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consideration as weli since some of these drugs may requlre frequent

20 -administration to juvenile or gerlactnc patlants. Oral delivery is preferable to

' inje_etions _for'.'t:-patient': acceptance _s!hce it '_isrlese_ painful and more

convenient for the patient. However, delivery of thérapeuti’c_.polypeptides

through the gastrointestinal:(Gl) tract has a number of problems such as

Jjow pH in the stomach, proteblytic degradation of the drug in the small
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‘stability' of such formulations, especially-as an aqueous solution, which are
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“administration. ' | R
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mal absorption in individuals with the conplete gastric atrophy.p JUL 2004

» perni.cious anem a: The. reservoir role of the stomach is of considerable

i nportance, is as this results in a sustained entry of protein into the
duodenum after a neal and ensure thorou m xi ng wi th pancreatic juice. The
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to at ..l east enhance oral uptake values to that - obtained by recta y 3
< chal l.enge. Several .nethods of- protecting pharmacol ogically actlvé &eB?Qdes
and proteins fromthe action of the gut have been considered,: including
enteric and simlar protective coating, co-administration mnth anti-aci ds
‘and so-enzynes inhibitors and delivery w#thin bacterial cells and Iive
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oral ly delivered pharmaceutical's, vKhich has been used in-the vaccination
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with yeast reconbinant for GH resulte®+<h significant growth rate of
treatef.ani mats versus controls. This method, however, would be limted to
t hose® organi snms, as exenplified by yeasts, Whl ch are abl e#o store

r econbi nantproduct) in an unnodi fied form The recent .past has al so

wi tnessed. the dev gﬁnﬂ%r@nhﬁnowgqahgemteﬂtmb Qﬁ.&%ﬁﬁl%laf? ehgpartieylag -

enonat ot AR BB0RY ofbrd) R REbof B AiBbGIeRN aclie PeRBtE! < wnen

del i ver ed:-oand ipyoteBisnfor afifferenhagislidations ha vafldirasetvativn aboaf the use of
aquacul ture-rel at ed production- or| ented proteins would be highly attractive

due to prod%ﬁ‘?"@ﬁ?@c@'ﬂiﬁ?c@ they %tv@l‘afpiﬁﬁ?t are @Qﬁ@@tiﬁﬁlbt@émﬂﬁyoérena
h d | f
e b 4 ek lind OS] Wbt I B0, e

bloactlve pt| econo evel s
concei vabl el;kaiyletoehave) taxiatefiiclots Emidutal pmmdteaMd umgfes‘s ahiumaladted ncl udi ng

-h t ed f del tid . i
e o TR ls. T b BoPkan SpRier@top, whEd <A Preide BeBib et og
areas of. ap@l*fécﬁétby% nyénectﬁcfe%{efiﬂ' b&%cfeﬁmt&f’gﬂéﬁhbﬁﬂmpgiso%hunﬁd}ﬁﬁé’rat'0”

| mmune enhancernent’; erapeutical and nutri venent or al
route for veesgithatt lSnpoSSIbiasﬂ!ﬂtgsmmecmdwldua!araragpantinulaﬁgtsensm\edtmes | abor
_costs, |s Wﬁvhng, decreases the possibilities for crossao

“cont ani trat i A needl es and does not involve inventory handling or

requi re- di sposal ofrﬁer 684 BRNipodHhe entraphidht tb I50IRGte > pbpiddandrpIoRH 1 evi ew

~ i~ 2~~4 however, oral vaccination nmay only be consi dered based
upon anti getiom d@@ﬁ?@ﬂt‘ﬂﬁ has been evaluatad, rardymbmuenbeqﬁult@ehmbaem rus -

ot raa ot oo rECBeEEcRTHa” YaTuAe: BaRERy AT B8 P BIERE. e, 1 NOUO"

| mruni zat i otrasseulioEradiffudion,i ds ctoclormakite tHmt pemdm‘mmqnbtembum &

vacci nes_ consi sting .of gly LAel nsl n cI eo-proteins could be incorporated
into febls. "W"QPF&&%‘B? tﬁagr%é fl &fn? it hasr been orrent Hoafry Pndevis@iual s
woul d be any, ]

o age mihseRs ToP ol ERHY FRLAP BrafieifbSt SISt ARd Yickoddul 134

i muni zat i oonlgf tcycauvgry dimited - @txtentv A watélambhnicrmemdslummatammgf or

I ch - t t t h b d
Char® Sar o SHReReRSl RSB 00 B LA I bnornd S BiRa EBE o
expl anat i Onc@rfn 6§iﬁéﬂmdfaaﬁ lBﬁféBdsmﬂa%' theen! fdevé!?ﬁ@@lc' Uﬁfdiﬁ}Hg@elgr gment

be expecte

col oni zati on c%/ m cr obi al s such a vacci ne woul pr event
virtual By affe hilityretthesenfindings: veasrealipch ido: qtmstlnncwbemalsubsequeré

oy i s P8 et ERaT e G5 o B8 aHBIAORl R Ay SLCZ“’““' a

i nfections in i murReeTtheritesturés W lapparatit TBINhAGU ppeddmation dfn fact,
an-aggressive i muni zation program' coupled with antibiotic treatnent of

20 denonst r BidainsaresHls 4n gregier ahsomfion apd disseenaceuniwatiordban sloesof this
organi sm  TReRib0GhBRbn A R SME doRE: - TRBYudstibn thBFBISYe ¥né‘és quGgsal

25 whether uptake by the cral route can be increased. The potential may exist

| to at least enhance oral uptake values to that obtained by rectal challenge.
Several methods of protecting phannacblogically active peptides and
- proteins from the actiofv of the gut have been considered-,fincludingr enteric
and éimllar protective: coating, co'-admihistratioh ‘with antiacids and

30 enhzymes inhibitors and delivery W|thin bacterial cells and live foods
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surfaces is secretory IgA (S-1gA) which is physiologically and functionally
- separate fromthe; conponents of the circulatory inmne system Micosal zs
S-1gA response” are predom nantly generated by the comon mucosal i mune
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di pepti dases ' escap. abolism i.n . th t.omach d, smal |
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the so !l\_/er.:@{s-oya%e@?aol%ﬁgptl des are subject to further:degradation by a
myriad of : REFHIEE BBSM: -events: Such hepatic degradation of absorbed
-1 ~i;J 2is~4 -10 TF {epdi s f Jo . hefore.: el enter
t he general systeni c.Fg?ﬁﬁcdlﬁyéi&rd:)Wﬁﬁo%gﬁﬁégéﬁéﬁ#ﬁggﬁhcéﬂ@@{ s the
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par ent eral diivg fysosohel| CaSmpadmieht. S EURHeroRECeRTHahsiaha” Uskerp! Lhi's:
type be admnistered in an outpatient setting |eading to additional costs
.associ at ed #emenstrated jgcraise the pH of acid compartments within various cell :
- types. However. no -effect upon HRP absorption was seen. The use of
25 biodegradable microparticles to encapsulate, and thereby protect proteins
- from 'digestive processes, has been examined using complex protein
macromolecules. - In ',these‘ studies, which employed HGG in Atlantic
salmon Salmo - salar, plasma presence of the pfotein. was very much
. proloriged (up to 8 weeks).following oral intubation, suggesting that the
30 entrapped HGG may have --gained' access via‘paraceliular as well as
transcellular pathways, resulting in sustained plasma residency. . GH has -




Working on the basis of the assunption that oral delivery of ~o bipactive .
peptides and .proteins to several aninal speci es, as to farnmed andl JUL 2004
~aquacul tured species for exanple; would provide benefit, it mght be -

consi dered advant ageous to be able to nodify the uptake of pharmaceuti cal
preparations. There-is, therefore; a pressing need for a new, ,efficient,
cost is effective and non-invasive metHod of adnministration to patients and
animal s of a conposition containing nutritional and therapeutic agents;
particul arly peptides, which are othervvise unsuitable for oral

adm ni stration. SUMMARY OF THE | NVENTI ON 20 An .obj ect of the Present

i nvent i on i 8lsPobgesy dalivesed oitp &sipretestat foan.awheteinn the rmolesyia vas hunan or
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%ent s p (rj ovorklly d'ﬁﬁdéltéd/mam!Aﬁoemﬁealsj bh‘_ieh !‘ias}mh | usdd iethewacginatidn obt ake

en used cgncurreptly., . Anot her object of the present invepntiagn is to
or ovi do a niEho8 w*ﬁ*r'thefréfﬁ?wﬁ@f-wﬁh@ﬁn BT OraaRISHY. Vit -@@mm&q & ani mal ,
- which conprj e thic BHETAAy Fad FnW b idsA §Rbh he & h Cihel, anount
- of the cgpnpggtlﬁtéilnghthlcs)fs%aﬁ%gypﬁgésgquw P%%%%o@ﬁmkgég%%ﬁgé?ﬁé@%?o ically
active agenyeast resombiriant fordairndovatreut GHL rinarcelegamtcsiudy.tthe feedingoésent :
fipvention, there is provjded.a s ¢ osj tion,for_qral adn ni,stration to an
et 20 iR Ml S Sk S TRERE. P e PRI 1o
conposi ti Onrégultteﬂeinﬁi@lﬁgéﬁnt'g?ﬁﬁm rate df%@&téé‘%‘hirﬂé&' ViRSlis @BRtroUL THEI zi ng

agent at concentration between about %to 80%w w, an enzymatic inhibitor
~at concent r matbed phowever. wald bellimited bydhase organisans, aa axempliiedbYi ng:

agentv:at cg tration b , 0 e ol )90 P oition
accorciing 9 gggﬁe{"@d&%ﬁt%&ﬁig@ﬁ|r%€%$lﬂgpﬁ@¢d@ghz¢%@ﬁnﬁoap;ﬁ§%| ol dgi cal |l y
acti ve agenfheelsusnt dpdgtonas s withessed sihet degelobmichérofpauhinnber agfent s,
nutritional products; copol ysaccharides, |ipids, carbohydrates;, s|t eroi ds,
hor noned$ gPEREHCAIY: 9P ';PIQPM’%rW%% genese 8% Ritprmaceslicdl grH) |
epi thelial guoutdh faalfie HLIEC abihede ks Qe tan ritRstRiehi ty
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GMCS$F,  hor moeeorhbinanprprddects whenotekyered dratly.or Similanr onetbpds foscther ;
Neurotransm tter,  neuropodul ator, e nt.i body.. . { r 1.C
Fraguene . vadmnisvaiah of Batadifin SRR Bradintingse el Ristelfe vy B

i nhi bi ting highlpattrd@RERILNG MblGctigé6dnondies] - cancer product,
anti-inflammatory agent, anti-parasitic conpound, antim crobial agent,
nucleic2acid .ftag ngﬁvebpnmts dnOe. bistechnology asena . haneiprevdadi

thctor, 1 gt o8 vilighE iRt bR On bpafhiE bephBl K 07 1c <
or 2s "sui cigieteiriganiéconiontically 0RbR! Velsank iis a0Adtahestle Cthegsiote, that threept i de,
anti cancer agent, .acid Bro_d-uctlon drugs, .and hi s#am ne H2-recept or
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of so azphywontro praddsyesic Obvibuagntdnted ardes obapptidation ircltde contrblied: t he
" neutralizing agent nmay be selected fromthe grouR consi st i n% of z%,ntl -aci ds,
sodium - &eprduction, growth acce_lerahon, immune enhancement, th rapeutica
~ and nutritional improvement.. o

The oral route for vaccination offers significant advantage-in that

it reduces labor costs, is time-saving, decreases the possibilities for cross-

30 contamination with needles and -does: not involve inventory handling or
require -disposal:of treatment waters, With-respect to. the present review




bi car bonat e; sodi um carbonate; sodiumcitrate, sodium hydroger]car,,bﬁ]natge 2004
+ -cal ci um phosphat e) cal ci um carbonate, iiiagnesiumsalts, nagnesiu

car bonate) magnesiumtrisilicate, nagnesi um hydroxi de, nagnesi um phosphate, -
magnesi um oxi de, bi sfmuth subcarboriate, and s conbi nations thereof. The
conposition of the present invention -na-yﬁeorrpri ses a neutralizing agent

whi ch consists of at |east one of sodiumcarboriate at a .concentration of
10% to 20% w' w, and cal cium carbonate at concentration of 10% to 20% w w of
the conposition. io According to the present invention, 'there is

provi ded a cbﬁmﬁf-l ol \Macelnati@wnass@sﬂsabm considerad Im&e;dmponrarﬂlmmc in an
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agent |ntothe|5|ntest|ne of 1t human or the ani ma
di gestive enf§SHiS Rayepbegun dot emergerint larggr field-testssi sFomdmotunization
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deoxychoi at ereducedc dromenabauti 486 biet Vessn tHarto 1%, 55/()%088!519 -ekptandtiéhpof 13 The
conposi tion aCCO&g'IaFg‘ﬁ{ga{t he: nv ntion may further conprises-at |east

" one addi t i onSPNESY aRMNiRe 1T g rvaﬁplnet Reulgr ecwleasrmlgmzagon by
t hyl d t at f
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tnment; apd.conbj nations

il t abl | | ub ‘
ner cof - anot ROITES) SHHES Bvef nimidised PabeRis bhist Scanie BHRRPIBIS PR | y
active agent owers, 4! VAGRIRS-that TelilGed ERMNaGL" ShBuId Pedfite | Middtionge ™Y be

t o absor bed- by: the int estine-for:~system c dellvery
ef fective ph;rsmn@gpwrommt agnwellt ast umimmamized Ap:atle,nts hén fantpcm tion
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physi ol ogé caﬁeafdmtemtcarﬁé\e aight &Y abks tb NeliMmatd (tAs! resdrvdiPidT this
appli catlon é/further be, used to stinul ate the flood transit throughout

t he gut, eI, i nfecti ous-diseases: |n- accordance w th ahe present :

[ nventlon the physi ucin cosat "~
i £y or yston ¢ MenpARtpH, ek AngAE e ShebRee iy, - thibsR o:
mucosal i nf estifacas lsilseemW Igﬁo(SM)EWhh:mrsOphyﬁol@giwlyca:hd finctionelly zat i on
of . a host agai nst?hru 3& mcroor?ﬁan ﬁgﬁ which . nprises: orally

- adni'ni st er i RGPREE A CORRORSH @Fﬁﬂﬁﬁo%fmm@%ﬁfﬁemslbw%ﬁﬁél
prot ei n=pa t'selsgpf PEEpOseidré g;ﬁe §4 89&&3@6 SHP thé +d(rﬁﬁ{o‘?1f mucosal

of : m eroorgani Snms or .an -1sS an g n or an i‘mhmunol ogi'e fragnerit;
t hereof . 25 ’rnmqmees,meml (CMIR)iiniwlich immunogensdere takem upolsy Speciahmd oral

admi ni strat | er abl or ad tration into the
(stonmch, di !;y h%P{*Fs'i%')stEP e by e ‘?ﬁf & @st mosa-a8§pp@? dan
i mune r espoRgRplididitidslie TMALOYI ai -infections: According :to the present
i nvention, a~nethad of.treating intestinal 30 mcrobial .:infections : in

an ani mal, which con’ﬁhusemrmmzaum mﬂ"lergpt ¢areelicit mucosal: lmmunlty in the
30 " upper airways and vice versa. The best-known MALT structure_s are the
intestinal Peyers patches. Further, it is important to note that oral




~ ~~|~! 2ii~4 -14 conposition of the p-r esent invention .conprising Al 2004
anti-mcrobial agent in anount suff cient for therapeutic effectiveness: )
The microbial infection5 may be :caused :'by;. mcroorganisnms selected from

~the group consisting of bacteria; nushrooms; yeasts; viruses, 5:. .

St aphyl ococci, - Streptococci; Mcrococci, Peptococei;. Pept.ostreptococci,
Ent erococci, bacillus, Costridium :-Bactobacillus; Listeria;

Erysi pel ot hri x, Propioni bacferium Eubacterium Corynobacterium

Mycopl asma, (Jreaplasma, Streptonyces, Haenophilus, Nesseria, Eikenellus,
Mor axel | us; Acfinobacillus,. Pasfeun3lla, 8acferoides, Fusobacterja, i0

Prevot el | a: iMPeupiRglioheandndugs an aatigeacspecific dgGesponse i the systemie

Capnocyt ophaga. obaGk | ~tJia; and Coliforns. The
anf I m >clr o&@ﬂp@g@gﬁyhs%@%ﬁm @gg@%ﬂbkfﬁ@ﬁ@éﬁ@g} ~infections may be o
sel ected ~ from t hiMosdr selobleoantds hongeplicatiagt ahiigenscare : pborc heudosal ns,

| anti biotics;- probiotics,'-antifungics;. antirnycofics;' antiparasitics, is
ami nogl ycosimadnogense @sperially s tienpereral ot npropabl kpcavsecRidesive and the
£ uor odui nol .. it ) ‘ M A i i L

azl cci |ql%| né%ﬁéegmaéﬂa}d?)nthgﬁe%do@lgflélrﬁ?\ﬂe ﬁHaTFf%c( :tll%hkérl?JI ?bg)}ggﬁtﬁiérésbg’%egr acillin,
ticarcillinymphbictsslietGALTY. A notable excation is>ohoisra deinr(@INnET-isephal e~dn,

cephal ot hin, irnj penen; . :aztreonam gqgentam cin; netilmecin, tohranycin;
Terracycli RateTb GRASRL HARUNOGSR. BEAHgty hesauss i HheneM 1 oandP8REY hr onci n,
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The :invention |swgpso to provi met hod"of system c delivery, which

conpri ses obyl thediinicells aof. dPeyer'sapaichiemiard passedr dpethe canderbs for
it ti health di d f .th 1 npl« which may furth - ' 25
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| nventi on ceT. isbanUsdidvari {Hag diaINGES! eenicosilBimahoberdiy offetheri s al so

provi ded according to the present invention a nethod o

_ el Nt i ; . enhanci n
i nt esti nal $@lublec avfigensran-asiministensdnwith hhAlthougn ¢forﬁma%-samm\%ﬁ§t rating

oent” PPUGRBNAALER  horeCbH EtaBrBEt EnchoBaBlY S S bt et

Jinvention. t prpleplidwWhen bemimstered dafagastritsilyoflig.) as an adjuvant. Very

15 - small amounts (<1mg) of intact CT; however, can act asynergistical'ly with
' CTB as an oral adjuvant, This finding may account for apparent'adjuvantr
activity of many. commercial preparations of CTB.that usually contain'small -
- amounts of contaminating CT. _
_ While the discovery of peptide_'ccmpounds having nutritional and
20 therapeutic value. have moved rapidly in-the last few vyears, the

) ~ development of viable physiclogically. active agent delivery sys_tems for

'many of these co_mp'ounds “has often -,proVed-‘ probl_ematic. The
gast‘roiniestinal tract seCre.teé a -variety'. of :agents‘ that metabolize
polypeptides.” | _ R _

25 _ ; .Exempléry of such catabolic agehts are pepsin,: trypsin,
- chymotrypsin, - - carboxypolypeptidases, - a'min.qpolypeptidajses and
dipeptidase‘s—. Polypeptides that escape catabolism in -the stomach and

~ small intestine. are transported across the CBIIs'-Iiﬁin'g. the: gaStrQintéstinal
tract into the portal circuiation, \_}vhich carriésfabs‘ofbed polypeptides to the

30 “fiver. Absorbed polypeptides are subject to further.degradation by a myriad
. of - hepatic. metaboiic “events: Such hepatic degradation pfﬁa_b.sorbed




- The term"therapeutic agent." i.s used in a generic sense and includes

- treating agents, prophylactic- agents; and repl acenent agents, 5 =1 JilL 2004
antim cr.obiat agents. The term "common nucosal inmune systeni refers to the
fact that. i muni zation at any nucosal site can elicit'an inmune response at
all other macosal sites. The terns " protieim”, "peptide" and "pol ypeptide'."'
refer to both thetonaturally=occurring chemcal entities and the
structurally S|n1lar bloactlveeqU|vaIents derived fromeither -endogenous,
exogenous, or s Ee I CS ?*P s used to, mean polgners of am no aci ds
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sound nedi calag? beId AR Rl thgpﬁfépem fic therapeutically effective dose |evel
for anyparticular patient w ‘depend upon a variety of factors including

the di sorderbei ng tr\durkidgaod theebasiseof the @Essumpttdnsthatimral detlvemyt gf of the

denpl h f h o
wer Ght - oot LIORROi AFPUIBS SaH prafeuns it SevArALATING) HoouiRG, 59 eidbmed and )
admi ni st 7 at | @uakaniBAOSheadl frseiabR) POl BIoel BaféIRt OBt

speci fic conpound enpl o dur at the treat ment rugs-used in .
conbi nati on e@onsidiered daﬂuahtagebUs 10--bef lable to-lénodifyh the s:pmkef i of
conmpound enpl gyed i ke fa tors well known in the medical arts. For
“exanple, it %@PF 'gxﬁ'qa*lpﬁe’?qf@ ‘QRP1'1 of the art to start at doses |ower
than required-to. acThéens id, herstord, o4 ﬁr?g ﬁ?%éc?f Eeﬁéwa%ﬁi‘ﬁéa@m%Ec%@tJa' ly

i ncrease the dosage until the desired effect .is achieved.' BRI EF DESCRI PTI ON
OF THE DrAW Meffectivgjand nontinyasive egethnd of administration to paﬂ@atsuargi animals

s T T e i EhrbSiiRR LR XRRRECRS iBRRIuS BEELE phebRR Ince
of increasi npeptideswhichgre tth&inisd unsmﬁhbwmmvﬁmlrﬁétﬁdtm bypasg '

cocktail) on weight ‘gain in rainbow trout in-extrene tanks; Fig

illustrates the percentage increase in brook trout weight in

bST- suppl emerg W_ OF T IRVEN y i ncreasing levels of sodiumis

~deoxyahol at e; ' - ' wei ght “gain of control and injected

fish, figo 5 i | | ust rAnembjed:teoﬁ ﬂ\blmesemtnnvemtxm Bdo:provieeca ¢ompdsitionl fonni n of
yrve for

t he Oral ect TAA f 6 illustrate e jnhibitio

red ki dnJey béﬁﬁ'saam'?'ﬁ@aé'w (tPaﬁ ?\‘-,"S'ﬂal"r Ar 3t ﬁﬂf’ﬁﬁfdﬁ‘guﬁ"@ mﬂmmﬁi}s idSes ¢ he )
inhibition ¢

1 ust r at os. fhesutepsnd MEAGS for Ihtoplfial A@RF of ¥ pVEIoBIcaNp actiyf agent

~ forniul ati on;copaprising, 8- mewtmltzmg @genhdoiinticasei pid butheeahoﬂaEulgestwet he
Oral ject T™M fo
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uptake increasing agent which increases intestinal absorptlon of a
physmloglcally.actwe agent. T he invention is also: based upon the finding
that the combination of the three agents provides additive and synergistic
JIntestinal delivery and uptake when 'used.concurren,tly.‘ |
30 ' Another object of the preseht invention is to provide a method for

treating intestinal microbial infections in- an animal, which ‘comprises




-17 Fig. 1? illustrates the inhibition curve for conbi ned ingredi ent? % Eﬁﬁw
the OraljectTMformulation; Fig. 13 illustrates the standard curve o

in the plasma of rainbow trout; and s Fig. 14 illustrates the effect of

Oral ject TA~ on HFP. upt ake. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The

present invention relafes to the administration of therapeutic proteins and
pol ypeptides in oral -dosage form Thelfswvention provides ao increased
absorption through the G tract .and.greatly inproved bioavailability of the
proteins/peptides as conpared to that of the prior art formulations. The

i nvention.is useful. both inhuman and.veterinary nutrition, therapy and

t reiat ment . datknuwmthrgr_@)rsuﬁmentnamwnhmfeﬂmgz&mmsﬂmrr Itthfethererpﬂsasent y
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are useful . ;jgéntadm nistering biologically or' chemcally active agents to

any ani mal s such as birds, fishes; mamals (such as prinates and
parkicul arly hunandp; aQQﬂT@BﬂQ@swhstheTﬁ@Sthtllé\rﬁﬂtsmpé efecisl aravdesh@ant ageous

noent o i croniabefoh R GreR BBt & Ah SRR bl ey A VS

condi ti.ons shystslogicallyl dmionr agehe el cumpasiioh bﬁathbepres‘emtmm&tonzane _
(i:e. the area in which the-active agent of,the delivery conposjtion: is to.

be T el eased3PTAPH$ES2t IRashene nautialgingagrnt ﬂt@%?ﬁﬁﬂai'%éeﬁ'V@'héL?Wﬁ stered.
Particul arl ?/ortbg‘?b;'igl W%déﬂ%@bqnﬁﬁ@[a?f &ﬁ&rt@ttﬂh%ﬂé@ﬁ%ﬁfw ?zent hon -

are useful ering active age especi a
whi ch are nat Sﬁ%jmniwr idnd analipteke dhereasingl agerithat. poasmtratramvbetwm is

rei cuI ar he adm nistration of polypeptides, including -
p)aot ei n¥ s%kqpilwf%@toé% Wi mted to, therapeutical” 30 agents, nutritional
products, mucopol | ymRolagisiafion. dcobhl tearrk@wr@ééﬁternveﬁlahOIfd&hemor mones,

growt h hor mone (G&H gr.owt hhor none reI easi ng - ~~~ . ~u~f
hor none (G—Nﬂppnm améryswlogcailmactmcagent selestacﬁlfammdhel@rm camsngtmg/\r h and

ot or for oned (aEagSuledF Zgebts, il Goril BHbBuciE, hiloopBRtiiRss, ThES: ot v opi ¢

factor, neuggrbbhpgiités; %terorw h@mdué@,.tgwmmnéme EBH), ipdwth hormaerept i de; 5
proteic fragrrent vacci ne) éuvant an: W&hfact I 'mune  sti mul at| ng or

i nhi bi t1¥i gfe r%!rw)orrr@@sa(@rl H3: epithelial @ro RfarMascular sndethelight |
fl t I I
ot T, o oM, BReBRIRE i RSP ol GrolT B, cRRReS, 1! €1 ¢

activat or, rnteﬂmlldmsjl ﬁrhterfeminsat GMCSEct hormoheike c paariucht i meurblagtaat |
[ rrrrunogl obu} ant i i 3?% ogeni ¢ Frodu ativ sel ecti-ve narkers

or "suici de c&éfent neﬁi‘ rqplcc ndheurqs qnsﬁ'ﬂé?ﬁggﬁ o glor, &Ne¥Bs i de: and
anti -cancerg ﬁfﬂ\f/'d;f %@tﬁ% rp%’(?lc fragtfient bgcélhgeadja%tséﬁ%hﬁéﬁl immShen | ar

bi oaetive eq
20 stimulating or inhibiting factor, heomatoporetic factor, anti-cancer product

) : | antr—:nﬂammatory_agent. antlfparasrtrc.compound. anti-microbial ‘ agent,
_nucleic acid ;fragmen’r; 'plasrhid_ DNA \ZVeCtor,' cell ...prbli'f_eration, .inhibitor or
activator, cell - differentiating factor, ‘blood coagtil'aticn factor,
:mmunoglobuim antr-angrogenrc product negative . selective markers or

25  “suicide” agent, ‘toxic- compound, anti-angiogenic a_gent,.polypept;de, anti-
~ cancer agent, acid production drugs, and:hisia"r’nine H2-receptor antagonist.
The compositibn of the present - invention comprises a

neutralizing agent that is in amount sufficient .to neutralize acidic
degradation of the digestive system of.the host animal and _alldw. delivery of

30  a physiologically active agent to the animal intestine, where the neutralizing-
age-nt may be selected from the group coﬁs’iét_ing-of anti-acids, sodium




.I'n accordance w th-one enbodi ment of the present invention, is there h o
+ provided a conposition for oral 'adm nistration and intestinal delﬁvéﬁi 8? '
a nutritional conpound or a therapeutic polypeptide that can be fornul ated,’
but without limtation to products described herein, w th deoxychol ate and
saponins in a ratio.to provide a subst aft®i-al | y i ncreased: absorption and .
system c bioavailability of the peptide by the intestine of the 20 host.

The conposition also conprises a pMneutralizing agent) such as but :-. not
limted to sodi um carbonate and cal ci um carbonate;, and at |east one . -.

i nhi bi tor -of D Ralee enSOdiUEY ~ suearbapateut nisediummi t egittatecgg Sodimi n.

Thi s conposi ' ferabl v, g0l i aQ.,ke _easy, Lo gani e jn

- formul ating gwgfbde?gﬁ%@g#ﬁbﬁgpﬁ'ﬁhs&%g}@f%l 83'?@1’%%’%?&8%@?%8#%\ d to 2s
- mean i ncr easisalis,ifagnesiunt @aﬂbﬂaﬁé,%&%ﬂé&rﬁftﬁﬁic&t@,ﬁ% AR Hdvoxidsr i um
conpati ble with nost of known active Diol ogical prodwcts in nature or

synt hesi zed. Maghesiyasphosphatac tmagnesivmy oxide, hismuth “subearkenate, amek ween

about 5 apd ¢ Fﬂ{wa f ¢y between about 6.5 and 7.5: it is to be .
understoog t%g 'hetﬂ{arﬁot\ﬁé |f5t of drugs is for illustration 30 purposes

only and i s not provinedceraposition! of ithe | presEst lividntioh- aay tddnphigess anhi ch
may be beneficially forrnulated or refornul ated using the oral delivery
., JEJ~: ~ peptralizing agepnd which coasistsf atieast-one of spdiusmcatonate i8éa

‘Conposi ¢ Pons oo AR HFLOROM BRI B BT PRIEERe ot BebPiratonounas)
such as pr ot'ef 18%ctzI0%sw/vaof theesomipdsitiomept i des, . cat.echol ani nes; o
anti - hi st am nes, sanal gesics; and the |ike. For the purposes of the present

i nvent i on®bi ol ogi cal ACsarding i ieedheo-prasent daventions i thereaiisy previdedi @l Iy

usef ul c9nposiy, F%rs- -am.a_ bi.ol . SQULGE i Y. cw
phar macol ogi gg eq&%ﬁ%ﬁ?‘. E{)@g]r-' g?é) aPlés%gﬁgséwﬁﬁﬁllﬁﬁg{tB{lgﬁéﬁ %HSH
henogl obi n( bsuffivienttorsubstantialiy inkibit the Xdegeadhtionosia ee/siclegiealieactiveor -
"enzynei osystent . is ggafl ed to nean, any protein or conj_ﬁgat ed protein
pr oducedbi ol GgEEhIAYy digestyeanzymes in thedigastive system eha RYmanep@R al yst ;
O her nedi cal luy; Ll a6 ' | R, Skid Le Lnthe t,

O ner rodh ool afAPiate aORPaBIGDTSY IS Shyblioafy SiuveCdoeh dECHR L
mayal so Hé i infesiine af the humaheordoerpoinali on of the present invention.isThe

t-of th ti | ti Wt i dely, d ing i ' '
factors such ao the TaBrnBEGH Seoibealve) Bhbutas mby, 68, SaetBdcieat I To be
treated, the grogh \dohsmtingabf %'Mi'»praftéég%@,?ebb kelburdie, -BERIderivbd BRibRors

t herapeutical |ly effective ampunt; i's, an anount that wllprovide-a
t her apeut.i c dfdre Silseeds, roybeans Kideey beans; faba beapswrice bran, wheatshrapl i shed

enter i cooat| pyrennafe SHELCARR; aithal ' AnbirErde, ahbliif. bPQolfi, dd's ©

coati ngs 20 | lpretessomest actin the stomach but will -rapidly dissolve once

they arrive at thes_rrﬁ, Ig'i ntestine; thereafter releasing the drug at sites.
i

downst ream i'n. the2s STGORRPQsion - agaeEdingeden MRy pEASEN) : invantipnc may Sy

coat i Ngs. ar-e. ihdrderONEhdid ; e V7T SVAPR N lsniehease
oral deliver f%g%égg%%s%'@"hiﬂp%‘%’e?reﬂ%@e@ﬁgéﬁgIirg}'?igorrsagﬁg@ge[erm{nnéet peri od
~of tine, and congenixbtien betvesers $@% th20%agwed i nto the ileumor colon, can
be. used to deliver -Il_gef'orrml g.‘tﬁi on pf the present invention.. Such vessels

i ncl ude t hesoCHRONSE' 9€y kPeP BPyQ@@?ﬁ Freseqt ivention May; GAMPPSES Mt o;
Calif.) agd tpekkd si _ i e e ae: (R oF GRa) . 1 ~L
) B RS RO e SN AL stslots ST see) saponis,
reagent wher gleoxyahkolats, sadiumsaticylatey sodiaim lduryhsulphateqagieic acid,dirotgics from

about 2:1 to agbout - d. The.i.on-pair.forning r nt i s ,added,to increase
Che i pophi | ity MBACoRIn. JBELHR Bk, PoBxueRne: sobRan &ater, bdr g and
s thereby inc ) Mrgy ey neabi i RIS Eale rug' sq.

| i pophilici t?%@ﬁ%‘é’? pr oviyggﬁéég?é pr otr'gééllyrghborq nﬁ?@?ﬂ%ﬁ?%m enz;!mati C
deact i vat i on dedecylaizacycioheptaapt2-deonks @nddzidspholipids. occurs in vivo does so
in the aqueous envirgament of .the.gastrointestinal tract., Representative
ion-pair *ornming r eaggﬁt"!?t?ﬁ%‘l' gﬂgliaﬁpﬁﬁ@ark%&!q W&FE‘, d%%%‘ﬁ?fﬁﬁﬁtyl uo
sul fate, and_asegfiiégﬂt;ﬁmqfé@eehqp)g@?5-%wbodi ment of the. present invention
is that the conposition mayoptionally conprise fromabout 1 %to about 5%
based on the total volume of the conposition of an intestinal nucosal

menbrane transport enhancing agent, .deoxycholate. Such . agents facilitate
t he - :




is absorption of the , therapeutic agent across the nucosal tisstudsdJih 2004
the intestinal nmucosa .and directly into the bl oodstream of the subject.
'Al so ‘ti ssue transport enhancing -agents suitable for use in the present
conpositions are selected fromessential or volatile oils or from
non-toxic) pharmaceutically acceptable organic and inorganic acids or salts
and 20 esters thereof. Essential or vdBatile oils which may be enpl oyed in .
the conposition are selected from soybean oil; faba oil, rice oil, fish
oil. The preferred essential oil is fish oil. In another- enbodi ment of the
present invention,: the conposition may contain additional agents such as .
preser vati.ves-and &hei comjrsition- Zaccﬁydrngaltoprtheerwmoas rnay,l furthesodi um

- b b d
oo hyar oxy- EomRseSae deaa ehbcaddiiotel, titreReRl 'SrSaRT fofithe IR uae
butyl at ed %‘F‘l&l&’ﬁﬁ agf Séthglengﬁ'fa)‘dlg? obtALEsRIY, - HRbsavatives, actioxidants,

,nordlhydrogualare I'c acl | ates such .as propyl galla e
hydr oqui nor(@]erpntSpebmldermt H;acegs;aewmﬁ)l oananereky:rwemogra;pr ﬁ@tssor wat er

ao solufle such kamol a 0 l'ycol .
The nost. pel¥ iRy BmScaaeras: TreiinRe Waatis mbely BBsts. (P bRMIEIRSE 101 )
-- 1+l G~ ﬁ@%lﬂlxegéﬁﬁﬁdﬁéﬂ 'ammar:@mqeméaaﬁs Cﬁlnﬁﬁeﬂﬂ?hh@mnﬂdﬁmﬁor&% to
about 25% based on the total vol une-of. t he dropl et. Oral. -absorption of

r econbi hantth@i@®kn GHto..carp .i's enhanced upto a 1000-fold when the

ot i e on 2ot "5 raGer BAEKE B At DroSefOinkRRy | e HRSEASHKANCS, |
. toget.her; acﬂii.rquemm whien! detiversd- inta thaihumah aritheianimdbindestifieemay be

terlals- are mx gether until a honmogeneous ni xture of t edi ent
TR A el B pShines orPYste NP CRIVGTY: B d0sBEvS APLelaBIg: s t ha

can then b%ﬁ&ﬁl@ﬂca%ﬁ%ﬁt%ﬂﬂe@ﬁﬁél%ﬁm eric i.o coating. Alternatively, the
t1o e |

.solid for can pl-ace nto a capsule formed of gelatin or he
like and coated wi Alsarthencempositionpacoodding rtopthec present dnuertion Ay ed

D ovi des. 5 B Tor EHGTBHER ReieCa g Agertt Tudd BN AT 70,

is Inone eémﬁrér fiﬁtétstrﬁé {d nabe o5 otiysianiaibal-effechmtsofiRoTontem et i ses:
Drug .5 ng/n Egg al bum n10-20%0 Sodr um car bonat e10- 20/ aCal ci um

_ car bonatse 10 erAbisiappication kay fiuthesbe usedhiosstinulate the food transit

of i ﬁel?rﬁtﬁﬁ%ﬁﬁ%eﬁﬁaﬁé (G HeB hisBAE R o7 o hor monoe e ent

phar maceut i cal st o{ansdgovrdance aitthdheproesnt - |d\rawugnt lthe aghysiolbgicaliy
productlon field, the productlon of dlffe S ecres of fj.shes. is

i mpor t:ant |- ya@bﬁerﬁgﬁi?} ig vapatigcofipducing muggs QU RYSIINICIETRUDR | ol ogy
;lsf‘: ?gzt | %‘Jcﬁ&n S %%QPﬁumanT&eaﬁrHa%gh?ﬁgt ﬁﬂfdo%ﬁl pifedtitfis di¥eaddOn - |
o 20 There is: provrde a. methad of immunization -of a host against mucosal
E ) ’ microorganisms. whrch ‘comprises- orally - administering to- the ‘host an
| immunizing-amount.of microbial surface protern m the form of killed whole
-microorganisms; a: Iysate of .microorganisms or an: :solated anhgen or an
-mmunologrc fragment:thereof. e
s The present invention further provrdes a composrtron for oral
administration t0.a host, preferably for admm;stratron into the .gu.t (stomach,
digestive tract) of a host to confer 'protection:.o_rs._‘elicit‘ an immune response
- against: microbia infections. - TP
Accordmg to the present. mventlon awmethod of treatrng intestinal

- 30 --:mlcroblal ‘infactions - in . ‘an ‘animal,. which comprlses admlnistratmg the




for manipulating fish reproduction by feeding bioactive nmaterialsg rﬂgg 2004
- provided by studies which enployed mammal i an and anphi bian pituitari® k
" Thus, dietary replacement or supplenentation with pituitary preparations
has been observed to induce nuptial coloration in the . bitterling 5.
-Achei | ognat hus infer-nedium partially ﬁdﬁure,.and i ncrease egg di aneter,
in the loath M sgunus anguillicaudatus, resulting in ovulation and a
shortening in brood interval by 10-15 days in the swordtail Xi phophorus
,helleri, and increase eP size and induce precocious maturation in female
r:lake trout CONIpRSIaNG ?ra@ras@nt investion comprising an antixmigrobiehegent by

salnon io. -: t aur af us, induced ovul ation
and |ncreased%§¥rhlasa¥q%%ﬁtf% rﬁﬁ%ﬁé\%‘i@&?n?%se data relates to the
-acconpanyi ng el evat i-oTihe i midroBRAInfedtioRE &ralsraéet capsed (E)Qrtﬁoroér@%h%ﬁsﬁf one
and 17a20( 3- di phydr oxy-4.-pregnan-3;one, which provide a |ik

endocr i ne- bas &glésied fram thergroup. aansistingar beatesie: mushropms: yeastgr Yiusesr y

Pepent o8 ok i MR bt PG lbp B,

puri fi ed hor nErmerocotclvaBadHig nShssthtiun eLafctbbéédl@sJ Cnrm@aE?sfméfW' !

offer any maj.or benefit with respect to the control reproduction in
cul tured specPé'@PWﬂ-?ﬁj’tQWoral yhagteriymy eSQQ‘MﬁQQﬁQi@’éMn aMyeeRiasmei on of

zo the present n. mr ive ntrol
of mat urat i Qn Hné)t heﬁa‘%ﬁ g?rgon H¥e@§ﬁ§g‘g§rogﬁ%&éﬁas:¢{wﬁe

" Many of thé Mamg&mfoﬂnﬁnobam aPasteardi) t Batieroides, efﬁmbawenat

i nduci ng ovuI i on han he natural forms, and include those which

~incor porat® D Fravatsia {ROAYIOEOBas Y elonelEsi disepaname; t MEaiokelh, 2s )

et hylam de. r@%ﬁ,dr%ra t I ,
resi stance of the culfe’ Wﬂ?ﬂ %gﬁggs%gﬁlscm%mﬁg@%@atgo’fe ?Jral
rel ease of & H exhl bThe sinfinisyobialeagembised)to  trrated ehistobial infertions tmay

manuf act ur e a ref . econom cal. Ip addjtio the peptr des are
stabl e over a a ?Fﬂmt %eﬂ&@‘ﬂ? econgiging, pplesan REW‘ e6tency .

30 | rrportant | B{%nﬁm@hc&ept |ﬂ%§l 'St %%'g‘{ﬁg?ées an éﬁtﬁﬁ%&&{g’ée pg@@%ﬁk gl ded

they are' stored i n sterile con tlons era elo Such
9 fl~i 205fr ammogyeamlesrovam@nyemceﬂfampm dinooingteing chidramphenidatr ande -in
the oral appr to _control v reproduction: l.ndeed: suf

. exper i nent aﬁﬁgt}]"t?eﬂﬂ‘émﬂgsp%@ﬂﬁhl%ﬁﬁgda&§m§h RxIc ﬁ"et%!??'cdﬁn'r 92‘99'“"’

of GRHAs, . W tdarsénigillin) O Uinedtiuillih ne mid8Ihst. dx@ciy. | Pﬂié‘rﬁ&tﬂﬁ'\ asti@argmin)od
for controllrng the s final stages of maturation in | e nore.

expensi ve 't harcéftaziimeo ﬁaftlzraﬁtmﬁ;d@eftna:qoeet cefuroximensiephatexin,osephaiptbinar y

advance, i n : TR ol RAC Hdtintn, Tellivipin Yo, Shtmovifies

_apeci es \A/moch smfoaamrdésner ntabmltd@shamtylht‘@nw/ olarithreniciy - Samkhrofeirgaf e
injection (| . or n,arrent al  species 1o In addjti on, chronic

 tredtment v tnplrmmnsB clﬁﬂamy&gban datie, ang corabipations thereebn R
~~pcecoci ousl 2y, -Which- o) n, or
for use with sex rever se br%{#@;%’g@g& ?ht@gér%l?omt %dcg’gt S/Qf'enq?: &HR’EW
repr odu?:t i Ond whrntlrmnpmesgoml tadmlalstr[atroasf.o;aeﬁdnrnsalmffliaeﬂmfapealleal a;gemtr de
.an early indi ibility of is ni pul atin rowth in
tel eosts usin Bi repd %Pl"\')’@r@' ‘i"g@ﬁfﬁ r g dae ammal, whic th‘é@he'g' F$@%ahhat . -
the feeding ofg eﬁ%léﬁhhﬁ?hé& iehifdtl atus; with anterior pituitary
[

-~ powder resulte In sign |ca y enhanced grovvth per f or mance when
conpar ed agai nst cont Thlescomposmoa 8D the ipresendsiaventidrernginh beauseddertted .

for wordtails fed | USi VE ied anterior zo p|tU|taryfromberth

whi | e ot her ex'B@Pt’%&ﬁ'fr? %M@@HPOQC{?OUM i ng=i n wei ght “arid tripking: in

| engt h of | ake rout t o] [ e ng of
g . fredre 48 51%&3 Eroxﬁ’diédJ écg@gerﬁqyte tq%f@gbént JRRAHEERNS

cul tured tel eosts vmth rowt h o~none peptides offers a
number of pot emsethed af argmg anteshnaleuatal@t oflihumamver @mianimsall whigh

orally; deliver nters.the tre m._Jhut. 2s _accel er tes
PRI . R R S S e
production CQ%H&Q@OQ?&QHPQ&%Q@@NHO' d with : increased.




"~ antibodies th

demand: .'.Moreover; such- reconbi nant proteins; when produced at, ghgm_ -42%4
industrial level, are. cost efficient and :easily incorporated int s
~.comercial diets:. Wile the structural ..Integrity :of the ::GH g
mol ecul e' .. may: be of 30 inportance as a precursor to-;post-transiational
modi fied forns; nethods of enhancing the nolecules structural integrity or
potency may provide benefit ~ ~1d.v-16--24 froman oral adni njstration
perspeai ve. Description of growth-pronoting #ragnents of the GH nolecule
may al so provide produas that, express greater stability under |unenal
degradati-on. A :particul ar enbodinent of the present invention is to .
provide a 5 conposi t Fehthehaueposetaidbe aresrntiavention the: fotlowing /a6 aBute for
vacci nati on ﬁh gf féﬁé\ﬁ .significant -advantage in that it reduces | abor
costs; . ist & \PI g, decreases. he possibilities for. cross-contam natian
wi th needl es :. andTHeeermothérapeltie agent &ris ausedniond! gererin serspiand
di sposal of treatnent ~~waters. . 1o The-.principal deteiininant. of _
speci fic. . i mingdes te&atmscagantssmalaﬁgcﬁf’s %@k%t@?@ ‘Tﬁelﬂpﬁwﬂk Fethi ch i s
physi ol ogiscal.yinaned %ge’n. ally separate fromthe conponents of the o
‘circul at olrsy iénn#une. st?iléslt m fg; | gA anti body responses may be induced |ocally
by the application oTheuetraldiconmmonmuposal immune' system!’ cefens tonthe dadt site:
The bul k of cosal S 1gA t5 responses;. however. are he.resuits;aof J,munity
generat ed vi ANEHETRURABHON AL 5K UGHSEA SIS AR Elct amrayne Fesranserat all
i mmunogens- ar&hfff,,a,lﬁg‘eosg-gmés_spec_i alized lynpho-epifihelial structures; -
collectively.referred to:as nucosaassoci ated | xrrphoi d (issues gMALT) . The
best - inmmunol ogi c | Thpterps {protsinl, "peplide"iand ‘polypantideyrefente bethathed

“I'ynphoi d i ssues 20 (GALT h.as infesti v Peyer’ .che er.
Ly nor 0 s WAy Shilng BRI dRRESLANT g shEXGHaIR, SRR HeadhRCT
ot her mueosalequivalests, derited Ulbimg 1eith@nsﬁequgbhaus,embgenwy, br agyinthelizcor di ng
to the present invention; .a host.:can be imuni zed by oral - :
admi ni strat i GeusseHand is vsed to eean mqlmm@ml,nopa@%hywdﬁpw%avm h 25
an. adj uvant, uch_as. chaol era PN CCD e Of L coMrse, as an, adjuvant, the
amount - of choﬁ'pgqﬁgérﬁﬁkﬁé%gh%h%gnaci%%mg ?@S)q{he host: . The abilityof.a
vacci nﬁ ]EO Erot ect aFhentsrrm'strudturally cednilar bidddiive - equivalent”disdmeantian; : .
means haf ‘the active :copponent 'may, p~otea agaj nst . di sease not only in the
i muni zedtShoSROI¥RARIAR, WiEhiaR ﬁavmmec?écgeqq%r&@ @ﬁmg aétgovfmm -%gedﬁ'cal to
i ndi vi dual s, ) it | dikS eAB Rl ' \
3 of e Ratitalf BECUTRG htie! e SaMEichlly Siach SR o,

elimnated fromt on as 2~~f ~r -

adni ni str at i (prodage dubstantially equivateritdhempeuticraffects onabei subjectdoi that of

m crobials, so that the vaccine can otect agai nst both microbi al '

col oni zati on %fﬂgugﬁﬁi’ygh?évg‘fr@ﬁi’%&lqﬁkﬁ&fon) . For exanple, PspAis a
preferred antigen f0'THE‘%Woﬂfé??ﬁéuﬁdﬂﬁcéffwsanbﬁnwa iz6 hesditanennag i onal .

pat ent applicati on WO 92I-.1448'8, e entire. content of which is . _
i ncor por atted meast ra bsufficibat carveunt: lofr thearcompsind e dolbiain sthguénended or t he

o e e Perand R BRARAS 44 rehBSnBhB bEetsK' el SUBAGHTE RORRLS o,
of PspA: conf emgdiyadtreatment. iItwillseunders@ogh Ablwvener that theltblat dalleusagecci @

From sequences of: the PspA gene; it has been shown that PspAwgrugihel ns are
vari abl e in sofzthq roedisaents aps) compesitionsr af #he pIesends invaption Wil e | s

“largely conpo 0-.amj aci.d..ene j r e aBhAdipg:sit e
that per it SRIE8 B rine aREhda"SheNGRBCRIN, 1 Ropgl &t SophBCkiEgic
pneunocoegal judgehinthdrite agpetdic Therapeutically reffictive. dbse Plgwe! i forranp in
prolines and i1s suspected to be the portion of he nol ECW‘ hﬂ{%&asses '
through the ceamicular patierbwildgrandunsn a NarigtyiQfifactass inghiding thedisardetcul e
is largely--bgta-helical | ki regi .Of 4 i ar licit
GoitgrGenfll s iins HRHE of M FEORProtlif Rt r bomplnf <)
employed; the specific composition employed; the age, body weight,
‘general health, sex and diet of the patient; the. time of administration, route
30 of admihistration and rate of excretion of the specific com_pound-.employed;

the duration of the treatment; drugs used in combination'or coincidental




~ poxvirus: (vaccinja, -avipox virus

20 always at- least slightly -different fromone another; where is enough

. crossreactivity between themthat antibodies or an |mTunoI ogi cal ,,[ﬁs 8“35{}{}
'to one PspA detect or is effective with respect to'. PspAs: on *
all,, pneunpcoccl . Moreover, imunization with one PspA can either prot ect
agai nst deat h or delay death with virtual 1§-al | -di fferent. chall enge

strains,: Accordi ngly) a 2s mxture of a smal | nunber of PspA's could
provide- effectl ve immunity agai nst nost pneunococci . The i nmunopr ot ecti ve
truncated , PspAs described in WO 92/ 14488 may be used in the present

i nvention as ,Wita thespecificgaempeunc employer; amd/%kedactorawaﬂdkmwmm dbeon.

EQCO%TLSL?”M&%@F% 382 el it s Bl 3P nd AP of 1S BT IE Yt .
"~~~ 2i dodds lo%randmeqmrwt@uémev@ ég@ngrté?@gg b@iértaggua? g\)v&egtégﬁglt?us)

bacul ovi rus, h@iagual mrrqngase/tt'@dosa@wrﬁme desirecheffiectiis achievedt ens may be
used for- producing reconbi nant PspA using the coding gene thereof. s

| munogeni city may be inproved if the antlgen . is coadministe.Ped with an
adj uvant) comBRIEF DESCRS RAWINGS! sol ution ;in phosphate
‘buffered saline: Adjuvants enhance e |mmnogen| city .of an antigen but
‘are not necessari Iy Figntifl b@trﬁtais thﬁrlnﬂttemsws@ﬂ ingreasing sodinmsdaexychelatey

dopot ot f oct CF SO SRhYIERFRG EVBEes thdaf 8 wHEPUAA T ool rdlTT ¢

of the inmne m&dthﬂksAdj uvants rnay also attract cells of the imune

systemto an antlgenn%e&)% nd stipulate such cells,to elicit inmune
responses. 1 nmunost i ﬂl@sye@ﬂ@ednﬂwmfmgrm sedinm,deexychiolate many)

I Meri nsi o ach oAl drhyoh BEERG HPESE R RobR) of WeilAIEH) n riRpRw out

conmponent s of mma(trememhksr attenuat ed bacteria used as vaccines. Extrinsic
adj uvants are i nmmuno are t plcall aqn-covalently |inked to
antigens and are forgg'.?j Sd’ﬁ{sirag%éwcgerpﬁg f‘cfe)é%riﬁ W@QEG’I%’&‘%IQN n
A' um num hydr Oﬁsv%tﬂiﬁ?erﬂéﬁlﬁdnwag SE@&&? WA br ééé"ﬁgy 8f Ysodium

r:referred to as. alum are routinely use as a vant nan and
vet er i nar ylyvacdeoxycholete; ef fi cacy of alumin i ncr easi ng anti body responses

2 HasAg vace: ne has. bddb APSUAIRSIErivP R, 8 S1ionkr And TerBl it i 11 o

adj uvants can provoke figl § Wiustratas el iIRRRRBTESUrVE foFfrb8LsLaried tabumR orde
saponi ns conpl exed to nenbrane protein antigens (i.nmune-stinulating -

conpl exes), pl hecRraliestMiesmslationh mineral oil, kiiled nycobacteria in

el - EéS?Sf@%E?a e 4G oK ERUE o PR RSy R o,

lipid A azd | L forfmlaﬂdn ciently 7 ,~1, ~~ 2 |J r -27.induce hunoral
i mmune response (HI R) ej | - medi at ed rmunl t ) -inmmunogen are
preferably emulsified ﬁﬁ a j {liyaicates @ﬁrptﬁ‘é‘l@ﬁ'%s"‘m’et fier iseybsansno

especial ly for I?éct ubdtigd: | on may be conveniently provided as i qU| d
preparatlons e.g.; |soton|c aqueous s sol utions, suspensions, enulsions or-

vi scous conpositions WfigclB nilysttated uhieirtbition acmvbe&jret’abﬂ-l bedmse\ofrthesi nce
delivery-to th ve tract is preferred, conpositions of the invention
-may be in a” @63‘5%%%‘ 'Ils tabl ets, capsules) caplets and the '
like, . inchuding "sol igg. D' RSttt A mﬁtbﬂtana&ﬁvé'fes?mt&a&%eoormc?w have

a liquid::filling, peg.; gel atln covered
o formulatton

" Fig. 10 |llustrates the inhibition curve for ‘wheat bran of the
OraljectTM formulation; ' | .
Flg 1" |Ilustrates the inhibition curve for spray-dned ovalbumin of
30 the OraljectTM formulation '




io mhereby the gelatin is dissolved in the stonach andl ot small intestine
for delivery to the gut and/or digestive system The conposition oft ¢4 2004
invention may al so contain pharmaceutically acceptable flavoring, and/ or

col oring agents for rendering hem nore appeal i ng; The viscous conppsitions
may be in the formof is gels; 'lotions; ointments; creams and the |ike
,and will typically contain a sufficient!?7amount of ‘a thickening agent so
that the viscosity: . is fromabout 2500 to 6500 cps, although nore viscous
conposi tions, even up to 10,000 cps may be enpl oyed. Viscous conpositions
have a viscosity preferably of 250.0 to 5000 cps, since above that range
‘they becone nore dif Figul2 illustratesdberinhibition cum@pmthmgredasntSr@fnge

't he conposi ti .C roagh.solid or gelatin forms that are then: easily
. admi ni stered tg aﬁ&ﬁf’ﬁg‘a\mﬁ O for oral i ngestion: Liquid preparations -
‘are normally easier fy, p’f@ﬁl&fs%raté@th@@t@d@nﬂ cOhE bf R GH theopiaemiat ofons,

and solid conpositions:-,Additionally, liquid 2s conpositions are sonewhat
nmor e conveni enginbow trout; - anglt er, especi al | y to aninal s, Chl | dren;

: partlcularly smal | r y swal | ow ng -
apill, t abl et capsE'.L%dlfﬂyﬁtgé}gﬁgﬁggﬁécﬁl&%wgm%ﬁ @%’%éons Vi scous
corrp03| tions, on the other hand can: be forrrul ated within the appropriate
vi scosity range_to.provi de IBnr ont ‘wWith 30 nucosa, such as
the Iining ofDERAlkEEieRlE ] RO 5 ~L213pa. 29 . Suitable
nont oxi ¢ phar ITB.CEUtI || : o ;
carriers, .will be agg rﬁ[ern?‘glfi ﬂ%’%@s‘@ gﬁé{eketgsthe %Bﬂ'"ﬁigﬁtSﬁb Iolpf)miér}é C%tl'.lqtl cal
and -especi al prpteing! arat Wmuesharommdsagel folrow; 1Ehe on*sentidwpmmcﬂgs the

f tabl Vifil t.h t f t
e Pt btanpet soraton MiraudhP B add ‘TR BPRAthC Rlardvad
conposi ti on '%O?Qa%%lift?rdﬁhétpﬁéteﬁ%gge&ﬁlc%' a4 b@ﬁlpa?etﬁttﬁﬁ?étsdmk ﬁhdﬁért or

anot her 1iqui a solid form ar g., whether th
, conposi t i on fosmiutatioasf Dhenimverdioniisusetul. poth in Irmmmand N&tgmaéy nybrﬁpat time

gerss Shor referlh ank Hedtdt, A8 (i herdi® aa, PO 4. pBPSRcSH SRS, & 2T,
in addition ttbrﬁ'he’ pelideptifie” MmImpBassRt prefeiry: harid | paptiidiserdss welthass pH

adj usters (e.g., a base such as NaOH), enulsifi ers or dispersing agents,
buf f ert nglfagem‘ypepﬁ@ﬂ%‘é'ﬂb@tlwpﬂ.f\ett| ng agents, jelling agents, -(e.g:,

~ et hyl.cel | ul ose), col t m@é{t esent.
The conpositions can -ﬁ{e 'S0 ?ﬂh% érﬁj GB%\Sgﬁ'ng ﬁgcﬁg 'ﬂ" san@l\%@trlr@flagé
pressure as blLgeftl #od ddasinistaring Ibmldglc'a’lllye odwlemdailsscachmecaggntsﬂot BBy

conposition of this-invention be acco l i shed usin adi hloride, or
ot her phar rrac@l]tf\"%@ﬁ“?hﬁscté'ﬁ?sdga \éeﬁg@ﬁf@“ g‘ HF'?%@ %@P%*&B‘P&IV o
sodi um tart " 2hBmais zpﬂn‘ﬁ“%%s 0! syterdlt '“5” pérﬂ@:lﬂﬁ?' adoanta eaas Cfor

sol utes. Sodi um ride is preferred parti-cu fers

cont ai ni ngoe sodeliveringn shysﬁolﬂgnsallyy hislogically mrpdﬁmicallw acbye bﬁgeﬁiﬁ rwhiched at

M rrert of BN ofRefTed o AR [ erkedbl B8 %@%&%C@ﬁ%ﬁf@%m
avai | abl e and ghgofiftered Befbre R Actid ager@trbséhéﬁté ﬁ@]i;@t idriechenthwargdnt s

include, -for exanple; xanthan.-gum carfboxynethy | ul ose; hydroxypropyl
cel | ul ose, -camiuichethe aclive agent Me‘-he'dﬁd!VQWettQmiiQ&jtl@bI&Ehb% seleanedy Wtﬂwe

use on aount ey, of TR aia” i Whudr b, % aliusigies, Pedgen, &8 °

conposi ti gas abfptuindsldnd eompasikions WM@Qr&dn@ﬁnmohmréhmemlth Duailyof
such thlckenlng agents.
admmlstenng active agents, especially those wh:ch are not ordinarlly orally

deliverable.
The present invention is particularly useful for the administration
- of polypeptides, including proteins, such as; butno’trli‘mited to, therapeutical
‘30 agents, nutritional products, mucobolysaccha'ridres; ipids, carbohydrates,
-steroids,. hormones, growth hormene' (GH), growth hotmone releasing




1 Jhl. 2EJQ4. . A pharmaceutically acceptabl e preservative nay be enpl oyed

. .to increase the siieif life of ‘the conposition. .genzyl alcohol nay1bgiii 2064
sui-tabl e, although. a variety of preservatives including;, for exanple, ° :

par abens, thinmerosal; chlorobutanol, or benzal konium chloride may al so be s
enpl oyed. A suitable concentration of t+h&-preservative will be from0.02f

-to 2% based on the total. weight although there may- be -appreciable _

vari ati on dependi ng upon the agent selected. Those skilled in the: art wll

recogni ze that the coagﬁnents of "the .conposition : -nust be selected to be

-cheni cal 1y . i heimone (GHRI), epithwlial grawthdastor, vascalarendatbelia! growth and|

present no proplem t.q i in chemcal .and pharmaceutical . .
principles,:. O&@ﬁ%&iﬁ@%@@%ﬁ(ﬁ?éé@}idﬁnﬁe %Wﬁb&a@gvﬂ _ 'Eﬁ%!e{nﬁg?mard
tests or by siimmrferons SEMESF shdmiing-IREOhrotnet, wedHsogRBRfacB ritfuretapics F om
this disclosure. The i mno;&% caliy effective conpoSitions of this.

i nventi on. ar e @61Q8y epgiretrapgmitier meuramodulpterdi enzymeolantibiody, | peptideal | y

accepted proc 4 ; t he, cted nents. may s npl :
m xed in a bl e 2@?%5%?%@@%;%&@4& %ﬁ ?@?ﬁ‘%@d%‘"%"%oﬁ‘iﬁﬂ?f“ﬁé’é -
m xture whi ch inhibitiriten fastord) hedradtopeidtice fachs GRMicRIHder! | Brodapy \dritkosi ty
by. the addition_of water or thickeni n% agent and possibly a buffer to B
control pH or plaEnalen agentantidparasi !smnund.-arttmﬂﬂregnal a@gest.anugleiche pH

byt sennt ques. Sel Padrfler. plasiPOR LoRar ) mRuRHaRd BRoRd o0 abfiits =
carts taking:i ntell diffeventiatirtg facton dlodd coagalationt faetdrd dmnfunoghsbul, . artid
condition of the .part, cul , patient or animal, and ahe conposition form

used for 2Y¥7adAiIPELRIGRIGAUCL NRQate) seleaiye magkara)or Dsvicies agentadedfs or;

ki1 ed arti sarcippind aBtiiiicudtii "autnt (RLineRiRE, SR Ahitande dient,
speci fic | gA amidieotides; ame thedlikkesdand: stamtuiallp nsimilgt risiogciive @guivatents

i mmune 30 resp nse’sf'can al so be induced, with 1gG and I gA antibodies in the
serum. and | gGN&FRPY gA antibody-secreting cells.in the spl een. The

ci roul atory (or = nJaeofdrde! withoRy B Eind B the pfESERMFEERAC! t o

by oral (peroral; intragastric) admnistration o ant 1 gens dl ong
with CT ar# colinese aisl providéd arcamposition ofogeoral hadministeation rahd datebiinalhe

Accor i ngl y, 1 2sRu Y & MBI RRPuRHL o S theraRerls RRPEPBEEI Dt FLDE f or

stimul ating: corpmmlatbeOTlt WiHBANSIHfitAReh! pRSduts CHbEHtN ABreR0 diith
responses and can require |ess ,anti'gen than other inmmunization routes. ...
Most sol ubl e ofeoxyeholgie ianst sappning iiyentatiorte provide ansutisientiglly. incressed| | y
by the peroral 1a,. . )0 IE / are degraded by.io ~=digestive
enzynes and hé?/%gcff ladl %@r%ﬁ%&%ﬁ%ﬁﬂ%@ﬁﬂ@mﬁﬁhﬁ%I’Ee%t!&ee% &n is
CT, which 26 ahgstl FhereorssesitionTalsocERApristsc P! i iﬁ@ t, Reck Ut

- gangl i oside binding, property of this bir;\d‘i ng%ubﬁ?ﬁ, 'g,gé?h??cenabl es it
to be takenaph@dlimited ¥p sadiumgarbepate and salsium caibonates @and st least one

e oyen? (T HMERR ko i SRR e BB 2 AT
doses; CT greattmpesitienciss preferablyesolid t yo.0és ofchdie Seasip!te manipulate in
| s 'fonnuiating_ oral-.compositiqn forms. Neutralization of pH is intended to
25 mean -increasirl_g -th'e'pH into the digestive tract to acid-base equilibrium
_compatible with most -of known active biological products in nature or
synthesized. The digestive tract's pH may be, but not limited fo, between
about 5 and 9; and preferably between about 6.5 and 7.5.
| It is to be understood that the above list of drugs is for-illustration
30 purposes-only and Is not provided as an-all inclusive list of all the 'drugs
| which’ may be b'e_'neﬁcially formulated or reformulated using the oral delivery




antigens co-adnministered with it: In one enmbodi ment; and in accordahci w2
the present .invention, there is provided a process for treating a disease.
‘ordi sorder of a zo host by delivery of a therapeutic agent to the host
after oral adm.nistration. In another enbodi nent, cancer cells that may , be
treated in =accordance with the present invention include nalignant unors.
Mal i gnant (including primary and netast8ic) tumors which may be treated
i nclude, but are not limted to, those occurring in the adrenal gl ands;
bl adder, bone; 25 breast; cervix; endocrine glands (including thyroid
gland, the pituitary gland, and the pancreas) ; colon; rectum heart; .
hemat opoi et i compositions.. afi dhey ;presensr ;inventipn. mGtbee; physiolngicalyackve brain;
eye; oral cavity. arynx:. larynx; ovaries. .prostate:..ski L ncl udi ng

. el anom): t botovBES A ran Bl Alcarifited n RpcSirabBRiudi & O B ey e
that the scoppeptiohhandllgae Biologicaly-agtivé .lsicla?'lwghggrg, .bguléh lrrtab_eq:rbteméqe

treatnment of any particular tunor. - , L -3 .is to be
under stood; GPREMES, tansitenzZymese ofeptiieshe cptepholamings e n@ndirhistamings.t o be

| " Bocor cincEngjaeoen oAnE T ik, POh ' Mk, SAFREfes” ol el ybBEAT Mgy 2OCTL1:
the agent whiiblogicatapisbdefigéd | whirhedn ngny Phetridohallyg, oromettisaliyuaisefig t he

cancer cells upon delivery of such agent is a negative sel ectable narker;

.i.e. a mateCPRIPOE detvedsntipiat @ obiciPginak SPHIEBt IANdRe LR SYBInetic
Jinteraction, B anhiRRIAR TSy VAL SOk HESLL AN S 1 QW cancer
t unor cel | s%g%%ﬁﬁés’laairc%!)n ”}"sﬁ?ée‘ﬁq @%%?ﬁ)\%g%%ﬁé%ilﬂ]\%&@% eH(%tnﬁg\%ﬁmﬁar ker,
an interacti ¢povingeriuman,adwi-syrthetic)d drd thHurmomespl"enzymeliaar Heazyme@he

“ipteraction agent jnteracts . with the negative selectiv arker in order f.o
event B eHsEmLR Befted 5 mAah Frubibin’ o conkgelsekflel BradbicBl: e
mar kers whi clay (PaT i Wish HEEHE 2808 hibRhihRE@t t irS -
t hymi di ne ki %é@gy’cg%%%%}giﬁ%é&ﬂgaﬁﬁﬂggnng%’%(g{S?ﬁ? eé aﬂg?%ttr?ﬁgaeg%héirs
adni ni st-er ed medicallyaruseful: edbmpositioast kndwini to tthose eskillad -ior theesart,ofort he

2 i st er ed XM -IoRHi i PEFREP dyorpragin, SHER 25" RyrRRBBb AT ei g

pref er abl y. algst bd thatipb@ited Rrtedompsuitictlofthe prebertdnvéntian.t o a patient.
Il be nore readl,lk{,und‘erstood,by referr to the
I¢

The present invention wll ) g i I:lc?
f ol | owi ngSexanpl es ‘whheh ameunsi \fri therapeptic y ofypeptidae Wiy Mary owidelyner

0 By e SRRy A Sy SO DI e G nd sl o0t

reconbi nant heiimdicatiomtobé treatst:; the individualgpatientednid: theyliley Sthenarourhe
past 2 decadatlshi & dApERaHCAlp EREE ebynte 10at 1; 80 HOHRY Heah Bl o
segnent. The 5E6iHer a hrafcitie- 8ffed! to B datermined in “ddcordditee with well-

_ 20 established medical practice. B ‘

-, o R An'ofher.embodiment‘of the present invention is the use of enteric
coatings, which are évailabie for tablets=‘and.z;capsuies. ‘Enteric coatings will
remain intactin the stomach but will tapi.dly.dissolve once they arrive at the

. small intestine, tl'iereafter_ releasing the drug-at sites downstream in the

25 _ intestine (é.g.; the ileum and colon). Enteric coatings are well kriown in the

art. ‘Alternatively, a. controlled release oral delivery vesse! designed to

release a drug after a predetermined period of time, and thus after the

~ vessel has paséed into the ileum or colon, can be.used to deliver the

| formulation. of the present invention.. Such wvessels .include the

30 CHRONSETTMdeIivery device (ALZA Corporation, Palo Alto, Calif.) and the
| Pulsincap™.delivery device (R.P. Scherer Co.). - - '




. livestock neat production. The fastest growing |ivestock sector over the

percentage rate of 10.9 since 1984, conpared with 3.1 for terresti hlJUL 2004

sanme period was -chi cken neat production with an APR of 5.3, followed by pig
nmeat 3.4, nmutton and |lanb 1.4) and beef and veal 0.9. Aquaculture's s
contribution toward total world food fisRQ-andings has increased nore than
two fold since 1984 from11.5% to 25.6% by weight in 1995. Projected
"increased demand for seafood products, coupled with decreased fisheries
.landings fromw | d-stocks has) and will continue to contribute'to the '
growt h ~of ‘'t he aquacuilhgr sompasitionymayo furtherricompyisesupnuion-pait forming | i ke

associ at ed w (ReRBfERIHe M8 TR omelr BrRaC D B RO RPR.
of the cost ofabwut Penits! aBbALYCH| Thei iBndditiopwirifirdayeht Rfadded Raincresse
contain a high .percentage of costly fish proté€ln and sal nonids require a

rel ativel y Tartie flipaphiligity «fi the -dissolved rhysiolegizally aetivghagent, or grug grshi ng

consuners. Stndfigshl JRBERSS: 35 Hefebas -hBcbfoRy” Bicpie Su¥lames i on
efficiency by figophilicity teay BRsol piavidedboimeesrotédtioptiof thandrugafPbineénzymatist ment
while maxim zing .the yield of high quality protein. In the past

econoni cal |y Zgackyatiemas mush-efshe neptide segsadation thabaceurs #e o doesss@ct i on

have.orer ged (VBPURRLAREEhRonmelEbE hE dulnte il e RApraRaNaRi.,
and body corpdsndpaimioriinty meadents dnclode ssodidiedéduridsulfordtes sodiumouauryl

conmpounds to successfully alter the growth perf.ormance of domestic animals
. and of f er 195" syifata.iand sqdiumdeenzeaioduct i on costs, “has pronpt ed N

I nvestigations. into t HSE . LRal ML, - Aadm: 0l a n of -
. growt h hornone.: (Gﬂ? gggl%@cﬁ@@%ﬂ“@%ﬁgﬁg @(%ére(itgs !%Uzib?t@ﬂoﬁdg@e%’%ence
that this hor roomepesitions nayeptionallg comprisenfromtabuyit 645t abogtr 8Hi aseddon

reduci ng fat Qegosi tioninfish. Both 30 native, and,reconbi nant piscine' GH
has been appl itB8 PlAls¥umg of the compasiton ofan intes i'BBWﬁ?j@ ne

i nj ected into Akt Sakomnids. SWE Al i 34, |
" derived-from %érﬁrﬁoltﬂaﬁé&ang a'&saaﬁd'ﬂésdﬁxgcgﬁgée?ﬁp?#éés f’%c e tgf f“-ei%t ive
_in alterirg grabsonptiomeff thedtherapeutid dgevt rddress dheomudssal Atissusissin dhéon of
bovirne ~H (bGH), ta sal rnoni ds | eads, ta Wo .t o ree-fqld ingrease’
T outh « ot ahtesingh ciuiss Sed diey diafo, e RiShstisam of dhe, SIS Also
reducti-on iri-{ad;BOSParispOHE erfRapeR itk | Syt f | VIR ithe olskint
(subadul t) fish; and at IOW?\Na_'t glr-ﬁg?e egqrt%lt ?P?éé@gv\hﬁenqgréomlnﬁh T atg is_rl
depressed, .-, Garaposifiphs ase iselectad om essepiahorivelatile oiie ardtbm tnanstoxic,

D amsporto. vo HHRTuRaf, bt Ble' orRh e B, Hchbario BEREFEL ST REHS
fol | owing 7 alegtdrs therebfit Eesential drsvolatileVoils iwitiem rhaptbed emplyyedi i that er ed

hor seradi sh peroxidase is transported to the circulatjon withinr h; It is .
reported the t¢QRBPRiioRrarsselesied from savheanaeibipbayell digcoell. sl pilnghe

rai nbow trout iy j ' LOpaof the hornone into the lumen is of =~
the digestive é@géc'?%%g?né'ﬁﬁaér@ﬁ%ﬁ%ﬁﬁg denonstrated that reconbi nant sal non
growth hormone (rsGH) Indmotliertembodinnenitiof the ppeddrit danritione te edmpopitionma

rsGH concentrations: This,  sa results show t hat; weekl ént r,aga tric

admi ni strati onMgy £Rudan addittonal jggents s n@?eﬂ@?f\f?m@ﬁggﬂ Ftioxigants ¢ j sh

| h ol L Bt T ‘ . 'l
R O oot Bkenltieshldds oo faitacsin, APard md g

or mance in
- several tel eosand iprbpypesiess of by-hyeioxy-enzoic @eitl (parabens). Repregastative and:

i ntestinal digestion so.that it remns,intact and, bjol.ogicall tive.
i e hae oty Sadden ibdhbe Murulad Byarory Brisde: bEbRyed aRdren ifiens
pr ot ect. bi-oact hMli j OWhiy 2sBor ~ \tAHO e RS w he
aci dic e-nvi'ron?g@{f%q‘?bggééﬁgétt%rna\gﬁi:a’astgla gRtes %ﬁdrg & BPd‘py) gatrte,
- ' hydroquinone, propenyl methyl guaethol and alkyl thiopropionates, or water
30 soluble agents such as alkanolamines, alcohols, and propylene glycol. The

most preferred antioXidant is. Tenox™ GT1 (1:1 Vitamin -E-soybean oil),



or rectal intubation of fish are .effective nethods to deliver: bio ctLy 2004
. proteins past the stomach; however, they are not féasible for co LW
'appllcatlon Attenpts have been made to co- adm ni ster bioactive proteins
along with detergents and antacids to reduce the acidic environment in the
30 stomach. Wile these studies have denonstrated reduced protein :
degradation, the treatnments used nay af2ket the upt ake of ot her |nportant
~~J h L 2Q0 -34 dietary factors.:Another option is the use, of
pH sensitive polyners whi ch encapsulate and protect the- peptides from
aci.di c degradation in the stomach and pernltrelease once_ i-n the smal
intestine. |prasent i agengeniration ofhetweae ahout% tefabroné2§ﬁfebesﬂd emihent i on

. that s ,com%@%ééamgmﬁégfm nes, antibodies etc) are delivered orally -

past the ato ani rral s (including. humans) in order to

bypass gastric digesti Qpalt Qalisb?ptﬁdri %ﬂ)fre@ﬂﬁl@ihﬁh! q'iln‘l‘rént BH sl ¢arpnds or
| ar ge , Intestlne(s To date) . | ar ge proportion of. ahis. work: has

centered ‘on -enh ptang: 1&9@a‘purwhen &lra gelw@re@tqg@trw w@h demca‘@laie

ol 2t gns and, X0 8! Hhefir, e BkmochRcar, Ao "o M BieRenle’
fashi on, or mWntbre mleemgfedienﬂsyaeouggbleaﬂedm% fcafter Wmcb theHsmall
tenperature etc.) to trigger t elivery qf the encapsul ated matiarlal

Conpl ex * pol yABOU uséaf PR Bt Rededo hressr ropierials: gre Jpiegniogather untl

sonet i mes- di f certain
pol yner's thaf‘ag‘r&gbhgé%ﬁgﬂ?bﬁ eﬁfdé/ﬁlltk Tg@?esilyﬂg'?ﬁ&%m fr?(?agul atory
_approval of. carhdaeqarsysmbrrﬂodabletsgthatwad thembleycqatenl:mth aléuitﬁhlerﬂem many.

b | | | |
Doy act 07 Rt Al Ahint oSS orRRF oo BECERBRR O LB e i
oral deli Veribrﬁfedaop'g%?étm 0P tﬁépﬁkéj%nﬁ' ébaté@'ﬁltﬁf%fheenﬁﬁ) coﬁ\pouﬁée@l‘ ng a

bi oactive ".conpound of interest alon ‘a cocktail of .antinutritional

factors to tplaseddniors cenippliestrelenspede gliveer éemmutmstthercrélﬂal\@&)ﬁ&‘ets t hat

Lo o STHEDSbICRARRIRR, SHEUERE 8 b 0 endlP 3R, SRty 1,

enhance int eﬁbﬁmﬁmgwﬂaﬁaﬁgedbrm the af orenenti oned corrpound to achl eve a
“desired bi ol ogi cal effect. ~lia~ ~~a4 varied in Materi aI s: and Met hods

Bypass. CdTkt ai | For Dl ane cﬁmbﬂ@'m%ﬂnﬁ?ﬂ the. sresent dRentiof,dhe €@RRPSIHIPN; S

shown : i'n Tah Unprocessed oi I seed and. pul se ingredi ents Swere

obt ai ned from caF ‘suppl i ers and s nechani cally dehulied: . _Fish . neal ,
Tice bran, br eV\ers yeast, sodi um car bonate cal ci um car bonat e and EDTA were
all feed grade a urchased from I ocal | i ers. Sodi um deoxychol ate and
crude egg al bum ﬁ yrchased from S? emcal Co. (St -Lc_)ui s. M.
The diet was nix ﬁﬁ ﬁ?ﬂ"cat ed and grou J%l ng a Ilmm:nmesh; 'o Table 1

Bypass cé@kt ai | f%?drumra RN&Qy al bumi n1SePleans: (dehul I ed) Kr dney beans

. -Calcium carbonate . 10-20%
) ~ EDTA 1-10% -
i ~ - Soybéans CB10%
. Fababeans - - 5-10% .
25 Rice huul o 5-10%
' - - ‘Deoxycholate - -~ - 1-5% -
.- Fisholl S 510%
Brewers yeast ) - 1-5%
30

_ One embodiment-of the invention.is to provide a.method for
.. delivering hormones and pharmaceutrcals to .an animal or. human host.

. Among the agrrcultural productton field the productron of different species

of fishes. is |mportant|y pointing out. The control of  the reproductron

.35 _physiology isof particular importance.. The first rnd;catron of the invention




- nontr eat ment

Faba beans Sodi um carbonate Cal ci um carbonate Fi-sh oil Rr.ce bran EDTA
. Brewers'veast IS 20 -35 150 100 100 100 100 100 100 100 4-40' . ; ntls Jéige 2004
Material s and Met hods section Fish and Feeding A series of experlnents '
usi ng two sal noni d speci es was undertaken (Experinent 1: rainbow trout;
Experi ment 2bnok trout). These speci es-é@re chosen as they represent both
~well studied .experinmental nodels as well as economically inportant ,
~cultured species. For Experiment 1; rainbow rout (n=20; initial weight = 52
grans) were %)ocked 0 6-60 liter cylindro-conic tanks in a closed mater

recircul atio H‘lﬂéhﬁﬂeﬁg‘ pepeduction hby sfesdingobicativee matetiaignwaswat er

RSN 5@‘? By Bhudies viiich 9%‘3%%8&#9%%%%% Wfarief: 52
grans) were Thaskdibtary refiacéifient besupplehihtasch with Pﬁ@: epafatpyRed vat er
rec'ircul at:lvg éstemtwo weeks prior to the start o he ex erlrrent Wat er

“enperat ure een; pbsereed utait ingicer rmupdiakbx peloratian ; in |t<.h|e viitterlingbj ect ed -

ot or qual 1 £ 4R EHEREEE HeBPRHRar G4 Mture AR o BEmAEE. °

concentrat i oms thealmchdwagdlmusFaﬁguﬂﬁeé@détﬁﬁ FeSQHRE" I fdvuia%ﬁ arar gy Feed
MIls Ltd. Frﬁgﬁtlcton NB) during the accl i mat.i on period and during the

erypg: in; BFOEﬂpE\tWéhbm Ovedidaysaini thes swerdtejl oXiphopborus

{nel uded o ??’é%’?"?'fﬂf"%t T RO8 st Ao incRB EHRPBROs B D s, ¢ e
Georychol ot o/ ko bubass. catkss "“’“"“9”*fﬁi‘“‘é’?ﬂ%’hﬁ'?"%@’;ﬁfﬁé‘“ﬁl R cat e
fj (r__} g)?{gﬁgfzgjiﬁiﬁga&p@a?}édofg é‘f%rﬁl giaftis: dndueed @vuiation andllocrﬂysgd )
Expe?/l ment s ?ﬁgﬂrgﬁgﬁﬁ Wﬁ@%}a@ﬁ%n%&ng?ft 63%(? gg%é;ﬁ%%s t?s\gx}}ﬁ 8%@’3‘?’?8}"58 on a

weekly basi selevatibnsvin eplammarwﬂnen@mhdbt Tp@tt @Gtﬂ)r tedtostersrie BREO17d-0
- feeding the. Béﬁass cockt ai |l containing | om ng 20-feeding feed was

Wi t hhel d for Xyrdrpregnanndrene, P«anht moyiqmanhke!yumdamne-tfasedt W ce

~daily to nea nts, .no treat ment as.omated
nortalities %@Ighé@&l}]g eg?e BE%@&ggt%?(ﬁ%f 8&% l%ﬂrﬁpa gﬁ?@% . the
bST or the bgadiesimaskipationo(.e; ajmémbﬁed-lpr ook trout. Fish fed bST in the
bypass cocktail had n~cant | nproved growth rates versus controls. In

Experiment 1, treate ot o E?é@ﬁ iphementiin asing pituitary pseparatiane and: he
fastest g , Pﬁﬂﬁﬂytﬂmﬁéd%c?ﬁ%o‘?\\égr ltM& SbREAr LRI Bt Qich ;Sljép%aﬂojnsand 2) -

I n Experi men

C will offer any major benefi t wnth respect to the control of reproduction in

| cultured spemes using the oral route unless formulated in a composition of

20. ~the- present inventlon A comparatlvely recent innovation ln the control of

" ‘maturation has been the appl:catlon of gonadotropm-releasmg hormone. )

“““Many of the analogue forms of GnRH are 50-100 tlmes more effective at |

inducing ovulation than the natural forms, and m_clude those Wthh

incorporate D amino acids and have terminal residues substituted with

25 ethylamide. These manipulations have the effect of .énhan_cing the
resistance of the molecule to proteolysis. GnhRHs stimulate the natural

release of GtH; exhibit wide species pofency, are relatively easy to

manufacture and therefore,-a_[é economical. In addition, the peptides are

N - st'at_)le' over a wide range of teniperaturé,- and express non-'vfary_ing potency.

30 Importantly, the peptides jareastablé for an indeﬁni'te.pe'riodjprdvided they

- are stored - in sterile c’oriditions- at temperatires below -20°C. ~ As such




so bST-treated groups showed i nproved growth rates versus control sy 1 hibigz004
those fed the bypass cocktail containing 5 g/kg deoxychol ate shovved t he

? "z'h 20~fo _g7_ highest growth rates with a 90%increase in growh rates
~over contraols,(Fig. ', EXAWPLE Il s Growt h enhancenent of rai nbow trout
(Oncor hynchus nykiss) . Intraperitoneal injection of reconbinant bovine
grow h- hornone. Me hod io0 Intraperltor?éal (1 P) administration dose per fish
weekly was 20 wg bST/ g live body weight for 6 weeks. Results is Fig. 4
illustrates that reconbinant bST injected IP signicantly induces increased
body wei ght. aal n_in rainbow trout. EXAVPLE |11 Assessnent .of: proteol ytic
enzyme i nhi Gn Hvﬁsszmmoedenexcellersedamdmtedmoleetﬂasrﬁm usez ymethepasalocol Mat e

3o AR SRUBI ofOAir? T R B
f or spect r oph\aderne! Ba$ a%@ﬁﬂméﬂrsﬁélgmat ldi@téryldéwé f GnRHAS, with or nM

7. Spect rophot onet er 8) Vor t exer 9. M.cr opl ates reader Trom Bi Bi or ad10
‘Tri s- HOl - predthaut dopamine agonigt is lelﬂdG@tﬁﬂa%laemﬁtM&FeWﬂtmﬂlﬂﬂ)mt i.on

and cuodendia slagheBF MaluBloh Il it St ShnelRhl et BMBog L ' ©

Tri s- HCl 't Cafibthol@ nfihjection, 5 ikplawtation), I adtary- Ladftinistestion r offersiethe wei ghed

and sacrificed, -.2. _Dissection was- performed to renpve the proxinal
“smal | i ht esadvantagesof o heing risessreeat t el higei advansee « e TeROIUEHIVRer o

homogeni Se%lh&f@ﬂow&ﬁs Baﬁ'ﬂlla‘?@ Gseul Fort Spbivd: wﬁ't:hcgﬁaI r\fulrlégﬁblat t016000xg

for 30 mn
“handiing andlor are too small for safe injection (| e., ornamental species).”

) 107 In addltlon chromc treatment wrth GnRHAs .provides means to induce
' maturation precocreusly, which ‘is - oonsrdered advantageous dunng roe
: productlon or for use with sex reversed broodstock. - ‘

.- Similar to the control of reproduction, studies usmg p:tu;tarles as

- feed. suppiements also provide .an early. lndlcatlon of ‘the possibility of

15 manlpulatlng growth in teleosts: us‘ing oral dellvery technlques Thus, it has

been observed: that the feedmg of- grupples ‘Lebistes reticulatus, with

- -anterior pltmtary powder resulted in sxgmf cantly -enhanced - growth

B performance .when ‘compared against controls.:. Also, a 50% increase in

~+  length ‘was observed: for :swordtails . fed exclusrvely on- dried -anterior

. 20 pituitary from bifth, while other- expenments observed a" doubllng in welght

). . and tripling:-in: length “of lake -trout’ fed: anterior: -prtultary;..t\mce: weekly.
Treatment of cultured teleosts with :growth shormone. (GH'l ‘ahd related

-'::peptldes offers a number-of potential advantages and several studies have

confirmed that .orallydelivered - GH: not only -enters- the- bloodstream, but

25 accelerates. growth rate in fish. Supplies’ of recombinant GH are presently

. stable and product:on could be. increased- many-fold- with -increased

*-demand. - "Moreover; such recombtnant protems ‘when: produced at the

~ industrial level, are:cost efficient and easily: mcorporated into. commercial

diets: : Whlle the “structural - integrity’ -of -the .GH: ‘molecule:. may: be of

30 -“importance as.a precursor to post-translatlonal modified forms, methods.of

enhancing the molecules: structural integrity.or. potency may: prov:de benefit




5. Keep the supernatant. Aliquot and store themat-20 C for further use. is
- 6. Perform Commassi e assay to neasure the anpunt of protein present 1| r}gthgggg,
enzynme extract. Conmassie. blue stain protocol 1. Weigh 160 ng of BSAin |0
m .of 5D m Tris-HC pH=7,5. 2. Preparepz standard curve of BSA (0 ug/nm to

1600 ~g/m). 20 3. Add 4 -~I in each weFkK*of either BSA, eiitract enzyme and
~dilute (1:1) extract enzynme in-a 96 well pIate ~4. Add 200 ul of

Commassie blue. 5. .Read at 655 nmw th the m cropl ate reader from Biorad.

Enzymati c pr tocol r| msnt rforned i i cate.. BLANK:

1. To 500 ~I' Bf" Cli) QFﬁf?F’FEmﬁég %Hﬁw pﬁ&?c@t'%'l 9{] QEﬂt& “promaiidsoo |

Aid 500wl ol IR 08 BLElbbae "%a ﬁ%@@ g Bioiad ol igRes,°S -
| ncubate 15. g'rerateltstaﬁlllty under iGavenal ﬂegmdatngOOOXg for 5 min and read aY280

nm. TEST: 1. To 500 of, 20 s-hi CL+10 rnN1, ~-aC 5 sqlution. s
2. Add 20 W enzyne 25(9 meth Cb“@ pEﬁse@awq?ﬁgﬁés/;? BIOVIR # i s- HCl

00 e et ol RS S
- Centrifuge ati'laiM@lgmfcﬁmrradvantageemdtrmt igeduces ilabombostst ds tieme-r act i on.
pourder 2. VERYRG2 8CHRRSss thed paBBlIKes, far ?&3&%’-88 AriGAtan st goptfest | o o
e eiee o oS RO ONGE PE RIRY 5 Joqls, oot Beatnesh |
at room t erfeatarar e*. 5. Keep ' the supernat ant : It V\A.|| :be -t he .i nhi bitor
- extract f(? ' the enzy%ter Cpr n%fpta?cgetentEtPr{%t 014 sp%rcﬂ{cqgr%ln’:runity at mucosal
:surfaces-_rs secretory IgA .(S-lgA) which is physiologically and functionally
separate from the-:oompOnent's -of the circulatory -imhtune-_system. S-lgA
'antibody- responses may-be-induced locally by the :application of suitable
. immunogens to a"p_articular ‘mucosal - site. The bulk of. mucosal S-IgA
15 responses, however, are the results: of. immunity generated via the common
“mucosal immune system (CMIS) in-which rmmunogens are taken up by
- specialized Iympho—eplthellal structures; collectively referred to as mucosa-
' -as_soorated - lymphoid - tissues- - (MALT). The - best - immunologic
~lymphoepithelial g_'structures -are- the gut-associated lymphotd tissues
200 (GALT), "such ‘as intestinal - Peyers vpatches, Other - structurally and
L qunctlonally srmllar Iymphmd follicles .occur at: other mucosal ‘surfaces,
g «mcluding those -of the respiratory tract.
_ Accordmg to the present mventron a‘host.can be unmun:zed by
- oral ‘edm;nlstratlon of bacterial protéin immunogens, preferably mixed with
25 -an adjuvant, :such as :cholera toxin (CT). Of course, -as-an-adjuvant, the
- amourit of cholera toxin used is non-toxic to the host. . R
- The ability of a vaccine to protec’:t against microbial colonization,
. ..as provided herein,'means-that the active component may protect against
-disease not only in the immunized host but by ellmrnatmg carnage among
30 immunized individuals, the- pathogen and hence any drsease it causes may
be ehmmated from. the populatlon asa whole '




zo. The exper| ments are perforred in duplicate BLANK: 1. To 500 wi o,f ﬁg a%
Tris-HCI+10 nmM CaCi 2 pH=7,5 olution. 2: ,Add 500 Wl of TCA 20% (di st d & é
“wat er) solution. 3. Add variabl e vol unes of inhibitor.extract or 50 mMV
Tris-HCt pH=7,5 zs solution. 4. Add 10 W of enzyne extract. 5. Add 500 w
of casein 0,5% (50 mM Tris-HCl:pH=9) solution. 6. Incubate 15 nmin at 4C
(ice). Centrifuge at 12000Xg for 5 mi-+2%nd read at 280 nm 30 CONTROL:: 1.
To 500 W of 50 mM Tris-HCI +10 mM CaCi 2 pH=7,5 sol ution. "~ S~ c~ G~ - 40
2. Add variabl es volunmes of 50 nM Tris-HCl pH=7,5 solution: 3. Add 10 w

' enzyme extract. 4: Incubate 60 min-at room-tenperature. 5. Add 500 pl of
casei n 0; 5% (50 nv @ralsaghinigtration soayitalsa. peevent sepsistresultingoframn at r oom

bt ! CarlpistaBfn o B Reb el 96 VacoB i, RS dRR BRI BT
L To 500 whicesbiB0aivhiEation B seRsI\feBig et S0l ution. -0 2. Add

vari abl es volunmes of inhibitor extrac 3. Add10 ~I enzyme extract. 4.
| ncubate 80 min at F@romxam%r Fspfels 3 - preferredoapiigest f@espéteumposwl{ 50 MM

Sop vg PoRBRRbLly Seoc BRI elbu T R D SRR
(ice). 8 (ntirei éwentitof 1\aama><ts fircorporsted dnsteinedyf- réferfiden therBeard
S described DNA sequences for the PspA gene from 8. pneumonlae Rx1 the
productton of a truncated form of PspA by genetlc engzneering and the
) demonstration that such truncated form. of PspA confers protectlon in mice
{\) 10 to challenge with live pneumccoccn : o
| ' - From sequerices. of the PspA -gene, it has been shown that
-PspA proteins are variable in size (roughiy 70 kDa).‘The,-Q#termin'al 37% of
the molecule is largely composed of the-20=an1ino acid: ‘repeats which form
~ a binding site that permrts PspA to aftach to the phosphochollne resrdues of
15 the pneumococcat lipoteichoic acids. The centrat regron of- PspA is: nch in
- prolines .and is suspected to be the portron of the molecule that passes
through the. cell wall. The: sequence of the N-terminal 80% of the molecule
is ‘largely- beta-helical and contains- the region ‘of PspA that can elicit
: antib‘odies'that are protective egainet- -.sepsis-.:'Althcugh PspA's are almost
20 always at-least slightly different from one another, there is 'enough cross-
o 7 reactivity between them that antlbodres or-an :mmunclogrcal response to .
- one PspA detect or is effectrve with respect to. PspAs on aII pneumococcl
Moreover, |mmumzatron with one PspA can esther protect agamst death or
delay death with vrrtually all-dlfferent challenge. stralns Acoordlngly,
25 mixture of a small number. of PspA‘s could prov:de effective .immunity
| against most pneumococcr '
The smmunoprotectrve truncated PspAs described "in WO
92/14488 may be used in the present lnven_t;on as the PspA fragments
- descrlbed above for oral administration. - o | ,
30~ - - . Different vector systems for in vitro and in vivo expression of
" recombinant proteins are known; e.g., bacterial systems such as E. coli;




20 Fi gs. 5-12 denonstrate the effects of individual ' protease i nhi bi t or

- conponents of the OraljectTM cocktail on in vitro proteolytic inhibitign; 2004
"as well as'the overall inhibition of the OraljectTM cocktail. These data

.are presented as the degree of proteolytic enzyne inhibition versus

i ncreasing |evel of inhibitor inclusi on26rhe data’' . reveal that the

i ndi vi dual conponents zs (|yophylized oval bum n, red kidney beans,

soybeans, faba beans, EDTA) wheat bran, . spray-dried ovalbumn, Figs 5 -

12 respectively) of the OraljeetTM cocktail affect to differing degrees the

i nhi bi tion o%’%)rr"@'i‘? S é‘x’w’_ﬁté‘%- viises; Pexvingg ((vasiiae avitdXover al |
cocktail is eirigCé gV sk I A=To! PAVANY 'Sé].ﬁ e, QN0 0l L on.
Finally, using t'heb(_:u'rv'ey SO g%f%@éﬁiﬁnmg'%@mﬂégu , Fg&'dﬁg‘m&%’f
maxi mal i nhi iGndi tbe like; and, these systemns mayW@ usEfor protucirg rectimilsihant of

i nhi bi tor preyiding -50% of. the imal, inhibition were extrapolated: -
EXAMPLE |V s%’?{f’t\/‘r\@“agg%yﬂ’ﬁﬁﬂ quﬂg G!:Rﬂfi fication of horseradi sh peroxi dase
i'n the bl'god of rai NAMEREHERIGE | Maylbedf | gt §Re ( onfs ' &d. from
VWR) io 2. Mcroplate r e.ad@rg'f'r.%m_Bl-hgr gg‘?”%ﬁ%&ﬁc?ogﬁ%t rh%%@sgub%é of
1,5. m 4. cedministerediwithean@djuant, combonii used asNBOOHA! tet 50%. pdioentr adi 'sh
.per oxi dase t d (S Js. 7. Apt-lL-Horseradi sh peroxidase,fromggat |1gG
(1N 8. 0, 1#@'&#8%'&? g%\"é&?%&?nagehﬁi%, @a@ﬂﬁ_‘f ef‘%mya@;sl Mnhance “the
phosphat e- ci_irmeiundgenfityubk ean LAntidd> Baf*BRE AglHbdeedifeimAtin 11:
PBS 1X pH=7, 4 buf fdgr.- 20tlp_12. Hy:drogen_.pero%eﬁ%%%bfégéﬁﬁah%m@apﬁghg 14.

i ncubat or  at'theraselyes pAdjuvantsamay ast by eetaiRing thenantigen lotcallyarear) thisksiteo Coat

G ure 1008 SfinisyrtonSOPEEE  lerbl sieEs TRbliatie ek SRt o )
each wel | of rele@fe -of96ntigdn o ReNscof the immune-system. Adjuvants may also
 attract cells of the immune system to an antigen depot and stimulate such
- cells fo elicit immune responses. | o . |
| ‘ I'mmqnos'timu'latdry :agénts orr'adjuvénté—-ha\ie; been used for
15 many :years to improve the host immune response to, for example,
_f va.c;:ine“s. lntri_ns-ic a‘djuvantfs,?such as lipopolysaccharides, normally ‘are the
. components of the killed or attenuated bacteria used as vaccines. Extrinsic
. adjuvants are -immuhomo_du_lators which are typically. non-covalently linked
- to antigens "ah_d are formulated to enhance the host immune response.
20 .Aluminum‘_hyc_iroxide and 'a_Iuminum’ phosphates (coilectivelly commonly
~ wreferred to as alum) are  routinely used' as adjuvants in human and Yy
o 'veterinary‘ yaccines_.‘ The efficacy of alum in increasing :antibody responses
to diphth’eria and tetanus toxoids is well established and, more recently, a -
' HBS—Ag vaccine has. been adju#anted_with alum. _
25 ~ - Awide:range of extrinsic adjuvants can provoke potent immune
' responses to antigens. Tﬁese_ inCIude,saponins.:domplexed to membrane
protein antigens ’(immune‘_étimulating complexes), pluronic polymers with
| mineral oil, killed mycobacteria in mineral 6il’."Freund's complete adjuvant, -
bacterial products, such as :mui'émyl : dipeptide = (MDP) and
30 - lipopolysaccharide (LPS), as well as lipid A, and liposomes. To efficiently




2; Wap coated pl ate in saranTM wap to seal and incubate overnight. ait ﬂ 2&94
at 37C. "7 1.~~L .C~?P -42 3. Rinse coated plate -3 tines \7& '

or.2 hours.

PBS 1 X pH=7, 4. Each tine,

sink and r
dry. and st

Incubate 3
sanpl e. con
curve plas

Tween. 20 b
trout 1:10
of 0,5 1t0
citrate-ph

. Wit 300m

inse 3 nore times with distilled water. 4. The plates wer

flick the phosphate- buffered saline into the

e shaken

ored at 4C until use. s Blogk, residual binding capacity ofplate
1. Fill each well with 200 Wl of -PBS IX¥BSA 1%*0, 5% Tween 20 buffer.

O mnutes at roomtenperature. 3. Add 100 w of the

2.

taining HRP dilute 1:10 in sonme wells. 4. Add 100 p) of standard

and mcubaﬁgd'l_{g?t aﬁ"og%ﬂg{f%"\{%l'el%oﬁ%@ (é”?l Q@C#F};J@QS &Bﬁﬁ@ﬂ@@ n5\0/\//£ w

Efgm the plasma of the
qwﬁ%"%ﬁé 1X dﬂ'gfétébﬂ? éﬁﬁlﬁ@@%&npaggbggt ain a final concent
8 ng/ nl : Gompositionsafdhg laventiandeemmally folr- GraBaojnnmlﬁcatmm

B eSoraniol vipvioRd Aeuld loBREAtchL S L, Ebiont SR TG

r ai nbow
ration

atlon

3. Read sat <pltigHs, ‘@ufsbeﬁéiéné/‘ ér'hQ@I@Hseof ORE6ls E:bﬁlﬁo@iﬂéhédk'—hich magwe s An

ELI SA was

devel oped or. horser adi sh peroxidase (HRP), permtting it

S use as

a tracer fduffared e apeleriedspiidHowevesisinns defivenato the dlﬂﬁsﬂll% tregt ison. This.

Aot s pdRo oL s BRiib FoBE A PR B of Blfs. 5"

linear por tiabletsincdpsufes) Gaphdts Ghddhe liRe; inchuidivg. tsolid” pr@alraﬁoﬂwwlhtdtl ow HRP
upt ake, - a fish: neal -based control matrix, .and the OaijectT~" gockt

ont ai ni ng MeAime-ret %F@Prmcﬁbaﬂﬁrac@q‘@cﬁ“m& Bl-n@eAtID icaverathidWfood

-met hod has
with | oner

¢ sanpl eslot a

k\ﬁﬂel%tbgstfuleﬁgélﬁﬁn fig Eﬁ%oft/éﬁ' lﬂ"‘l.’ltggst@l‘i‘ﬁbﬂ #étcg@‘ SRR iftdstihd Y5t

| asna
" delivery to the gut andlor dlgestlve system

~The .cornpqsmon of the. m\rentlo_n Vmay also contain

. pharmaceutically acceptable flavoring-and/or coloring agents for rendering

15

20

25

:'t_hen'i_ more appeeling.a The vlsgous compositionsi may 'be_ in the form of

- gels, lotions; -ointments, creams-and. the like and. will typically contain a

sufficient amount of a thickening agent so that the viscosity is from about
2500 to 6500 cps, although more viscous compositions, even up to 10,000

ai l

rated in

‘cps may be employed. Viscous éorxipositicns ha‘ve a Vi‘scosity;_pr,eferably of -

1 2500 to 5000-cps, since above that range’ they become more difficult to

administer. . However, above, that. range, the ‘compositions can approach

solid or gelatin forms that are.then: easzly admmlstered as a- swallowed pill "
.- for oral mgestron | . _

quuld preparations are normatly easner to- prepare than gels and
other viscous composntlons and solid compesmons Addltaonally, liquid
compositions are somewhat more convenient to administer, especlally to
animals, children, partlcularly smiall children; and others: who may. have

 diffi iculty swaliowmg a pill, tablet capsule or the fike, .or in ‘multi-dose

30

sutuatlons Vlscous composmons on the other hand can be formulated
within the appropriate wscosnty range to provide Ionger contact penods W|th

. mucosa such as the. lm:ng of the stomach or lntestme




~delivered HRP.in the Oralject TM fornul ation vvas' .sign~cantly hi ghdI.J agq .
. that of the fish meal control.. Furthernore, the circul atjng concentratt @?
of HRP were detected for a peri.od of 6h followi ng adm nistration. \Wil'e the
.invention has been described in connection wiith s specific enbodi ments
thereof; it will be understood that it-@8-capable of further nodifications
and this application is intended to.cover any variations, uses, or
adaptations . of the invention followi ng, in general, the principles of the
i nvention and includi n? such departures fromthe present disclosure. -as

come within known or iigblerdiantowie cphamagettically rcopptable carriens.candhe

 her of nbef of < PSEeCIRN Hiter Saffibre SFRR eBbaflrto SBGRL edt B bbciin ot f‘
claims: " npharmaceuticd! and4dspddilly! Sraflon ;i}@arélspha}ma’éeﬁﬂeﬂoféirﬁkgané.or oral

adm nistratign to a human or an-aninmal for intestinal delivery of a

~ physi ol ogi ca bylqusly, e ghelee, of shitableeatiers: wilidepans: or theyexaot natunecafst one

orevent denalts et ey BERAE Rofi, ol Mol WesBoe MG 4" BHEHEN08s: one
i nhi bi t or of coinpesitioneiseftz haeforinliee iat acsaMiBh; 8 SugRsisicn) #fgeaird

physi ol ogi cal -Ig actjve agent, said inhibitor being at |'east one 1 nhibitor

sel ect ed féoﬁn rglighig | §Fi Ag selidhgrsaaei farm, | o5ueds, __Vdilﬁtbe_'éthr pul se
hrentinal <ERTPoPIEAS, RLBe MRt EbIGHETE Y. J4GRY. Ll BB GRe

composi t i oneleaseforador liguid-flled formyher ei wsai d-neutrali zi ng-agent is at
Concentration bet vvee\% }%'_t 0 60% w w, said:nhibitor is at concentration -
between 1%t o 60% vl WOUHRMSs SUsPEpEiONS ARdr B8ls: npormAllyr costalh @ omedatt r at | an)
bet ween 0. 1. | - WAt RS ' s e =Y whi ch *
further 'corrp%/ii)r{sc’g'g5 g%gr%%vi @%fSF{ng?@Hg%‘?W&QQd@%&E@“@ﬁ g%%"?’b%ht e . roup
consi S][i ng ofmoue Eapé:m!tﬁle_rghgm;hem' btshsu;:ht as tikbadjusmrg .5 a base such as .

mucopol ysacchar{.des; |ini ds,. carbohydrates, -sterqids, hornmones, grow
~ hornone’ ( G_DRIaGQI%MWW5EIJﬁ{§,Qr£$Qeg§%ggag@}t Eﬂﬁf@@zﬁa@,&'%i RTESLIVAUIVES.ont h
factor, vascy et | EatinAr ar _errﬁgﬁ,@ﬁf j c nerve
growt h fact o_r.,eRE:ny_ %ﬁeﬂﬁ', j?h?%r?%rﬂf'ng,g'qqht er _refr'fts‘fﬁs%%c@,'°rﬁ‘§%"§z‘?ﬁ i ke
pr oduct , theuflavaring agentscmay, alsodie presspt.cThe compositions taa ierisotenic,
neur onodul at pf, e o ant i tide rotei c.fragnent, yaccine,
adj uvant , an’?é‘hfti %’g&q wgﬁpﬂﬁ%gtqrﬁﬁs‘ﬁg QﬁqﬁPBF ﬁ“ﬁaa?mbﬁtﬂa-
- heomat opol et i C f act O'FﬂheamSiréaaiééﬁjniﬁfyoléﬂﬁe’ c@r@bbs&iaﬁ | GFEAR! iRl ntise
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anti-parasitic.conpound, anti-mcrobia ~~ ~n~4 -asagent, nuCeic .
aci'd fragmenbe RcESmRished usigorsodiumi ohlaside, st iothen rphasmaseutically

imunog: obur Bocoblapleadds Hichihel SekRise, BoBB e b BRAS, hifyiene,,

' sui ci de20 agglycol voxtercinorganid orastganiengolat) i SodigenEhloHas v girbieted
anti-cancer a e&t, a |'fg roduction, drugs, and histam ne H2-receptor

. ant agoni st %a 'ﬂ#@f@oﬁﬁgy&@mprﬁ@nmgagwﬁmﬁnaai m 1. ‘wherein said © )

neutralizing agent i Sy, i Gl e Lize acidl G, datidn'
" sard an el i gest S the SUfcSleEHts sy DS haghaings 3 ik SRS ||
acti ve agent lavel uaing aiphamhadeutically aecepﬁablﬁfthidkeﬁmg?émnmwd:ﬁlum In
claim1l1, whetein_.said,neutrali zi'n%i"@gaen is selected tromthe, group

consi sting ofS Baifered bgcause, if;ig ke L geeRomically avallablessnd 18 eastoum

citrate, »80dj iEH. TOPRE LB il | W, e i te,
- nmagnesi ur2n§sa}vt6§ Wrrgg?\%@Pﬁ%bgg?%oﬁgﬁk%ﬁlrfryaggée%ﬁﬁne{@h|f "f%%%rgwgﬁg%hg%?ﬁm

hydr oxi de, nysSatbexymetybcel|ulose tysiroxyprepyiccelbicse, tdarsomer rarehtiiee,  and
conmbi nat i onsy{ hereof _The composi.tion .as clainmed in claim5b, Werein
sad nout r ar Mg ngn8 preferred GohRaRERaR &1 48 hichieRet aml Aadend e tre
concent [ at i oBgefit $ef¥ioted, AHE ithortaihoir 18! 166 BROAROANE U bV O Of
10% to ZO-o ww of the conposition. 7. The conposition as clained in claim
9, wher ei n”sHhe selastes wiscosity.i Missaua roompositions aremormally rprepareddfrgmadat i on -

of said physi ' J _ wdigestive enzynes in said aninal -
di gesti vg&sy%ﬂé'ﬁg?ﬁg’k’éﬁﬁ%@ﬁ%ﬁ@%ﬂi@héﬁ%’égﬁ‘ﬂspﬂ%@& ogically active agent to
said animal intestine. 8 The conposition as clainmed in claiml, wherein
sai d inhibitor of digestive enzynes is selected fromthe group consisting

of anti-protease, egg al bum n, plant-derived inhibitors fromoil seed,
soybean, ki dney bean. ‘ :




e.i:JL. ~~~If -46faba bean, rice bran, wheat bran, ethyl enedi am ne

tetraacetate, alpha-lantitrypsin, albumn, ovaibumn, and prot eose-n@s\;up %ﬁgé
. The conposition as clainmed in claims8, wherei n said inhibitor conprises a

| east one- of pepsi'n I nhibitor and enteropeptldase inhibitors. |Q The

corrp05|t|on as claimed (n claim8, wherein said inhibitor is al bunin at a

concentration between 10%to 20% w w.~ 28 The . conposition as clainmed 'in

claim 1, wherein said uptake increasing agent ' is selected fromthe group
consisting of bile salt, Saponin, deoxychol ate, sodlun1sallcylate sodi um
l auryi sulphate ol eic aC|d |.inol ei c aci d, manool ei n; | edthin,

| ysol eci t hi n) pol yo&Maima&ﬁat@ailvnae@ept@@seﬁresgtvatwe may be employed

oct yl phenoxyp I I ‘

ldodecyl az?éyg{cﬁgﬁegﬁﬂgﬁﬁfo i @'ﬁgﬁ’éphc%np:% ?éﬁ@i%ﬂggﬁg "E)asy tron as
cl ai med i'n suitable, 1 &lthodrgh eanvaﬁetsi ‘ot p&eservmwestsmcmmntfon se)@mptef,chol ate
at a concentra I on waeen 9 %to 5% 13: The corrp05|t|on as cl al med in

clai m 1) fuwﬁ gngd wﬁﬁ'gcalorp@atévotmé‘ﬁaaaalmaﬁm chlggde mahalsedeect ed
fromthe. graﬂgpgragﬁ{a%%fag deg c%é%a%ﬁ%ﬁﬁb%eéé%ﬁ@&%ﬁbgn {&hﬁf@é%ﬁt' VS

adi oxi dant ] racer, sweetener, surt unioul d
agent, fIavlnuEP/mgaasgdnon ﬂmaltotabamghyealthbughrthw magpsbe -appreciableot | ,

veget abl e Aani | ubpi cant “and conbi nati ons t her eof .
| 4. The corer?é'?&‘(t @?"@I"&. *W%geoﬂtn“@bé‘%er ein said physiologically
-active agent when dphésersiafed mﬁ@ﬂt%ﬂ%o@ﬁrzéﬁhﬂ%e'@@éﬂé?ﬁs obtrbsor bed

by-said intestine for systemc del |ver¥) -47 | 5: The
onposi t i orceBpesiiemenush bel seiacted vioebei nhemiaallphyertolvugl a'aspgctatq ive

\ph§2f o 57 B itgher ThibofiBies 8 78 bitRiorh 3 Sl Se i hehEAl ot
claim 3, vwmdslphamedemwlmnmplegl loy ﬁt@bléﬂ@s mnbewmn?eéweé@cby n said

human or ani nal i ntestine %/SI ol ogi cal effect on the content of the
i ntesti ne. neferen@eé@matrddasféyrc siferleiexperimants (nathisrelvingsundieani mal

a bird) m%erlrﬁéshat?ﬁﬁ?@ﬁﬁo s | iééﬁ%ﬁrel B. The conposition as ¢laimed in

claim 3 VWher'el y.dctive.agent capabl e of ‘i nducing an-

i mmune ‘response in thednmummgicalmﬂ@dtnvegmnnaisnﬂmmsHhus imi/enﬁamaae
. di seases. 19. A ne hdfortretln an .jn %lnal mcroblal ‘infectipon in a

human oF an rﬁﬁf"’ iBHING nEhe s dgredien QHQW"?QJ Je8Ef9 Wm%?ﬁep unt of a
conposi t i Onp:%%&ﬁfys”?of' Bxﬁh?!é%&eléét]pd J&m%ﬁ%&@g@% Eg@?ﬁ%&ed n 4o

physi ol ogi cal | y active a IS an anfirm-cr Lz
cl ai ned in alblemndary, orvmemstamrd devicedoaprodute ca i conceatratedamixitirdy

yeasts, vl r HOBL ey X becturien 4B, B el BancentiHliop il iscpall bedis |

PepMst r ept 0g@difibn oEWa@é:O@pmkenﬁfg:a benandb sﬁubigda Hilifer- & EGRAS igH BF
Listeria, Erysipelothrix, Proplonibacterium Eubacterium Corynobacterium

, k%(r:ggla ?%QE an @ddﬁpnalssmlutmrmtmwwglty IBenarplly thespHNoay dei friomebesihel | us,
brevorel | o, 388Tom e oirbhionb 2k Bhis EPEd H, Bhédug BHE BRAREGHbGes
Capnocyt ophagl knGwipid thuset skilledlie thée Qhé@lcal%@%fbrﬁarﬁ@&s@kiﬁg)fm@-

. consideration such factors as the age, sex, weight,-and condition ‘of the

particular patient or animal, and the - composition form "used for

25 administration - (e.g., -solid vs. liquid). -Dosages for "humans or other

-mammals can be determinedWithoUt undue expeﬁmentatidn by the skilled
“artisan.:

" When CT is used as an adjuvant for oral immunizations, specifi ic
JlgA - antlbodles are induced: in secretlons Strong . circulatory immune

30 responses can also be induced, with IgG and lgA antlbodles in the serum,
‘and IgG and IgA antibody-secreting cells in the spleen. The circulatory (or




-1 ~Ll~ ~n~ -4821.Thé nmet hod as cl ai rfed in claim19, wherein said

« ‘ant.im crobl al agent is selected fromthe group consisting of antihi thﬁE, 2004 |

bacteriocins, lantibiotics, prablotics, antifungics, antinycotics,

anti parasitics, am noglycosides) -vanco @ ri farrpl n, linconycin,

‘chl or.anpheni coI and the fluoroquinol, mé micillin beta-lact ans, _ ‘

amoxi cillin, arrplcillin, azlociilin, carbentC|IJ|n mezloclilin, nafcillin,
- oxaciilin, plperaCiIIin ticcarcillin, ceftazidine, ceft|ZOX|ne '
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macr ol i des, gy ﬁﬁ&ﬂﬁh&hfgnil:&fﬂn%}'ﬁﬁ@?h&a!&@m&vﬂﬁﬁ%'r&co ammuﬁ orand

di ndanycin antibiotic iver

physi ol ogi caevgnastrongendhan, tthose hu'rmmedr bgtn thaeni addmmstaatdam&ifhsﬂmlar
n or nl_mal a conposition as

d t t 1 d h
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~hunmen or & ;zf atithi G886 MRtbSRR aramé“fai”ﬁrhﬂ@nﬁg dg{al rfon , mucpsal

'phyS| ol ogi cal ective anount of a conposiilion as al m 3.
24. ' Use of arequmsestasnweﬂsasjemuiehiiry lntnbmlymesbdnseéaaﬁdocamrred;mre less

adm ni stratign,.of hysi ol.ogi cal Ly act]ve agent to a human or an ani mal

. for intesti népti%nﬁ'\'é?éﬁ’ ﬂ'l%\éz % NIOHE®posi ti on accor di ng toclaiml to

- 18 in the nmanufactur -
18 1 e RO actur i sudsuhorbrdieBin, anlgans a8 PRPT ITMUBORENS e A

S. - especially by the perora! route, probably because they are degraded by

e 6 . BACES ALLA (A A & B Ao -
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a]ca]cAa]cAa]ca]c cMalcal ca
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Jeacaleal ggﬁ@%@ﬂ%&%@%&%ﬁ?ﬁ%@gk%Lfc?ﬂegaén%aégs@eda] cal ca

\L/}]@NH% oi:ce Ytsrt?d IZIW?INI] :]nﬁiw@ﬁd] ae;ﬂ @}é]l@?/}r?@}d@iﬁld?ﬁ}l@diéi ag ootd »
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caV] ca] ca] ca c

h6LNX] 1cl py+B~ytr§ljée L é?é I§ é‘tf ?&)é‘fés‘}?}égﬁ?gﬁ i f%%ﬁg%%or er ca] cajc

. a} ca} ca} @&} c@%@hb}{ de] Yery o a theéapeuttc agen}) tE? the host after oral admlmstratlon _
a] ca] ca] ca] caV] ca] cal,ca

Ul c*a] ca] ca] ¢a] ca] ca]igI %ﬁ%@g %@F‘&‘ﬁﬂ?ﬁc&% %M} EE]VCQFCH%@FCH] cajca) |}

ca] ca] ca] cal.zeberiapekodih 698 Yrademt kfrention mclude malignant tumors. Malignant

. —JOT29<’>ysn| cAYTmhc”] ca] ca] cal] ca] ca] cal] ¢

U c”a] ca] c* al(balusiing srisagry-grchjreeips lch}wnprsawmqrba]ayapeatreatpdainpluae
but are not limited to, those occurring in the adrenal glands bladder, bone;
25 breast; cervix; endocnne glands (including thyrold gland, the pituitary gland,
and the pancreas) colon; rectum; heart; hematopoietic tissue;. kidney;
liver; lung; muscle; nervous system; brain; eye; oral cavity; pharynx; Iarynx;
_-ovaries; prostate; skin _(i'nciuding melanoma); testicles; thymus, and uterus.
~ 1t is to be understood, h.owe'ver._- that the scope of the preéent invention is
30 nottobe limited to the treatment of any particular tumor.
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mteract|on agent is admm:stered to the animal or human.host. The
-interaction- agent interacts with the negative selective marker in order to
_prevent inhibit, or destroy the growth of the cancer: Negatlve selectlve
‘markers which . ‘may - be employed for example but are not !lmlted fo,
15 thymldme klnase, and cytosme deamlnase o -
' The mteractlon agent is admlnistered in an amOunt effective to
inhibit, prevent or destroy the growth of the cancer.cells. For example the
- interaction agent may be admmlstered in an amount from about 5 mg to
| ‘about 15 mglkg of body welght preferably about 10 mglkg. dependmg on
20 overall toxncrty to a patient. R
) B  The present rnventlon wnll be : more -, readlly understoed by
E referring to the following examples - whlch .are:. given -to . |l|ustrate the

invention rather than to limit its scope.

25 . EXAMPLEI
Growth enhancement of rambow trout (Oncorhynchus mykrss) and

Brook Trout (Salvelinus fontmalrs) Feeding of reconibinant bovine
- growth hormone usmg a novel delivery system o

50... The aquacu!ture Jindustry = worldwide has undergone rapid
expansron during the past 2 decades and currently represents the fastest
growrng agricultural segment ‘The. sector - has grown at.an annua!
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(13? i&%og;éoc(ya)& § )pr%éﬂ@%m gto %’/ﬁfﬁb mmsmf&tl(e mfﬁivtﬂf/l\mlmmmd gmrodncllon is
attributed to feeding. Ratlons contain a hlgh percentage of costly fish
| protem and salmomds require a relatively long feeding penod to reach
15 'market welght In fast growmg fish, excessnve fat deposmon is a concem to
~both producers and consumers, - - :
The goal of the food animal lndustry is to optlrmze production
eﬂ' cnenCy by mlmmlzmg the .input of feed, labour,: and capital investment
- while maximizing the yleld of high qualrty protem In the past, economically
20 'rlmportant parameters have been altered by genetic selection or nutntlonal _
' -modifi cahon ‘More recently. a vanety of approaches have emerged )
- "~“involving ‘endocrine system “‘manipulation to 1nﬂuence growth’ and body
composition of domest_lc animals. The ability of exogenous_ compounds to
: successfully alter the growth performance of domestic -anima'ls and offer
25 potential savings in production costs, has prompted investigations into the
“use of these agents in fish, o o
‘The admmlstratlon of growth hormone (GH) ‘derived from
various _sources has prowded evidence that this hormone plays a key role
in stimulatihg somatic- gr’owth and reducing-fat deposition in fi sh. Both
36 “native and recombinant plscme ‘GH-has : been applled to several fish
' species, and are equnpotents when mjected into intact salmonids. As well,
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ek Ol\/lktdreﬁééf‘iﬁwr&iét&‘&ah) incARHE¥ in. appetits-and feed efficiency and
. =18 reductlon in. adipose tissue. ‘Exogenous- GH ‘is: also effective 'in- oider
. ‘-(subadult) fish, .and at fow" water- temperatures when growth rate is
‘depressed R el : S
- Qral application of GH.is a- practlcal method it has provided
- histochemical ‘and blologlcal evrdence for: a& mechamsm which transports
L) . 10 -intact - protems rnto the circulation - of teleost fishfollowing oral
-admrnrstratron It-is - now ‘shiown - that - orally admmlstered horseradlsh
-peroxldase is transported to the crrculatlon wrthrn 1h
Itis reported the transfer of bGH into' the. crrculatory system of
- 'ryearlzng rambow frout. followmg mtroductlon of the hormone mto the fumen:
15 of the dlgestlve tract Szmllarty, it is: demonstrated that recombmant salmon
| growth hormone (rsGH) admmrstered orally. srgmﬂcantly elevated- plasma
" rsGH. concentrations. This same: results show that weekly mtragastrlc
' admrmstratlon of rsGH resuited in a'50%: lncrease in welght galn and f sh -
length compared to control ﬂsh :
20 - - The above research: supports that orally admlnrstered GH from
"~ various sources: may- influence- growth: performance m several teleost fish
3 rspecles by bemg protected to eliminate: gastno and: mtestmal drgestlon SO
that it remains’ intact and’ biologically active. Thls has grven rise toseveral
- attempts to develop systems -that will .protect bloact_lve proteins {growth
25 . hormones, antigens, etc.) from the acidic-environment of the 'stOmaoh‘. Oral
~ ~or rectal intubation of fish-are effective metfiods to deliver bioactive proteins
past the stomach, however, they are not feasible for commercial
application. Attempts have been made to co-administer bioactive proteins -
along with detergents and antacids to reduce the acidic environment in the
30 stomach. Whie these studies have demonstrated reduced protein
degradation, the treatments used may affect the uptake of other important
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- ?H 10% A+ &' @bemﬁc%%lologrcal determinants (e.g. pH, temperature etc.) to trigger the
| - delivery of the encapsulated material. |
Complex polymer used in other forms-of delrvery systems is
15 sometrmes -diffi cult to characterize. As well, the . -utilization -of certain
| -polymers that are not Generally Regarded as Safe (GRAS) makes
-regulatory approval of these: systems a Iong -and - risky - process.
Furthermore many polymer systems . are- relatively costly makrng large-
| scale utilization mpractrcai AT I S
20 The current .experiment hlghhghts a new strategy to permit oral
- __:-delrvery of a broactrve peptlde (in this case- bST) By: feedmg a bioactive - )
-*".compouad of: lnterest along with a’ cocktail of . antmutntlonal factors to
. temporarily suppress drgestrve enzyme. function and products that augment
intestinal absorptzen (referred to as the 'bypass cocktarl) ‘we: have shown
25  that-we can effectlvely bypass the enzymatic - process, -and. enhance

intestinal uptake of .the aforementroned compound to achieve a desired
- broiogrcal effect
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R Bypass Cocktail Formulation -
The formulatron of the bypass cocktail is shown in Table 1. Unprocessed
. oilseed and - pulse mgredrents were obtaired. from local “suppliers and
5. ,-mecha'nic';ally-dehulled' Fish .meal, rice 'bran, brewers - yeast,. - sodium
- carbonate, calcium carbonate and EDTA were all feed: grade and
| purchased from tocal suppliers. Sodium: deoxycholate and crude egg
album_rn.were purchased from_Sigma Chemical Co. (St Louis.MO). The diet
‘was mixed as indicated and ground using.a 1mm mesh, - . |

\) s #}

“Table 1

Bypass cocktarl formulatron '
__grednent - -Inc!usion Rate (g&(g)
Fishmeal . 1150 R
‘Eggalbumin 100
- Soybeans (dehulled) 100
Kidney beans ~|100 -
Fababeans 100
Sadium carbonate - (100
Calcium carbonate 100
‘Fishoil ~ - 1100.
Ricebran - . . |50
A , EDTA : - |50
) . Brewers yeast 45
L Sodium deoxycholate. - [4-40"

‘Concentration varied in experiments see Materials and Methods secnon
15

'Fish and Feeding .
- A series of experlments using two salmomd specres was
. undertaken (Expenment 1: rainbow trout; Experiment 2: brook trout). These
species were chosen as they represent both well studied experimental

20 models as well as economically important cultured species. _

For Experiment 1, rainbow trout (n=20; initial we-i_ght_' =52 grams)
- were stocked into 6-60 liter cylindro-conic tanks in a’ elo'sed -water
recirculation systermn 2 weeks prior to the sfart of the .experiment. Water
temperature was held at 15°C and photoperiod was set at 12hL:12hD
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cycle. In Experiment 2, brook trout (n= 400; iinitial weight 38 grams) were
. stocked into 8-800 liter cylindroconic tanks in a closed \@Jater ‘reci'r'\c':ulation
- system two weeks prior to the start of the ‘experiment Water temper’ature
~ was 11°C for the duration of the expenment fish were subjected to natural
5 'photopenod (epprox 14hL 10hD). During both experiments: water quality -
(ammonia, nitrite) was momtored weekly and oxygen concentratlons
measured daily. Fish were fed a commercial feed (Corey Feed Mills Ltd.
Fredencton ‘NB) during the acchmataen penod and during the non-
treatment periods. _ ‘ _
10 Experimental Mampuletions I " )
in Expertment 1, recomblnant bovine somatotropm (rbST :
: Monsanto Co. st Louis. MO) was. mcluded to provide fish with 20 pg/g fish. . -
- Three dupllcate groups were- fed varying levels of prowde either 0 (control),
4 or 40 g sodium deoxychelatelkg bypass cocktall In the second
15 experiment, 4 duplicate trea_tment groups received _feod supplemented with
0, 1, 5 or 10 mg deoxycholate /kg bypass cocktait with 20 ug rbST/g fish.
' 'In both Experiments 1 and 2, fish welght and feed consumption
* were monitored on a weekly basis. Fish were weighed and then fasted for
36 hours pnor to feeding the bypass cocktail contalnmg bST. Followmg
20 feeding feed was withheld for an additional 12 hours. From this point, fish B
were. fed twnce dally to near sat;ation T )i

S .In both experiments, no treatment-associated mortalities were

25 hoted-su'ggesting no adverse health effects of .the bST or the bypass .
cocktail on rainbow and brook trout. Fish fed bST in the bypass cocktail
had slgnrf icantly :mproved growth rates versus controls. in Experiment 1,
-treated fish averaged a 25% i mcrease in growth rates; the fastest growing
tanks grew over 40% larger than controls (Figs. 1 and 2). In Experiment 2,
30 bST-treated groups showed lmproved growth rates versus controls, though
' -th_ose fed the bypass cocktail containing 5 a/kg deoxycholate showed the
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highest growth rates with é 90% i-nbreaSé ih-g'rpwth‘fr'a_\tes qﬁer controls (Fig.

EXAMPLE I

Growth enhancement of rainbow trout (Oncorhynchus
mykiss) . Intraperitoneal injection of recombinant:bovine growth
“hormone. - |

Method ) , 7
' ,Intraperitoheal (lP)-—administra’;ion‘-dose per.fish weekly was 20
ug bST/g live body weight for 6 weeks. |

Resg' Its

'Fig. 4. illustrates that recombinant bST injéc_téd _';iP significantly induces

incré_ased body weight gain in rainbow trout,

EXAMPLE il |

Assessment of prdtéol'ytic enzyme ihhibit_ors
' present in feed ingredients .

Extract Enzymes protocol
Materials |
. Centrifuge Sorvall mode!
. Bench-top blender |
. Dissecting material (scissors)
. Centrifuge bottle |

. Microcentrifuge tubes 1,5 ml
. Spectrophotometer

1
2
3
4
5. Disposable cuvettes for spactrophotometer "
) _
7
8. Vortexer

9

9. Microplates reader from Biorad

10.50 mM Tris-HCI pH=7,5

L 24k
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11.Commassie 'blue'_staining solution
12.BSA (1 mg\ml) standard solution

. 13.TCA 20%

w15

20

25

30

14.Rainbow trouts pancreatlc and duodenal tissues
7;15 0 5% casem in 50 mM Tns—HCI pH=9

16.50 mM Tns-HCI+CaCI2 10 mM pH-'? 5
Enzyme extract

~.-1. Rainbow trout were weighed and sacrificed,

-_-;-a._2.-_-D|ssect|on was performed to remove the. proximal small intestine from -
10 ‘ '

the fish. : S o -
3.'After weighing, the tissues were homogenised in 50 mM Tris-HCl
ph=7,5 (1:10 wiv).’ '

- 4. Centrifuge at 16000Xg for 30 min at 4°C. _
5. Keepthe supernatant Aliquot and store them at -—20 C for further use.
8. Perform Commassie assay to measure the amotint of protein present in

the enzyme extract.

- Commassie blue stain protocol

1. Weigh 160 mg of BSA in 10-ml of 50 ml Tris-HCI pH=7,5.

2. Prepare a standard curve of BSA (0 uglml to 1600 pglml)
3. Add 4 pl in each well of either BSA, extract enzyme and dllute (1: 1)

‘extract enzyme in a 96 well plate. o ; J

4. Add 200 pl of Commassie blue.
5. Read at 655 nm with the microplate reader from Blorad

Enzymatic protocol:

- The experiments are performed in duplicate.

BLANK: | I
1. To 500 pl of 50 mM Tris-HCH10 mM CaCl, pH=7,5 solution.

2. Add 500 ul of TCA 20% (distilled water) solution.

3. Add 20 pl of enzyme extract ,
4. Add 500 yl of casein 0,5% (50 mM Tris-HCI pH=0} solution.
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S, Incubate 16 min at 4°C (ice). Centnfuge at 12000Xg for 5 min and read
at 280 nm.

TEST: ‘
1. To 500 pl of 50 mM- Tns-HCI+10 mM CaCIz ;:»H--?r 5 'solution.
Add 20 p.l enzyme extract.
" Add 500 ul-of caseln 0,5% (50 mM Tris-HCl pH-Q) solution
Incubate at 0, 5,10,15 and 30 min at room temperature
, Stop the reactlon by adding 500 pl de TCA 20% Incubate 15 mm at4°C
) - (ice). Centrifuge at 12000Xg for 5'min-and read at 280 nm.
'10. Inhibitor extraction K - :
| 1. Grind with the industrial grmder the food bought commerclally in fne
powder. '
2. Weigh 250 mg of the powder and put itin 10 ml of 50 mM Tris-HCl
, PH=7.5 (final concentration should be 25 mg/mi)
15 - 3. With the hand tissues gr_lnder, hemogemse the solutio,n-'._ ;
4. Centrifuge 2000Xg for 10 min at room temperature®.
5. Keep the supernatant, It wil be the inhibitor extract for the enzymatic
protocol. '
Enzymatic protocol: |
e 20 The experiments are performed in duplicate
BLANK: - ' _.
1. To 500 pl of 50 mM Trts-HCI+10 mM CaCIz pH-»T 5 solution.
2. .Add 500 ut of TCA 20% (distilled water) solution. o
3. Add vanable volumes of lnhlbltor extract or 50 mM TI"IS-HCl pH-? 5
25 -'solution,
4. Add 10 pl of enzyme extract.
5. Add 500 pl of casein 0 5% (50 mM Trls-HCl pH-—9) solutlon |
8. Incubate 15 min at4°C: (|ce) Centrlfuge at 12000Xg for 5 min and read -
- at280nm.-
30 CONTROL: | | .
1. To 500 ui of 50 mM Tris-HCI+10 mM CaCls pH=7,5 solution.

o RN
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Incubate 60 min at room temperature
Add 500 l of casein 0,5% (50 mM Tris-HCI pH=9) solution.
5 6. Incubate at 30 min at room terhperatuf_e, a

f“-&
e

(i

o

7. Stop the reaction by adding 500 pl de TCA 20%. Incubate 15 min at 4°C
(ice) Centnfuge at 12000Xg for 5 min and read at 280 nm. - |
TEST: ' '
1. To 500 pl of 50 mM Tns-HCI+10 mM CaCl, pH-? 5 solution, _
" 10 2. Add variables volumes of inhibitor extract. | _ )
3. Add10 enzyme extract. ' |
4. incubate 80 min at room temperature.
5. Add 500 p.l of casein 0 5% (50 mM Tris-HCI pH=9) solutlon
6. Incubate at 30 min at room ternperature
15 7. Stop the reaction by addlng 500 pl de TCA 20% lncubate 15 min at 4°C
(ice). o N
*8. Centrifuge at 1_2000><g_ for 5 min and tead at 280 nm.
" Results , -
20 ~ Figs. 512 demonetrate the effects of individual protease inhibitor

- components of the Oralject™ cocktail on in vitro proteolytic inhibition; as )
- well as’the overall inhibition of the Oralject™ cocktail, ‘These data are
~ presented as the degree of proteolytic enzyme inhibition versus lncreasmg
level of .inhibitor- znclusuon The data reveal that the individual components
25 (lyophylized ovalbumm red kidney beans. soybeans, faba beans, EDTA,
~ wheat bran, . spray-dried ovalbumin, Figs 5 - 12 respectively) of the
Oralject™ : cocktail affect fo- differing degrees the inhibition of in vitro
proteoiytic ehzyme'eCiivity. Furthermore the overall cocktail Is effective in
inducing overall proteolytic enzyme inhibiﬁon.'Finally,"using the "curves
30 generated in Figs. 5 to 12, the point of maximal inhibition'-as‘WeII as the
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; concentratlon of mhlbltor provuding 50% of the maximai |nh|b:t|on were

" extrapofated.

EXAMPLE v

5 Enzyme assay for the quantlf' cation.of horseradlsh peroxldase in the
N blood of rainbow trout ' -

Material .
1. 96 well plates (Immulon™ 1| from VWR)
9 10 2. Microplate reader--from-'lE*»ic.{Jra_-dT“-'l '
o 3. Microcentrifuge tubes of 1,5ml- .
4. Centfifuge'tubesof‘ls"mi ors0ml
5. TMB tablets
6. Horseradlsh peroxldase type 1 (Slgma)
7. Anti-Horseradish peroxidase from goat IgG (iCN)
8. 0,1M carbonate-bicarbonate pH=9,6 huffer
9. 0,1 M phosphate-citrate pH=5 buffer
10.PBS 1X+BSA 1%+0, 5% Tween 20 buffer
11.PBS 1X pH=7,4 buffer - |
20 - 12.Hydrogen peroxlde.30%
~ 13.Saran wrap '
14.Incubator at 37°C
15. Distilled water
16. Rainbow trout (plasma)

15

25 .
Methog _
Coat plate with antigen
1. Dispensed 200 pl of the ant:-HRP from goat 1gG. dllute 1:1000
solution (in 0,1M carbonate-bicarbonate pH=9,6 buffer) into each well of a
30- 96 wells plate. | ' | |

.2.- | -Wrap coated plate in saran™ wrap to seal and mcubate overnlght at
. -4°C or2 hours.at 37°C.. '
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Standard curve method

1. Dilute the plasma of the-rainbow trout 1:10 wuth PBS 1X pH"7 4,
2. Add HRP to obtain a final concentratlon of 0.5 to 8-ng/ml.
15 Enzyme assay ' . . |
1. Add 200 pl of TMB (in 50 mM. cntrate-phosphate pH=5 b'uffer+ 30% of
hydrogen peroxide) in each well, '
2. Wait 30 minutes and add 50 p! of 1M sulfuric acid to fix the coloration.
3. Read at 41 5 nm with the Microplate reader from Biorad™.

:\.—/‘

20

‘Results

- An ELISA was developed for horseradlsh pero>c|dase (HRP),
'permltttng its use as a tracer for plasma uptake studies. following oral
25 administration. This method has provided an extremely sensitive method to
document HRP ﬁptake with lower detection limit of approximately 2.5 ng

HRP/ ml plasma and a linear portion up to 8 ng/ ml (Fig. 13).
_ Using this method to follow HRP uptake a fish meal-based
control matrix, and the Oralject™ cocktail contalnlng HRP (2.5 ng/g) was
30 force fed to rainbow trout and blood samples taken at selected times
following administration. As illustrated in Fig. 14, plasma uptake of orally
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and
c) at least one uptake-increasing agent which increases

intestinal absorption of said physiclogically active agent.

2. The composition as claimed in claim 1, whereln said neutralizing agent '
is at concentration between 1% to 60% w/w, said inhibitor is at
concentration between 1% to 50% w/w, and sald uptake increasing agent is
at concentration between 0.1% o 50% wiw '

'3. The composition as ciaimed in claim 1, which further comprises a
physiologically active agent selected from the group consisting of
therapeutical agents, nutfritional products, mucopolysaccharides, lipids,
carbohydrates, steroids, hormones, growth hormone (GH), growth hormone
releasing hormone (GHRH), epithelial growth factor, vascular endothelial
growth and permeabllity factor (VEGPF), nerve growth factor, cytokines,
interleukins, interferons, GMCSF, hormone-like product, neurological
factor, -neurofrapic factor, neurofransmitter, neuromodulator, enzyme,
| antibody, peptide, protelc fragment, vaccine, adjuvant, an antigene,
immune stimulating or inhibiting factor, heomatopoletic factor, anti-cancer
preduct, anti-inflammatory agent, anti-parasitic' compound, anti-microbial
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digestive system and allow delivery of said physiologically active agent to
said animal intestine.

$. The composition as claimed n claim 1, wherein said neutralizing agent
is selected from the group consisting of anti-acids, sedium bicarbonate,
sadium carbonate, sodium citrate, sodium hydrogencarbanate, cslcium
phosphate, caicium carbonate, mégnéslum salts, magnesium -carbonate,
. magnesium trisilicate, magnesium hydroxide, magnesium phosphate,
magnesium oxide, bismuth subcarbonate, and combinations thereof.

6. The composition as claimed in claim 5, wherein said neutralizing agent
is at least one of sodium carbonate at a concentration of 10% to 20% wiw,
and calcium carbonate at concentration of 10% to 20% w/w of the
composition.

7. The composition as claimed in claim 41, whérein said inkibitor is in an
amount sufficient to inhibit degradation of said physiclogically active agent
by digestive enzymes in said animal digestive system and allow delivery of
satd physiologically active agent to said animat intestine.

8. The composltion as claimed in claim 1, wherein said inhibitor of

digestive enzymes is selected from the group consisting of anfi-protease,
egg albumin, plant-derived inhibitors from oilseed, soybean, kidnay bean,
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" deoxycholate, sodium salicylate, sadium lauryl sulphate, oleic acid, lincleic
acid, monoolein, lecithin, lysolecithin, polyoxyethylene sorbitan ester, p-t-

octylphenoxypolyoxyethylene, N-lauryl-p-D-maltopyranoside, 1-
dodecylazacycloheptane-2-azone, and phosphalipid.

12. The composition as claimed in claim 11, wherein said uptake-increasing
agent is deoxycholate at a concentration between 1% to 5%.

13.The compositian as claimed in claim 1, further comprising at least one
additional ingredient selected from the group consisting of ethylenediamine
tetraacetate, preservative, actioxidant, colorant, binder, tracer, sweetener,
surfactant, unmoulding agent, fiavouring agent, meal, bean, yeast, brewer
yeast, mineral oll, vegetable oil, animal oif, lubricant, ointment, and
combinations thereof.

14.The composition as claimed in claim 3, wherein said physiologically
active agent when delivered in said human or animal intestine is absorbed
" by said intestine for sysiemic delivery.
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15.The composition as claimed in claim 3, whersin said physiologically
active agent when delivered in said human or animal intestine has an
effective physiological effect on intestinal wall.

16.The composition as claimed in claim 3, wherein said physiclogically
active agent when delivered in said human or animal intestine has a
physiological effect on the content of the intestine.

17.The composition as claimed in claim 1, wherein said animal Is a bird,
mammal, an insect, and fishes.

18.The composition as claimed in claim 3, wherein said physiologically
active agent capable of inducing an immune response in said hurnan or
animal against mucosal infectious diseases.

19.A method for treating an Intestinal microbial infection in a human or an
animal, which comprises administrating a sufficlent amount of a
composition according o claims 3, 14, 15, and 18, wherein said
physiologically active agent is an anfimicrobial agent.

20.The method as claimed in claim 19, whereln said microblal infections
are caused by microorganisms selected from the group consisting of
bacteriae, mushrooms, yeasts, viruses, Staphylococel, Streptococci,
Micrococei,  Pepltococci,  Peptostreptococei,  Enterococci,  Bacillus,
Clostridium, Lactobaciflus, Listeria, Erysipelothrix, Propionibacterium,
Eubacterium, Corynobacterium, Mycoplasma, Ureaplasma, Sireptomyces,
Haemophilus, Nesseria, Eikenslius, Moraxellus, Actinobacillus, Pasteurella,
Bacteraoides, Fusobacteria, Prevotelia, Porphyromonas, Veillonelfa,
Treponema, Mitsuokella, Capnocytophaga, Campylobacter, Kiebsiella,
Chlamydia, and Coliforms,
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21.The method as claimed In claim 19, whereln said antimicrobial agent is
salacted from the group consisting of antibiotics, bacteriocins, lantibiotics,
problotics, antifungics, antimycotics, antiparasitics, aminoglycosides,
vancomycin, rifampin, lincomycin, chioramphenicol, and the fluoroquinol,
penicillin, beta-lactams, amoxicillin, ampiclliin, aziocillin, carbenicillin,
mezloclilin, nafcillin, oxacillin, piperacillin, ticarcillin, ceftazidime,
ceflizoxime, ceftriaxone, cefuroxime, cephalexin, cephalothin, Imipenen,
aztreonam, gentamicin, netilmicin, tobramycin, tetracyclines, sulfonamides,
macrolides, erythromicin, clarithromcin, azithromycin, polymyxin B, and
clindamycin antibiotic,

22.A method of systemic delivery of a physiologically active agent to &
human or an animal, sald method comprising administrating orally to said
human or animal a composition as defined in ¢laim 1 fo 18.

23.A method of enhancing intestinal uptake of a human or an animal,
which comprises administrating orally a physiclogically effective amount of
& composition as defined in claim 3.

24.Use of a composition as defined in claims 1 to 18 for oral administration

of a physiologically active agent to a human or an animal for intestinal
delivery.

25.Use of a composition according fo claim 1 to 18 in the manufacture of a
drug or a food.




