&g) Mf‘/gr 88?9‘6?37 8@(‘3 %%/At PEg 3R nta,vpeysolhw

M/ kgdof f f e&ansumed dn dhe form pf egenog pe hakd-bofled eﬁféloftﬂﬁcoﬂ@& edigs] THY &dd0thn
eriod of 2 1%Fks; m eagc | 10 .eggs .were

Pol | act od, - anaFein BRORAICHSHERN, IRE0EE: parRl Eamsanblakrt pospdgapperucl,

?HEUGU lhyt U96r¥n§qeﬂmt@wamuh banemrxidokn@dswm W?dhéﬁfvﬁﬂ%dﬁ@%lectrolytes or a

osphat e ol k .was, subj ec o affinit

cﬁr omgt ogr agdkgd ﬁggacrggirgncﬁkgé n%?alrnﬁ%é‘n ﬁse*as &atr Fpérfa(i Iproduetsrat h

and S. Lang®&illBaodhmitk moﬂ@ahﬁsingsbew @ﬁ&%&n&&%@%&&ﬁn gaﬁfér}ib
PBS- di | ut ed dfH0n ?:ﬁtali ? %’ﬁ;ﬁ g &g% 3&% col um cont ai nlgr%|

6B" (Phar maci es e §SFT Pe rceorsing ke gehichy SPghBeeheen
pre-equi | i brexed lmottheﬁ’ﬁﬂplldlduat s fidig onilbdy RBHe AR, S Bb{l‘%&%%r 1on

met hyl - al ph s n PBS., After djalysis agalns
sarrp?/e vvag g%lgpgéy &?e 6) lt}@{?ﬁ%’ilbe?tﬁ’ yeine koswledar; lsrrpwregaﬂw slollad\smn in
accordi ng terderrdoicompdy vith Jeqaireraghes a@li‘ega%ls%AS ga@(i b@gp@aﬁﬁognge,

FEMS M crobi ol o te 1982 289 ntr ol
group Test gr ougq‘l(‘%:'?% fgﬁmzb’(’i § LREES f@ialt@ﬂndw use h‘mmar( apdn

di |l ution 1:aniped) cdﬁmampltngand having been enriched with regard to NASP. The eggs
are preferably produced by laying hens but can also be obtained from e.g. quail
and ostrich. : ‘

By "NASP-enriched food product” or "food product having a high level of :
NASP" are meant food products containing NASP in a concentration such that,
when consuming the food product, provides the desired valuable effect on he-
alth. Particularly high levels of NASP can be measured in eggs, as is evident
from Example 1. When consuming the NASP-enriched product it is seen to it
that theASP level in blood exceeds 0.5 FIL units/ ml of blood. Healthy people’ B
seem to have ASP levels in blood between 0 and 0.5 FIL units/ ml of blood.

~When stimulating the NASP production according to SE 9000028-2, it has
been shown, surprisingly and unexpectedly, that extremely'-high levels of NASP
can be induced in birds’ eggs. In blood, the NASP level, upon such an induction, .
normally is 0.5-2 FIL units/ml of blood (1 FIL unit = the amount of NASP provi-
ding a 50% inhibition of the fluid discharge in a so-called intestine loop test on
rat; cf. SE 9000028-2 and references 3 and 4 cited therein). By providing the
bird, via the feed, with distinct combinations of amino acids, sugars and amides,
in accordance with SE 9000028-2, very high levels of NASP can be built-up, pre-



An ostony-operated wonman, 42 years of age, having a remain of about 0.6 m
suffered badly tom heavy diarrhoeas. In average, about 1.5 litres of _
visceral contents were secreted 4 tinmes a day. After 1 week's daily intake
of ice-cream prepared fromsugar, cream and egg yol ks from Exa le 1
corresponding to a 14 May 2003 7 daily igtake of 4 g of dryl% %YQBW(
subst ance) the def eca’gl ;g frequency dc;;ecreaseg%to once a day and the am)un';]
decreased to amhly iB%Be. gyo].RUIIjeﬂglst r Wee 4 B ght
i ncreased by eégf Aft ong furthemek gia%ahqu]ootéaeabwmm
i ce cream preﬁar TRLATS rﬁ‘ﬁ*@ regyidedcln thisrgntext; Hoshoalbbe emmmnewthatn

three days) t eMASBdanQEié %Jm&{ﬁ{ aI pes
as beforg %h ! “ﬁe I on%%%?%gr%v\gek ?@F&td%gg neds"l?plﬁﬁ
within two d?}} M F€§ale41tﬁq e§6bBritiohl RoultriveSsenne (wmgﬁmmu ng the .

previ ous test. Exaprisg E(Pé&{e &by Qﬂe%slell\}ll\%ancg%%@g wﬁLt}%&$ggtlgﬁr ©

divided into oups, .each group containrn
the control m%\ﬁé ge@ guvﬁstdandw pmnaredlb@'rmmmgtMSPQrsrgu% into t
comar o i e e g S 555, LAy 00 A e

fromthe expmﬁnt 0 correspon
egg- yol ks EOFIG e%@ﬁﬁ)’@ﬂied for seven days. The ASP | evel in blood was

neasur ed before amHyaf P. |l ev its/ of
pl asma) Cont ro:ge Cgrrggé Elt'gétbgg?%%;d% Igﬁiegtextggrﬁo I (%‘J%‘qggﬁm"e irdy g8 disrent
r

0.1 0.9 Exa 9009628 ﬁsandthmrmsnab coneqiteatat NASPORES hs disclosed
particul arl yid ngggc g L bigl i choosi ng thensel ves
il e SRR PV ol dPs Yreeeluolk Gnan setercdamman

during airing in the country

s hfe]Loher (cji d]?g eupon pluate this with @sclubiawi ma@h\aexggmylgfyc@@&éﬂin éﬂy&%ﬁ;@ ical
suffere BB rphoea an r a

bl oody def e?a{ll on. réf%%d%gﬁgﬁrﬁg%gﬁffd ’éegl EPHPeR: qjuatpr@m@ ‘subjached Més '
sent for andUsfkaycputification amd fdrindation &fbf&@kﬁ»‘c&m@xﬁﬁhla)ﬁohnetgh?n s ﬁJrﬁJ of a

tablets for QPg: 3\@2& Durlng this period the dog ate | ess anounts
commercial dry fodder”for dogs. No decrease of the diarrhoeas was observed.

After this antibilatthis camlthenécovb&dd@gco&ﬂfenﬁaﬁﬂqeﬁsw dalt (327 da&ﬁl%’ dderf
o°0on

in which eggey om Exa in.a unt correspondi ng e
egg yolk a o|§yf)°|°1l°<‘?)r§9:@E‘\’rE AySs: Kt ngﬁli “6‘%% ﬁam{? oRrgFRsPeetévelnepr smthoselor d

defecati on df%s isplated products, prepared and formulated as pharmaceuticals or other

‘health-providing products. Such pharmaceutical products are prepared in a

- manner known to the skilled man, using accepted excipients including carriers
and diluents and are formulated as solid or liquid forms dependent on the inten-
ded administration route. :

~According to another embodiment of the use in accordance with the i inven-
tion for the preparation of NASP-enriched food products, use is made of the egg
yolk as such or of the complete egg, possibly in processed form, for mixing w1th
the food or feed. Any processing can include grinding, leaching, extraction, eva-
poration, ultra-filtration, drying and other standard operations in order to ob-
ta’in an NASP-enriched egg yolk product, suitable for practical purposes, for
mixing with the food or feed.

According to the invention, novel routes are opened to achieve the favou-
rable effects associated with NASP intake. The effect of NASP can be used due
to the high concentration of NASP in egg yolk that can be induced, without
awaiting the time delay caused by the previously known induction of NASP.

Thus, according to a further aspect the present invention relates to a pro-
cess for providing egg yolk from birds’ eggs being enriched with regard to



8 14 May 2003 ‘ter three days, he was considered perfectly healthy. At no
time earlier) the dog's owner had observed such a fast recovery. Exanple 5
Eggs fromthe test line in Exanple x were cracked and separated in an egg
separation apparatus. Egg yolk and egg white were collected e Q
separately. The egg yol k was spray-dried gn an "Anhydro" spraﬁf Ay &P03%y ¢ h
an inlet tenperature of 150" .C and an outlet tenperature of about 75: 'C

The egg pOMMSRaﬂlmobﬁstlﬁﬁl@EﬂﬁﬁraU%@fSedQﬁmtﬁhﬁfhtﬁ{%’ t}?forh?ﬁoﬂ%WAﬁP by

adhering to f. the -drier was, col

deposi t?ons %@c@nv\ﬁkeﬁ afﬁ%mr"%' aﬁ%éggﬁﬁﬁe?% Q@{@r‘ylﬁhga Nfeﬁﬁamduningfeledurs
The e owace rd&t mSECBOIE)OQS a a . known
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For certain condltlons h1gh doses of NASP may be required. In such cases,

NASP recovered from egg can be added to the food product or NASP can be pre-
pared for intake in the form of tablets or suspensions.

A particularly preferred embodiment comprises the preparation of egg
yolk powder by spray-drying. Such a product is particularly well suitable in in-
dustrial processing of various food products where it is desired to achieve the
beneficial effect of NASP. upon intake of the food product in question. The egg
yolk powder lets itself be well mixed into such greatly d1ffer1ng products as sau-
sage and ice cream, owing to which a far-reaching variation as regards meal
character will be possible to achieve. '

The egg yolk powder is also most suitable as intermediate in case it is
desired to prepare an enriched or concentrated NASP product through leaching
or extraction for later preparation of e.g. pharmaceuticals.

Owing to its relatively low molecular weight, NASP is comparatively
heat-stable and can therefore be contained in the food already before preparing
‘the same for consumption. :

NASP has been shown to have a generally controlling effect on the body
fluid flow over living cell membranes, owing to which not only diarrhdea condi-



10 14 May 2003 PATENT CLAIMS 1. Egg yol k having a high |evel of natural
anti-secretory protein (NASP). 2. The egg yolk of claim1l having an NASP
contents corresponding to 1,00010,000 FIL unitslm. 3. The egg yol k of
claiml or 2 originating fromeggs of gallinaceous birds. 4. %ﬁ?O&ﬂe egg
yol k according to any of clainms 1-3 for tﬁg preparation of NASP- Cched
functional food products. 5. Use of the agg yol k according to any of

clains 1-3 f he @prep,aration of pharmaceytical products for the

t r eat ment an&qoésocg’ﬂ% ea@ilesv1 aﬁedd?‘érggé’g PF?‘keé‘%%‘gﬁm 3#’8 réscggﬁ%ri Gugyo BEY siglagivhody
flui d di scharcgbunbalafibe ongléseacetikdicogditions canseddbpexirenb W&g'ﬁu@& dﬁ"éﬁg'rgfh
recovered fr SPenriched egg yol k in pure qr concentrated form 7. e
use accor di n%qgf: %IAACSI ’éﬁ%%m@‘ mg?, %‘ﬁﬁ%t"épﬁéﬁéﬁ gciﬁu?cﬁﬁ? %Otbﬁbc gesiiy theed
as such or i rbodyf ench abhﬁignﬂdabbu%spfxﬁ’ﬁﬁfaﬂ@:ﬁi&fhj_&ﬁieﬁhg@lﬁ_rtﬁy Tﬂeeﬁ’é‘dt}i. ’lgx)e 4
extraction, oration rgne filtration ryin nd, siym | ar standar
oper ati ons. g.g&?'ﬁém{%gs éegg%iIﬂtfrfnc?cﬁ‘ﬁtﬁc%fpreé‘é&ﬁsacﬁgrfﬁn% Fafbctnventien can
that the egg thuos belwasd frasuchragpirgesk.t hr ough f eedi ng of an egg- produci ng
bird with an NASPq nduci feed 9. The use accordi to.claim8, =
characterised in trﬂlk‘ﬁtm? ?féng%@q%“ﬁg@ﬁ‘fﬁﬂo B’@éﬁstﬂ? %é’tg’ wing/nop-limiting nt o
the feed) of eammpdesaci ds, sugars and ami des in anpunts and proportions such
that the formati on of NASP has been stinulated. 10. The use according to

claim8) characterised in that NASP inducti on has been effected by m xing,
into the feed, of products having enzybedmpl@dtivity stinulating the

charact ori sed 1 n HARPEBAS ARG dpdhdr O agRERY ineke SRabYRh & witbe Tariess

cereal s. hen feed composed according to SE 9000028-2 and with control feed of traditio-
nal type, 11.4 MJ/kg of feed, 170 g of raw protein per kg of feed. After an induc-
tion period of 2 weeks, eggs were collected.

_From each line 10 eggs were collected, and the yolk and the white from
these eggs were separated ma{nually. Upon d.ilutidh with an. equally ~1érge volu-
me of PBS (phosphate-buffered s'aliné) the yolk was subj'ected.to affinity. chro- -
matography in accordance with a method described earlier (1. -L6nnro_th a.ﬁd S.
Lange, Biochimica Biophysica Acta (1986) 883:138-144). Briefly, PBS-diluted
egg yolk was applied on a small column containing "Sepharose 6B" (Pharmacia
LKB Biotechnology AB, Sollentuna, Sweden) having been pre-equilibrated with
PBS. Upon washing with PBS, NASP was eluated with methyl-alpha-D-glucosi-
de, 1.0 M in PBS. After dialysis against PBS the sample was stored at -20 °C
until it was tested with regard to NASP according to the intestine loop model on
rat described by Lange (S. Lange, FEMS Microbiology Letters (1982) 15:239,242.

NASP level in egg yolk Control group Test group
(FIL units /g) 1.20 2.0 (upon dilution 1:100)
1.0 (upon dilution 1:1,000)

Example 2
An ostomy-operated woman, 42 years of age, having a remain of about 0.5
m suffered badly from heavy diarrhoeas. In average, about 1.5 litres of visceral
contents were secreted 4 times a day. After 1 week's daily intake of ice-cream,

prepared from sugar, cream and egg yolks from Example 1, corresponding to a



12. A process for providing egg yolk froman egg-producing bird, the egg
yol k being enriched with regard to natural anti-secretory proteins (NASP))
charac terised by feeding the bird with a NASP-inducing feed. 13. The
process of claim 12, characterised in that the bird is a gallinaceous bird.
14. The process of claim 12 or 13, characterised in that the HABlYi2008ci ng
feed contains amno acids, sugars and am des in an anount such that the

formati on ofddilySthke oF UBILS egs, 9f.claim 12 or 13,
characterised in that therEJ figael?decgéalfb AFEQ%S%@%C@? ﬁ%ﬁ??%@"%ﬁfgmq&&mmmy
sti mul at i ng "PIPECP G $aX ABA the awsmt dredted tor smars3aY ms. DA khree-weeks’
char act er i sefedtimdrtahet + s having: enz tic activity are malted
cereals. 17. A {‘ood pfoﬁﬁ%?h%gv)ﬂ&%gt %Fgﬁe‘fg\’/éry@% r fie éﬁﬁhers‘ﬁeﬁlfetshey
plr ot ei ni g Nﬁ@‘ib)t e ShBCaRIONNE eﬂ_lcbw_r_e:amtmepafqi ﬁ«lg'gl Uﬁﬂihé?&?éé’%sd?&&&iﬁﬁgﬂ}ﬁgf
claims 1-3 eamPARRIdd ki g.more or less purified form 18 - The
f ood product of cl g{erm%?ﬂgﬁ%@ggaé@i @gg@qfﬁcqtm E@ﬁéemygﬁwémun@famme&as
been obt ai n&Qithg samei vajuesias befoee the degyr Adtertone R thdd WX ithY tééﬂ%fam
NASP- enr i Chﬁfh@%dﬁ?ﬁﬁg@&ﬁwgi n%tg :r,gn%t.of clains_1-3 or processe sf’('ﬁs;"?é

t hereof as soufce o Y0 lgys thiedelse 1% dacrepsed ko fhn same vabiesiam difking
char act er i sERP Previvns tashe hi gh Il evel of NASP has been obtained by adding to
t he food product, when preparing the sane, NASP as such in pure or

concentrated form obtained from NASP-enriched egg yol k according to any of
claims 1-3. ° 14 May 2003 12 20. The Ege@gnpleoguct of claim 17)

characteri sed bypconsiiski of - eqg. yol k. as such. 21. The food prodUct
according to %ng‘?lnée}lgl&frgg‘fL}Fnggg a‘f"é’@?’éﬂ?§@d‘&§yﬂ@@|ﬁﬁdﬁﬂfigtdﬁwq)mkﬁ)
orel ette, |%achcgusaip comdathing tws @blvedoT i .
Phar maceut iggh (;;H?%%g £ on.l?hwv re‘i:t lr}tg d:gg%afggﬁﬁ%g%ojs%@ pd‘%gléea%%gﬁlf%
conditions eatesd y WP{;HHE%E‘Q}‘HF Chicargpexchar galk sthatiteteednsthd thyt line,
cont ai ni ng, thiene st hisxwd-ince gptisllle Ry tEé<_ﬁkﬁéﬁﬁieit%ggggg,?gg.ané%}%%g}l r aal( to

anti-secret ol [ HASP) ariginating from rich
accor di ng -tagaéhl %45‘30?’*2%» eﬁgé(Pﬁ‘S- g.i‘he,,,,e,e_dl,ng continued for seven days. The ASP

IQVel in blood was measured before and after the experiment. -

ASP level

(FIL units/ml of plasma)

3 - Control group ~ Test group
Before experiment 0.3 , ' 0.1
After experiment : 0.1 - 0.9

"Example 4

| '.-Dig'r_rh'oea is not an umisual complaint in dogs, particularly in such dogs
having the possibility of choosing themselves, during airing in the country, their
intake of food. Such a male German shepherd dog of 1.5 years of age and haVing
a weight of about 40 kgs suffered, for some time, from heavy diarrhoea and wa-
tery and periodically bloody defecation. The dog also vomited intermittently.
The veterinary was sent for and prescribed antibiotics to be taken orally in the
form of tablets for one week. During this period the dog ate less amounts of com-
mercial dry fodder for dogs. No decrease of the diarrhoeas was observed. After
this antibiotic treatment the dog was provided with soaked dry fodder in which
egg yolk powder from Example 6 in an amount corresponding to one egg yolk a
day, for four days. After one day and night the dog had solid defecation and, af-



23. A process ‘for preparing a food product having a high | evel of natural
antisecretory proteins (NASP) according to any of clains 17-21) ,
characterised by feeding, into a food or feed, NASP-enriched egg yol k
according to any of clains 1-3 or processeg forns thereof or (e or |less
purred NASP obtained fromegg yol k. 24. ThHe process of clai m »May2003
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der was dissolved in water and ASP was collected, in a known way, on an agaro- -
se column. The eluate was diluted and its ASP contents were measured.

~ FIL units up on dilution 1:100

Egg powder, average sainple - = = ' X
Egg powder from drying chamber wall v

Thus, from a food technology point of view, NASP is sufficiently heat-
stable. :

Technicai effect

By the present invention, entirely novel and previously unknown possibi-
| lities. are provided to administer NASP with entirely novel, previously unknown
degree= of independence. The induction of NASP disclosed in the PCT applica-
tion PCT/SE97/01918 (WO 98/21978) may be difficult to maintain for a long ti-
me owing to the fact that the diet is easier perceived as monotonous. By the pre-
sent discovery, food products of high palatability and good acceptance can be
prepared with moderate process costs. In case of long courses of disease or weak
response to NASP-inducing food, NASP can be administered in the form of pro- -
visions having a predetermined higher or lower dose adapted to the desired ef-
fect on quality of life or physical performance efficiency. In case of long-lasting
administration, loathing for (disgust with) the food can be avoided because a
great number of products can be prepared having varied taste and meal charac-
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ter. The food products can be prepared industrially as semi-manufactured foods
or finished meals or as articles suitable as raw product in the preparation of
pharmaceuticals or in the manufacturihg of NASP concentrates. The concentra-
~ te can be recovered from egg yolk or preferably from egg yolk powder by extrac-

tion or leaching. |
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2. The egg yolk of c1a1m 1 havmg an NASP contents correspondmg to 1 000-
10,000 FIL units/ml.

3. The egg yolk of claim 1 or 2 originating from eggs of gallinaceous birds.

4, Use of the egg yolk according to any of claims 1-3 for the preparation of
NASP-enriched functional food products.

5. Use of the egg yolk according to any of claims 1-3 for the preparation of
pharmaceutical products for the treatment and prophylaxis of disease-like con-
ditions caused by extreme body fluid discharge.

6. The use according to claim 4 or 5 of NASP as such, recovered from NASP-
enriched egg yolk in pure or concentrated form.

7. The use according to claim 4 or 5, characterised in that the egg yolk is

‘used as such or in a form obtained by processing such as grinding, leaching, ex-
traction, evaporation, membrane ﬁltratlon, drying and similar standard opera-
tions.

8. ' The use according to any of claims 4-7, characterised in that the egg
yolk has been provided through feeding.of an egg-producing bird with an NASP-
inducing feed,

9. The use according to claim 8, characterised in that the NASP induction
has been effected by mixing, into the feed, of amino acids, sugars and amides in ‘
amounts and proportions such that the formation of NASP has been stimulated.

10.  The use according to claim 8, characterised in that NASP induction has
been effected by mixing, into the feed, of products having enzymatic activity sti-
mulating the formation of NASP.
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ving enzymatic activity are malted cereals.

- 12.© Aprocess for providing egg yolk from an egg-producing bird, the egg yolk
‘being enriched with regard to natural ahti-secrétory proteins (NASP), charac-
terised by feeding the bird with a NASP-inducing feed.

13.  The process of claim 12, characterised in that the bird is a gallinaceous
bird. ‘

14.  The process of claim 12 or 13, characterised in that the NASP-inducing
feed contains amino acids, sugars and amides in an amount such that the for-
mation of NASP is stimulated.

15.  The process of claim 12 or 13, charagtgri“se'd“in’thgt th_e_.feecll_. contains
products having enzymatic activity stimulating the formation of NASP.

16.  The process of claim 15, characterised in that the products having enzy-
matic activity are malted cereals.

17. A food product halving a high level of natural -anti-secretory proteins
(NASP), characterised by containing egg yolk according to any of claims 1-3 or
NASP from egg yolk in a more or less purified form.

18.  The food product of claim 17, characterised in that the high level of
NASP has been obtained by mixing into the food product, when preparing the
same, NASP-enriched egg yolk according to any of claims 1.3 or processed forms
thereof as source of NASP. - '

19.  The food product according to claim 17, characterised in that the high |
level of NASP has been obtained by adding to the food product, when preparing
the same, NASP as such in pure or concentrated form, obtained from NASP-en-
riched egg yolk according to any of claims 1-3,
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sisting of pancake, omelette, ice cream, hard- or soft-boiled eggs and the like,

22. Pharmaceutical product for the treatment and prophylaxis of disease-like
conditions caused by extreme body fluid discharge, characterised by contai-
ning, in addition to customary excipients and adjuvants, natural anti-secretory
proteins (NASP) originating from NASP-enriched egg yolk according to any of
claims 1-3.

23. A process for preparing a food product having a high level of natural anti-
secretory proteins (NASP) according to any of claims 17-21, characterised by
. feeding, into a food or feed, NASP-enriched egg yolk according to any of claims
1-3 or processed forms thereof or more or less purified NASP obtained from egg
-~ yolk. ' '

24.  The process of claim 28, characterised in that the processed forms of
the egg yolk have been obtained by grinding, leaching, extraction, evaporation,

membrane filtration, drying and similar standard operations.



