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| NDUCI NG AN | MMUNE RESPO NSE BACKGROUND OF THE | NVENTI %l d of the
invention The present invention relates to a conposition and a nethod for
oral admi nistration of physiological active products and intestinal
delivery thereof. The physiol ogical active products adm nistered by the
met hod according to the present invention allow to achieve a better
system c delivery and i mrunol ogic Hnduction, and has denonstrated inproved
nutritional, nutraceutical, and therapeutic capacities. (b) Description of
Prior Art The intensification of fish farm ng and i ncreased densities

i nvol ve @MBesySIoaNTdRalODYLATANG AWPHYEFRLOGECAL IREHENTOY OB afyPVALEC AN \REYIFCRESSPeci es,
has resd¥ed in outbreaks of mmjor diseases and related nortalities.
Consequently, this led to a wi despread use of antibiotics, as both a
prophyl actic and a treatnent neasure. However, the devel opnent of
anti bi ot i c BACKGROMNDOF BIE INVENTION. accunul ation of antibiotics in the
environnment and in the flesh of fish, underscored the necessity of a

vacci nation alternative. Indeed, in recent years nmuch effort has been

dedi cated to0 aFC|q$ dev Jopnent and the use of vaccines in fish farm ng
has becore { II vertebrates, the specific i mmune response in
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delivery and immunologic induction, and has demonstrated improved
nutritional, nutraceutical, and therapeutic capacities.

(b) Description of Prior Art.

The intensification of fish farming and increased densities
involve a substantial stress which, as in other captive livestock species, has
resulied in outhreaks of major diseases and related mortalities.
Consequently, this led to a widespread use of antibiotics, as both a
prophylactic and a ireatment measure. However, the development of
antibiotic-resistant bacteria and thé accumulation of antibiotics in the
environment and in the flesh of fish, underscored the necessity of a
vaccination alternative. Indeed, in recent years much effort has been
dedicated to vaccine development and the use of vaccines in fish fafming
has become popular. As in all vertebrates, the specific immune response
in fish is composed of humoral immunity and cell-mediated immunity. Upon
exposure o an antigen, B-lymphocytes differentiate into plasma cells,
which produce specific anfibodies, and into memory cells. The T-cells
proliferate_ into long-lived helper memory cells. In contrast with the immune




The T-lynphocytes are al so responsible for the ceII-nedlated response. On
primary antigen stinulation they differentiate into %é@ﬁlls’

| ynphoki ne- produci ng cells and suppressor cells. The ceII- ated immune
response in fish involves al so nacrophages, which are the fish's nain |ine
of non-specific defense. In contrast with terrestrial |ivestock,
vaccination in fish is conplicated by their aquatic environnent. | ndividual
i njections of vaccines are |abor-intensive and stressful, since fish have
to be renoved fromwater and anesthétized prior to injection. It has been
denonstrated that certain antigens can induce an inmune response |n fish
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sol ution corkdicai by lrh‘m'@msmmhe\enbeelt vapiableoThé¢ lnptakea of Viteiosie sratdise i n
from water into rainbow trout is low, and is limited to 0.01-0.2% of the initial
vaccine bath concentration. Similarly, rainbow trout immersed ih high
concentrations of a Furunculosis vaccine takes up only very small
proportions of the antigen, even when immersed for periods of up fo 4
hours. When fish are injected with vaccines, the protective antigens can be
localized in the spleen and kidney, which are the main organs of phagocytic
filtration and the main sites for protective immunity. However, after
\ | immersion of fish in the vaccine, the antigens are almost exclusively
located on the outer surfaces, skin and gifls. In fact, whereas the injection
of vaccines induces a systemic immune response (in spleen and kidney), it
is believed that the immersion technique induces mainly an integumentary
- immune response (in the mucous membranes of skin, gills and gut). This
explains the findings that for all studied vaccines, the injection of antigens
provides far better immune protection than does the immersion protocol.
However, in view of the relative simplicity of the immersion procedures as
compared to injections, it is considered in the industry that immersion of




sufficient protection against certain diseases (e.g. enterl G red nouth

di sease and in sone species vibriosis). Neverthel ess,@g}rAspg'u% se of ot her
di seases (e.g. furunculosis and in sone species vibriosis), ﬁ h have to be
individually injected with the vaccine. Yet for other major diseases, such
as bacterial kidney disease (BKD), efforts to devel op vacci nes have been
unsuccessful. Oral adm nistration of vaccines has been extensively studied
in recent years. However, despite t_rée_i nitial promse of this nmethod (i.e.
bei ng conpletely non-stressful to the fish), oral vaccination was found to
confer only a very limted | evel of inmmune protection. In sone cases, oral
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protection is a major concern. Only rarely is the duration of the protection

induced by a single vaccination longer than one year, while rearing time to

‘harvest in most farmed fish is much longer, exceeding two years,

Consequently, many of the available fish vaccines are of limited efficiency.

Booster vaccinations of large fish, usually by injection, are required to

improve the duration of protection. This involves considerable labor,

handling, and stress o the fish, which results in mortalities. No delivery

systems are currently used in fish fo prolong bio-availability of antigens. In

addition, a number of potential adjuvants that may have increased the

degree of immune protection, cannot be used in commercial practice

because they cause severe infections or are toxic.

As is the case in humans, a major problem which impedes the ability
{o optimally immunize all fish against common diseases is the requirement
to deliver multiple doses of the vaccines in order to. maintain protection.
Current immunization schemes produce episodic stimulation of the immune
systein because repeated applications of the vaccine have been the only
practical method for delivering vaccines. As a resutt, intensive research has




been recently carried out in mamuals with the aimof devel opi ng single-
dose, controlled-release fornulations that will effi |%tﬂﬁﬁ/2[msiuce a
prOtectlve primary response of |ong duration. Based on pol ynmer design, the
rel ease pattern of the antigen is either continuous or conprises an
initial prolonged release of the antigen intended to prinme the inmmune
response, and ‘a delayed rel ease for boosting it. The carrier polyners

whi ch are non-toxic and bioconpatible, in addition to their role in

obtai ning optimal release rates as delivery systems are known to have
strong adjuvant, non-specific stinulatory effects on the defense
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between species along with disparate conditions {e.g. water temperature)
would likely affect polymer function, and would require detailed
characterization between species and culture conditions. Furthermore,
polymer-mediated sustained vaccine release requires injeclion, therefore,
on a practical level, this strategy may offer relatively limited advantage over
non-encapsulated vaccines for aquatic species.

While fish lack some of the specialized cellular and tissue
componsnts of the gut associated lymphoid tissues (GALT) of mammais,
there is considerable evidence for the ability of enterocytes, especially in
the hind gut segment, to take up anfigens and translocate them to
macrophages and lymphocytes in the lamina propria and, under certain
circumstances, to systemic lymphoid organs, i.e. kidney and spleen.
Current evidence from carp suggests that oral delivery of antigens
stimulates antibody pl"OdUCtiOﬂ in the gut, gill and skin, but not in the kidney
and blood, while parenteral injection of antigen stimulates the systemic
compartment and not the mucosal compariment.
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-5 However, in salnonids, it is suggested that oral inmmunization

stinulates only | ow responses in the gill, gut and il@ nPFV\@ be I njection
stinul ates both system ¢ and nucosal responses and stinu g the latter
nore effectively than oral imunization. Thus, while .there is evidence of a
common nucosal inmune system in fish, there seens to be sone species
variation in the extent of its conpartnentalization. There is al so species
variation in the nature of antigen£¥ptake by the enterocytes. In carp
(Cyprinus carpio), only soluble antigens are taken up (by pinocytosis),
while in sal nonids, whole bacterial <cells, as well as sol uble antigens,

can be taken upﬂowéoéh%r@aﬁmfaép%&g Sugd sté@qhamaqe.ﬂ"@ﬂu%%emtlons in the
anterior gut, I'l'e not necessari | g entin take nd gut

ent er ocyt esstlquteafonhrciovamw@ese& rraftm @dlatgutt)randt aknn h‘@h@s‘u@ﬂpe conpart nent .
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del i vered antigen nust i on and other forns of
modi fi cati dnoﬂerﬁﬁlent‘!%hﬂ?emoml 1mmuelgaﬁlq1re and be deI ivered to the hind gut
enterocytes in a formwhich can be taken up by these cells and
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cost effective and non-invasi ve method of adm nistration to hunmans and
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adm ni strati on. THE I"'NVENTI ON ject o present invention
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reaction 0fcéth%W@ﬂa@@olhBMﬁgeﬁ@%ﬁﬁ'E%Qalkéh ! FRIEhBfmAtE] dpbsdrkt er or al
adm ni stration, including mammal s, birds, insects, crustaceans

anphi bi ans, ofr 5t ANtEenatRy crndiionst By theypatariongut, wails \net yrespsszrlly
physi ol ogi C@Jewntm tdp‘l’afke%ﬂﬁ‘ﬂﬁd §RBNrSENSs, riay Wict ahtigehgingiBation t hat
i ncreases pHin t ani mal estive systemto prevent chﬁm cal .13 APR
2006 o the systemlc compa ment. Present mformatlon while still very
incomplete, indicates that orally delivered antigen must be protected from
digestion and other forms of modification in the anterior intestine and be
delivered to the hind gut enterocytes in a form which can be taken up by
these cells and franslocated in a strongly immunogenic form to the

systemic immune compariment.

There is, therefore, a pressing need for a new, efficient, cost
effective and non-invasive method of administration to humans and animals
of a composition containing nutritional and therapeutic agents, particularly
pepiides, which are otherwise unsuitable for otral administration.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a composition for
modulating at least one physiological reaction or inducing an immune
response in human or animal after oral administration, including mammals,
birds, insects, crustaceans, amphibians, reptiles and fish, for intestinal
delivery of a physiologically active agent comprising, a neutralizing agent
that increases pH in the animal digestive system to prevent chemical




-6 denaturation, an inhibitor of digestive enzynes to prevent enzynmatic

di gestion of the active agents, and an uptake increaigﬂg agent which .

i ncreases intestinal absorption of a physiol ogicallwy Pﬁégmgent. The
invention is al so based upon the finding that the conbination of the three
agents provides additive and synergistic intestinal delivery and uptake
when used concurrently. Another object of the present invention is to
provide a nmethod for treating integtinal mcrobial infections in an

ani mal , which conprises admnistrating a sufficient anmount of the
conposition of the present invention, wherein the physiologically active

agent is apefsfurdtiod] G MhibiReedTt dighstivac ensyidlC & Wrevent hezpihetient i nventi on,
there is provided composition for, oral adm nistration,tq.an ani nal for

i ntenti onald'gfép?r\'/égythﬁfa ive Agedlsy | 35 a8 YRR !ﬂcﬁ?s@@e?ﬂerﬁr"a’ﬁ i gen, the
conposi t i oh@baddieints<HRaN bbsdrptichnbf @N pRRINb6dISAINTactive| &RSL. OTiee neutral i zi ng
agent at concentration_ between a%)ut, 1%% 60% W W, a? enzymatic inhibitor
at concent MMENERN i alEadesed BeR theolinding onabipption of $he e ner easi ng

agent at  GRBARNpFRide@NadBiWESTY Aasttistle infstiral 2N WindThgtak@nposi ti on
according tQ the present invention, may al so conprise a physiologically
active agentheddisediceBcYTS/Yt he group consisting of, but not limted to,

e 2t ¢ M it ARG R Elron SRR BRI ot oo
rel easi ng hesating eiatdsHriRHmicretlalt dddtiohs igr amt nifal;t whish comgwisear endot hel i al
OF v o REBRRla o ol B Lol menEo o bl e el oYL o aee
factors, néweptionpintefelstthe Sphysioigioally autiné tagens is re@uroiinoidrdbéior s, enzynes,
anti bodi es, peptides, proteic fragnents, vaccines, adjuvants, antigens,
| mmune sti At ng or inhibiting factors, heonmatopoletic factors,
anti - cancer produdhsaccardanes nithatheapresgnt iagentios, treme iis paovitsidt ac conpounds,
.anti-mcr Obcio?rlapoas %Htfcsnf orgl‘jacér%h%trgt%ndto an animal for intentional delivery of a
physiologically action agent or antigen, the composition of the present
invention comprising at least one neutralizing agent at concentration
befween about 1% to 60% wiw, an enzymatic inhibifor at concentration
between about 1% to 50% w/w, and an uptake increasing agent at
concentration between about 0.1% to 50% wiw.

The composition according io the present invention, may also
comprise a physiologically active agent selected from the group consisting
of, but not limited to, therapeutical agents, nutritional hroducts,
mucopolysaccharides, lipids, carbohydrates, steroids, hormones, growth
hormones (GH), growth hormone releasing hormones (GHRH), epithelial
growth factors, vascular endothelial growth and permeability factor
(VEGPF), nerve growth factors, cytokines, interleuking, interferons,
GMCSF, hormone-like products, nsurological factors, neurotropic factors,
neurotransmitters, neuromodulators, enzymes, antibodies, peptides, proteic
fragments, vaccines, adjuvants, antigens, immune stimulating or inhibiting
factors, heomatopoistic factors, anti-cancer prqducts, anti-inflammatory

agents, anti-parasitic compounds, anti-microbial agents, nucleic acid
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13 APR 2006 -7 fragnments, plasm d DNA vectors, cell proliferation
inhibitors or activators, cell differentiating factqrs, blood coagul ation
factors, inmunogl obulins, negative selective nmar kera ﬁPng w de" agents,
t oxi ¢ conpounds, anti- angi ogeni c agents, polypeptides, anti-cancer agents,
acid production drugs, and hi stam ne H2-receptor antagonists. The
conposition of the present invention nay conprise a neutralizing agent
that is in amount sufficient to neutfallze acidic degradation of the

di gestive systemof the host aninal ‘and allow delivery of a
physi ol ogi cal |y active agent to the animal intestine, where the

neutral i zi ngs, rﬁ&ﬁé‘tpléﬁ@# dhﬁ\lﬁ%@c@ﬁse%eﬁ rp?&l?féraﬂ‘orgfrfhtﬂﬁo%o&’séc‘i%t@% of

anti - aci ds, SOdI um  bi carbonate, sodium carbonate, sodiumcitrate, sodium

hydr ogencarQﬂHnﬁtﬁé"enBﬁﬂ'rtﬁ faelasto blomdt eoagulation factoss, bisKaenoglabslitfesi um sal t s,
magnesi um CRdaia R lectiRg ﬂ%’%&é&éﬂ&rr 4s§|ctde@3ég%ntém9ﬂ€%oﬂgioﬂﬁﬁg oxhtde, magnesi um

phosphat e, magnesi um oxi de, bisnmuth subcdrbonate conbi nati ons
t her eof . | rAngiRuenicomgentse RobipRisesi antlgancae agleatseracid nFBAKGISA my

conprise a &lﬁﬂyﬁh'rﬁété}ﬁ:n@gﬁ%céf‘\ﬁlb%htﬁémﬁé tsts of at |east one of sodium

carbonate at a concentration of 10%t0o 20% w w, and cal ci um car bonate at
concentration of 10% tcemposiien of othet ﬁéeS@ahp@@rm%rmaA&qmwsr%gato t he

present i nvedliafifing t G et RSO dfflodnt SOMPIRA tth OReWtilicd &@aRT i ses at
| east one enzyne |n ibitor in an anount sufficient to substantially

i nhi bi t t hedegsadatianof the dgestivgpxsierpiobiiechnst gnigal prdalloyydelivemoldi gest i ve

enzymes in 4 ﬁBlQ@éﬁl?‘é@tt@y@e@m&%e%nﬁﬁlzﬂ%ﬁe@cfneaﬂher@ﬁhérﬁbut?é)i@m%| | ow delivery
of this physiol ogical active agent into the intestine of e human or

the ani mal . 208k W%PSP‘{@(’ﬁCtQS’f framgBe groEP Soniging rhyntecitls) &e4id8 from t he

group consigbaMenatt, Dubdifi | idBHiREtd, 0. 88diimPr OLRARES, e8@udl bum n,
pl ant - derived i nhi bitors from oil seeds, soybeans, Ki dne beans, faba

beans, ri celYdspgaicathreaie. splghim @PHW‘@‘%d?aAﬁP%W@Wa&%’cE{a&F%S’”m

al pha- 1- ant édifsy RigResium carbonate, magnesium frisilicate, magnesium hydroxide,
magnesium phosphate, magnesium oxide, bismuth subcarbonate, and
combinations thereof.

_ In addition, the composition of the present invention may
comprise a neutralizing agent which consists of at least one of sodium
carbonate at a conceniration of 10% to 20% w/w, and calcium carbonate at
concentration of 10% to 20% w/w of the composition.

According to the present invention, there is provided a
composition which comprises at least one enzyme inhibitor in an amount
sufficient to substantially inhibit the degradation of a physiologically active
agent by digestive enzymes in the digestive system of a human or an
animal and aliow delivery of this physiologically active agent into the
intestine of the human or the animal.

The inhibitor of digestive enzymes may be selected from the
group consisting of, but not limited to, anti-proteases, egg albumin, plant-
derived inhibitors from oilseeds, soybeans, kidney beans, faba beans, rice
bran, wheat bran, ethylenediamine tetraacetate, alpha-1-antitrypsin,
albumin, ovalbumin, and proteasomes.




al bum n, oval bum n, and proteasones. 13 APR 2006 -8 The conposition'
according to the present invention may conprise pepsin inhibitors,

ent eropepti dase inhibitors, and/or albumn at a con anAPBtﬂmﬁ bet ween | %
to 20% w w." The conposition of the present invention nmay conprise an

upt ake i ncreasi ng agent which may consist of bile salts, saponins;

deoxychol ate, sodium salicylate, sodiumlauryl sulfate, oleic acid,
linoleic acid, nonoolein, lecithin,glysolecithin, polyoxyethylene sorbitan
esters, p-t- octyl phenoxypol yoxyet hyl ene, N-lauryl -p-D nmal t opyranosi de, 1-
dodecyl azacycl ohept ane- 2- azone, and phosphol i pi ds. .The upt ake-i ncreasi ng
agent may be sodi Urhedemxyosiibat acairding @n@ienpreabhionnetiveemay. 01 % to 10%

The conposition, of the .present inventlon Jurth c ri s at | east
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et hyl enedi agoneenirastiohda6aient B4 tPPE%VMWat | ves, antioxi dants, colorants

bi nders, tracers, 'ﬂﬂi‘g or rm&e S\?B teners, surfactant s{3 unpoul di ng agents,
fl avouri ng agents, ' Me&dPTPOHERH @'Qag"te,se'ﬁtr Kyentione ey CompisS @l | |

veget abl e @ithke andraddingi dgent u@m%ihnarmbﬁ, coisit Néfnbile asatts C @apomag,i ons t her eof .
Sgent when, GEYEA FHIG FRLHRRaRO U RV AR Aot GSRFIEORE be
absorbed byadidiembmichsin, IoeitHim MysdyeitBin poldletyeitsleyie sorbitan dstirs, @6 ef fective
Phe- pr esant SRHORRPRUROHRY IR B 1 or \IRSHYS DS GPERNP It | vel-agent whon
del i ver gad idﬁdécﬂaﬂéﬁ}i@lﬁh@;ﬁtaﬁélz-ﬁﬁhaﬁdndiﬁﬁogﬁﬁdliﬁigs.t o] haye a physi ol ogi cal
ef f ect into the caoptent, of the _intestine. This aeﬁklgstl?n may further be
Used to stimilate HaoHPEReISIaasnohagb s bt Aellylideosycholte ab& i nf ect i ous
diseases. I@xg@m@mﬁmnﬂﬁwam{movﬂagQOQ§ent invention, t he physio!og!cally
active agent 1s capabi e ol it o e eSS ention by firtfsr Sompy ¢ ! mmune
at least one additional ingredient selected from the group consisting of
ethylenediamine tetraacetate, preservatives, antioxidants, colorants
binders, fracers, one or more sweeteners, surfactants, unmoulding agents,
flavouring agents, meals, beans, yeast, brewer yeast, mineral oil, vegetable
oil, animal oil, lJubricants, cintment, and combinations thereof.
Another object of the present invention is that physiclogically
active agent when delivered into the human or the animal intestine may he
absorbed by ihe intestine for systemic delivery, or to have an effective -
physiclogical effect on intestinal Wail.
Also, the composition according to the present invention may
allow for a physiologically active agent when delivered info a human or an
animal intestine to have a physiological effect into the content of the
intestine. This application may further be used to stimulate food transit
throughout the gut, or to treat infectious diseases.
In accordance with the present invention, the physiologically
active agent is capable of inducing mucosal immuniiy or systemic immune
reaction in the host human or animal against mucosal infectious diseases.

There is provided a method of immunization of a host against mucosal




S

reaction in the host human or ani mal agai nst nucosal infectious diseases.
There is provided a method of immunization of a hos%éf%& é mucosal 3 APR
2006 -9 m croorgani sns which conprises orally adm ni g[wb t he host am
i mmuni zi ng anount of microbial surface protein in the formof killed whol e
m croorgani sns, a |lysate of mcroorgani sns or an isolated antigen or an

I mmunol ogi ¢ fragnment thereof. The present invention further provides a
conposition for oral adn1n|strat|on9to a host, preferably for

adm nistration into the gut (stomach; dlgestlve tract) of a host to confer
protection or elicit an immne response against Mcrobial infections.

Accor ding t AidBaBRERS CRVERMARBs bR CadrinBichh JBduR MBLNA of  treating

intestinal mcro I nfections In an

rses
admi ni st er i iyMungng amneist ef wisrapialshdfags pradgin in hedam @ﬁnB@Whp@@ ng an anti -
mi crobi al  ageRbor an.erﬂsam%aﬁe atinldrSirBAtishe or RSk ARRM" ifiglh I @l veness. The

m crobial infections na caused by m croorgani sims lected fromthe
group consi Efyeplegic framnemtélﬂerpofm ted to, bacteria, fungi, mushroomns,

yeasts, viruses, SraPRALAPSHRInR ARIREIS6|edaCEaifRfon foPARBOCOCCT

Pept ost rept ococci, Ent'erococcl ostr Lact obaci | I us,

Li steria, EA§Rinsdatemiq 3(hO?rbri@fﬁf%ﬁﬁ‘bﬁlf@émimﬁt{atemﬂﬁ@ﬁ@@lﬂr(?tom@éh‘rynobact erium
M/copl asa, qi@iel P ahddt R QSRHERBorddRERTEP Biditish il §8piribe El kenel | us,

Morax el lus, "Actinobacillus, Pasteurella, Bacteroides, Fusobacteria,
Prevot el | a, 20RIgHYiEoRiahiections.| | onel | a, Treponemm, M tsuokel | a,

Capnocyt ophaga, Caﬂ@éﬁr@iﬁ%%% pr&e‘?@ﬁiv@hﬂn& teté fRMelided a RtRAEH OSi S, and

colifornms. The antimcrobial a used to treated mcrobial infections may
be sel ect ede#iE intestigabaricrobia |'§fPP§'f§"Sof" ahuEnigerl. whish 8MPESeSant i bi ot cs,

bact erl oci Ngdmirfstérirly tﬂb'c@ﬁvpo@iﬁ&bbPiHeCﬁ‘es@rﬂtM\féﬁﬂ&H ESmpifdiid AX @Al CS,
antiparasitics, am no? ycosi d vanconycin, fifanpin, |inconycin,

chl or anphenM@Pbiakaqey quniﬁ@fﬁF'équPTWer%ﬂ’&Q ?féet,c’@'&?&essarmm cillin,

The microbial infections may be caused by microorganisms
selected from the group consisting of, but not limited to, bacteria, fungi,
mushrooms, yeasts, viruses, Staphylococci, Streptococei, Micrococdi,
Peptococci, Peplostreptococei, Enferococcl;, Baciflus, Clostridium,
Lacfobacillus, Listeria, Erysipelothrix, Propionibacterium, Eubacterium,
Corynobacterium, Mycoplasma, Ureaplasma, Streptomyces, Haemophilus,
Neisseria, Eikenellus, Mora)(ellus, Acfinobacillus, Pasteurella, Bacleroides,
Fusobacteria, Prevolella, Porphyromonas, Veillonella, Treponema,
Mitsuokella, Capnocytophaga, Campylobacter, Klebsiella, Chlamydia,
Furonculosis, and coliforms.

The antimicrobial agent used io treated microbial infections may
be selected from the group consisting of, but not limited to, antibiotics,
bacteriocins, ~  lantibiotics, probiotics, antifungics, antimycotics,
antiparasitics, aminogiycosides, vancomycin, rtifampin, lincomycin,
chloramphenicol, fluoroquinol, penicillin, beta-lactams, amoxicillin,
ampicillin, azlocillin, carbenicillin, mezlociilin, nafcillin, oxacillin, piperacillin,
ticarcillin, ceftazidime, ceftizoxime, ceftriaxone, cefuroxime, cephalexin,
cephalothin, irnipenen, azirsonam, gentamicin, netilmicin, tobramycin,




anpicillin, azlocillin, carbenicillin, nmeziocillin, nafcillin, oxacillin,

pi peracillin, ticarcillin, ceftazidinme, ceftizoxinme, ceftriaxone,

cefuroxi nme, cephal exin, cephalothin, impenen, azt ;ﬁgn@iﬁ tam cin,
netilmcin, tobramycin, 13 APR 2006 -10 tetracyclin f m des,
macrol i des, erythromicin, clarithrontin, azithronycin, polynyxin B,
clindanycin antibiotic, and conbinations thereof. The invention is also to
provi de a nmethod of systemc dellvei¥L whi ch conprises oral admnistration
to an animal of a therapeutical age for treating a health disorder of
the animal, which may further conprises an acceptable pharmaceutical

carr i er. TerS9eRRs. { sanaindde MhASSRes] NUARINARIE AR, | N L he

manuf act ure of “dru ofF foods. There is also provided according to the
present |n\?€HhFPHWC@, PRYYAYEN f By @ﬁﬁ@ﬁ&?'ﬂgaﬂm‘g&lm qﬁ’ﬁl’“&?@é“m?n hunan or
ani mal , whiggfregconprises orally admnistering a physiologically effective
anount of a physiologically active agent. Another object of the present

invention is to priggii@riionas AR tBerovnH@(éU}naﬂbﬂg)f%yﬁbm adlvghcal reaction
or inducing an inmune response in a human or g ﬁnl rralt cog)rl sing orally
adni ni st r atWhigh somprisssrakardmipisiationio an, apigiah 8 A eiAPHtical, esent

i nvention ggf g REReRitA disoffer 0P thePAHIRAS @/hith nidieuf@SRiipriseyant i on t he
following terns are defined below The term"therapeutic agent " is used

in a generiasceriable phagnageytigalgadiery r eat i ng agents, prophyl actic agents,

repl acenent agent Srheawlnp@é'ttdnnbicﬂ@bp@seﬂgmérﬁme beruseddnrtien nucosal
i mune systent refers to thg dgeft that i mmni zation at any nucosal site
can elicit 'H?PLF faeiiiecrf dpigs sr dee aII other nucosal sites. The terms

J protein®, "pepti "erg nlsd alé3 |p¥c§)w e gg&or&u%fgeﬂ) tth(e),- Er%%é‘ntt l}ﬁ\erention a-
method for enhancing intestinal uptake ‘in human or animal, which
comprises orally administering a physiclogically effective amount of a
physiclogically aciive agent.

Another object of the present invention is fo provide a method for
modulaiing a physiological reaction or inducing an immune response in a
human or an animal comprising orally administrating a sufficient amount of
a composition of the present invention defined herein. |

For the purpose of the present invention the following terms are
defined below.

The term "therapeutic agent * is used in a generic sense and
includes. treating agents, prophylactic agents, replacement agents, and
antimicrobial agents.

The term "common mucosal immune system” refers to the fact
that immunization at any mucosal site can elicit an immune response at all
other mucosal sites.

The terms "protein”, "peptide” and "polypeptide" refer to both the R,
naturally occurring chemical entities and the structurally similar bioactive
equivalents derived from either endogenous, exogenous, of synthetic




naturally occurring chemcal entities and the structurally sinilar

bi oactive equivalents derived fromeither endogenous exogenous

synthetic 13 APR 2006 -11 sources and is used to neaf of anlno
acids linked together by an am de type |inkage known as a ti de bond.

The term "structurally simlar bioactive equivalent” nmeans a polypeptide
Wi th an am no acid sequence which, although not identical to that of the
naturally occurring peptide, is sufthrently simlar in structure to
produce substantially equival ent therapeutic effects on the subject to that
produced by the natural peptide itself. The term"therapeutically effective

amount " of @)dmlarﬂﬁ?%edtﬁﬁﬁéhﬁuﬂnt fsio%ﬁrmoa%iﬂéUihkedeogbﬂ@rB@GﬁO!Jnd to
obtain the intended therapeutic benefit, at a reasonable benefit/risk

rati o appl i ¥8EedYREgInkAge K T PER E’&ttn’é‘ﬂt It will be understood, however,

that the total daifne wsapestrRturhiie sififir CROBMLS erraﬂ'p%dnvsoas of the
present invention wll be decided by the attendr ng ySi crér’{Pw thin the
r

scope of soRfiyPeptide wifh an aipe Asit Seqﬂ%‘c%ﬂ’é‘!ﬁhf Akhqug é‘i'ﬁ'"it‘ﬁ y effective

dose | evel fhaf oPiRE naRdally &Huﬁfng%dtrﬁ@tls‘@ufﬁcre‘ﬂﬁf)gmqiawlﬁp@tnﬁ:tm%ftbe'[y of
factors including the disorder ~being treated and the sgqvgrr ﬁ of the

di sorder: alPAyse sukstantinly edyientdhergrpytisyeftects; e they osi tion

enpl oyed; thedass) bﬁﬁghammamde igageral health, sex and diet of the
patient; the time aefmnrstratron route of adm nistration and rate of
sﬁ?c

excretion of the e "esiapeuira! e RflegiMeg amopiple qu‘i‘a{f‘? FRAEENY he
Lreal ment; fuss <iselickt GMBINIAS O GOmpOUTE tslatiaih el iteridea speci f1 c

. conpound e i ke factors ﬁ@ negr cal arts. For
Yovanmier |t helhagic Bnefi At enBasehae dreneHBRk ety ARRICAE & Fooes | onar
than requi r gedicl tReimemelt Wiebslasddreod hﬁjmautha@ﬂefrowuamage gradual |y
i ncrease t he]c s%% unt |{ t he desi r d ef ﬁg IS a,[c) i evg . Ei’QI EF DESCRI PTI ON
OF THE DRAVINES FIEgioaments; Ha <ampesiions oh A1k, Birsent i eRivb 48 %8 sodi um
deoxychol at gecidal 9cthel natidadinyg oitvkiziee/ Wrbﬁhes&op@o:bftsudnﬁ Bedivell ght gain in
rai nbow tr O%E{gement The specific therapeutically effective dose level for any
partlcular patient will depend upon a variety of factors including the disorder
being treated and the severity of the disorder; activity of the compound
employed; the specific composition employed; the age, body weight,
general health, sex and diet of the patient; the time of administration, route
of administration and rate of excretion of the specific compound employed;
the duration of the treatment; drugs used in combination or coincidental
with the specific compound employed; and like factors well known in the
\ medical arts. For example, it is well within the skill of the art to start at
’ doses lower than required to achieve the desired therapeutic effect and to
- gradually increase the dosage until the desired effect Is achieved,

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates the influence of increasing sodium deoxycholate
(g sodium deoxycholate/kg bypass cocktail) on weight gain in rainbow trout
in all tanks;




in all tanks; 13 APR 2006 -12 Fig. 2 illustrates the influence of

i ncreasi ng sodi um deoxycholate (g sodiun1deoxycho|ai /KE %ﬁﬁass cocktail)
on weight gain in rainbowtrout in extrene tanks; § Ri fistrates the
percentage increase in brook trout weight in bST-suppl enented bypass
cocktail with increasing |evels of sodium deoxycholate; Fig. 4 illustrates
fish weight gain of control and injected fish; Fig. 5 illustrates the

i nhibition curve for freeze-dried ovg bumin of the conposition of the
present invention; Fig. 6 illustrates the inhibition curve for red kidney
beans of the conposition of the present invention; Fig. 7 illustrates the
i nhibition curve fPpi. Smkhﬁaﬂsﬂﬁimﬂh@um&ﬂmm%%ﬁﬂgnbmﬁmth@m@has&nt i nvention;
Fig. 8 iIIUEir(ies the iﬁ téon cury, é eans, of E conposition
of “the presthEOTHIDdiPRshotalely bypass codta Phaneatt i e pom Bt e °f or - EDTA
of the conposémmambtam&;the presenf invention; Fig. 10 illustrates the

i nhibition curve f of the conposition, of esent

nventi ont Fig. 1106 PUGEras He Rerceiges s bRt weid) R e

oval bunm n obSTisupplementedi bisassolcotiiail PLIES aRdreadkve NbV&ld; ofFisgdiud? 111 ustrates

t he inhibition carlve for conbined ingredients of the conposition of the
pr esent |nvgﬁ?’fy rg 13 illustrates the standard curve of HRP in the

pl asma of rai nbOV\Figf@Hk.istrﬁegflsﬁ.ﬂrelghf gﬁi& bﬁ&(ﬁﬁmtaﬁtﬁj mfefcféﬁtfzsﬁf the conposition

g];)sz):] g egr Ie:‘]te gt t he E Ié:il@lgtrgtgs |_l|r1e mH%i‘uon curve fgr freeze-éneduc?\}a[b%}nelg cn! ntact HRP

the composition of the present invention;

Fig. 6 illustrates the inhibition curve for red kidney beans of the
compaosition of the present invention;

Fig. 7 illustrates the inhibition curve for soybeans of the
composition of the present invention;

Fig. 8 illustrates the inhibition curve for faba .beans of the
composition of the present invention;

‘Fig. 9 illustrates the inhibition curve for EDTA of the composition
of the present invention;

Fig. 10 illustrates the inhibition curve for wheat bran of the
composition of the present invention;

Fig. 11 illustrates the inhibition curve for spray-dried ovalbumin of
the composition of the present invention;

. Fig. 12 illustrates the inhibition curve for combined ingredients of

the composition of the present invention; ,

Fig. 13 illustrates the standard curve of HRP in the plasma of i
rainbow trout; |

Fig. 14 illustrates the effect of the compositicn of the present
invention on HRP uptake;

Fig. 15. illustrates intact HRP absorbed into the general
circulation of a fish; and -

- Fig. 16 illustrates antibody levels after oral immunization of fish.




circulation of a fish; and Fig. 16 illustrates anti body | evels after oral
| mruni zation of fish. 13 APR 2006 -13 Fig. 17 illustr tgslﬁge survival of
fish followng different types of vaccine adninistratilﬂ i&ﬂﬁlS
illustrates the nortalities of fish following different types of vaccine
admnistration. Fig. 19 illustrates antibody |evels of boosted fish after
oral immuni zati on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
i nvention provides evidence that by,ysing an innovative vaccine
conposition, it is possible to transport a bioactive protein past the
stomach of fish, as for exanple but not Iimted to, rainbow trout, whereby
the protein is absugbedilGsisus eheldurvilieofeisheotdwied eFeret typisng t he vacci ne
conposition to, deliyer vaccines orally in order to overcone current
product i on RSAEERAMIEEORi ng the aquaculture industry is hereby clearly
dermonstrated. The mg.ereiMistratddA8 tdMAlHi& SR fdlewinaaiiRfenttysdsalt i on of
t herapeutic proteins and pol ypeptides in oral dosage form The invention
provi des i N¥qcEREEIMINIBERPPt i on t hrough the G tract and greatly inproved
bi oavai | ability OfFi%.hQQ NOSERLN SNABGYY #8BIsas! GRBMRA ekt aftbhatalof the prior
art formulations. . The invention is useful both in human and veterinary
nutrition, FHBMENOBNG treatnment. As used herein and in the appended
clainms, the term "pol ypeptide" enconpasses within its scope proteins and
pepti des as_wel | ypept i de The pounds and conpositions of the
subj ect i nviRELA; —5~‘ 2 'tN ": EINVENLION o bi ol ogical Iy or chenically
active agents to anyTh&Ipré@dnt iddblomprdlidedsevifiéride, thet byt @mepaa, anphi bi ans,
-, reptiles, mamal.s such as primtes.and $@rt%&rlarlﬁhhu. nsi, and insects.
The syst em 8OV4LNE B‘Pﬁr?‘i)“*g‘tﬁ'}ﬁ’ﬁt doBHkesERP BefrPUMThE g'ﬁ?%“’& ogical 'y,

~ bi ol ogi cal | yrotsin past the stomach of fish, as for example but not limited to, rainbow

trout, whereby the protein is absorbed (Figure 1).

The effectiveness of using the vaccine composition to deliver
vaccines orally in order fo overcome current production constraints facing
the aquaculture industry is hereby clearly demonstrated. The present
invention relates to the administration of therapeutic proteins and
polypeptides in oral dosage form. The invention provides increased
absorption through the Gl tract and greatly improved bicavailability of the
proteins/peptides as compared o that of the prior art formulations. The
invention is useful both in human and veterinary nutrition, therapy and
‘treatment. As used herein and in the appended claims, the term
"polypeptide” encompasses within its scope proteins and peptides as well
as polypeptides.

The compounds and compositions of the subject invention are
useful for administering biologically or chemically active agents to any
animals such as birds, fish, crustaceans, amphibians, reptiles, mammals
(such as primates and particularly humans), and insects. The system is
particularly advantageous for delivering physiologically, biologically or
chemically active agents which would otherwise be degraded or rendered
less effective by conditions encountered before the active égent rea_ches its




chemcally active agents which woul d otherw se be degraded' or rendered

| ess effective by conditions encountered before the tive agent reaches
its 13 APR 2006 -14 target zone (i.e. the area in wh I‘Afﬁ\eg tive agent of
the delivery conpositionis to be released) within the body of the anima
to which they are adm nistered. Particularly, the conpounds and
conpositions of the present invention are useful for orally adm nistering
active agents, especially those mhlgh are not ordinarily orally
deliverable. The present invention’i's particularly useful for the

adm ni stration of polypeptides, including proteins, such as, but not

limted 10, f] r2RB Ui 'ecathe a‘i@ﬁ%swhﬂiﬁt tHd efiel aBEMdUEtRe delivery
mucopol ysacchari des, g?iﬁi’ carb drates, _steroids, hornpnes, growh

hor nones (G‘D‘“P(@ﬁl@w%f% eﬂém@a@uthg bogy phiheeanimal-ipryhichekiey hel i al  gr owt h
factors, vaggUb@hinRRA. hlﬁéﬂué‘uiaﬂlf OtWIehcorﬁpflﬁn@@rdﬁaaéﬂrhbésmoiq@%f%%v(c\s/g@F)

nerve growth factors, cytokines, interleukins, interferons
hor mone- | i kRIeBgMdivaRtionn @ie oussiillc 4o orallyr @inisteliithtacsye ca9ais or s,

neur ot 1 ansrédceahy nBEYHARRIN AEATAINRN BB oAb Dodi o5, pepti des, proteic

fragnments, vaccines uvants, antigens I nmune stlnulatlng or inhibiting
factors, heomat opding E"’@Sqﬂﬁd'ﬂ‘@ﬁ’@on éﬁw[’ﬁ“ﬂ@‘&@fb’e‘#seﬁﬂ ferdthe tasimigisirationnf | anmat ory

agentss, antd)FﬂWp%ﬁﬁcFésCln%%HR@lﬂ?&%ms%ﬁdh asnbwmuiﬁatte@aﬁme?apameénel c acid
fragrrents plasm tors, proliferation inhibitors or

acti vat or s, 2gests, r&itﬁtpé?leﬁﬂdﬁﬁﬂ@n@l{cﬁ@@lﬁaﬁh@ld%d livid®agrrPadsFHes.act or s,
i munogl Obuétéfb‘ﬁjs Habrhoet)| RORH RoRRGRESCEREH), PSR! Nermong! ﬁéfédsh‘-? mar kers or
y

"sui ci de" agent, toxic conpounds, antl-anglogenlc agenst pepti des,

Vand anti - caWEP“Q@éﬁHR&Uc@@Bﬁ"@e@’O“Qh@@% ygseular &Héo"h@ﬁlt% Whal |y sinilar

bi oactive egni V@rﬁaéﬁzutyh%mé (\PEG?FFOF\QQ@CQrdNtﬁ hizRffs, ekheUinggNt of the
present i nvent | on, here is EI’O a conposit i on fOI’ oral dm ni stration

and int est | Rigrieugas,i UE‘P'@"B‘T‘Ssa $F’t |h8HHq’“QS'5ﬁ‘?p(E’EFPFHJCB'i’ aeyralegisdeut i ¢
pol ypept i defabitnd, setifothspic faefofd! naliRflranbmtiteyd, hamtnddumdrater@ymb@ product s

descri bed her wi t h,  deoxychol ate apd saponins. in o to provide a
subst anti al @@ﬁ%oagﬁegggt{pes prgtelc fragments, vacgnes adjuvants, antlgen ,

immune stimulating or inhibiting factors, heomatopoietic factors, anti-cancer

products, anti-inflammatory agents, anti-parasitic compounds, anti-

microbial agents, nucleic acid fragments, plasmid DNA vectors, cell

proliferation inhibifors or activators, cell differentiating factors, blood

coagulation factors, immunoglobulins, anti-angiogenic producst, negative

selective markers or “suicide” agent, toxic compounds, anti-angiogenic

agenst, polypeptides, and anti-cancer agent nucleotides, and the like, and

structurally similar bioactive equivalents theraof.

In accordance with one embodiment of the present invention,
there is provided a composition for oral administration and intestinal
delivery of a nutritional compound or & therapeutic polypeptide that can be
formulated, but without limitation to producis described herein, with
deoxycholate and saponins in a ratio to provide a substantially increased
absorption and systemic bioavailability of the peptide by the intestine of the
host. The composition aiso comprises a pH neutralizing agent, such as but
not limited to sodium carbonate and calcium carbonate, and at least one




absorption and system c bioavailability of the peptide by the intestine of
the host. The conposition also conprises a pH neutrg;}m ng agent, such as
but not limted to sodium carbonate and cal ci um car @ d at | east
one 13 APR 2006 -15 inhibitor of digestive enzynes, such as ut not limted
to egg al bumn or beans. A skilled artisan will understand that the
nature, the nunber and the anount of neutralizing agents, digestive enzyne
i nhibitors and uptake increasing aggnts is adaptable to reach desired
delivery properties. This conposition is preferably solid so as to be easy
to mani pulate in fornulating oral conposition forns. Neutralization of pH
is i ntendednritmtorreamwaeesrszmst BecHpak bot ﬁottlhﬁitdd!l ﬂe@jg duiireet to

d-b e ui liQri conpat, th st o actlve atural or
23C/Int heglsg b 8?%%&.5'"”“ il o étaaﬂggfhwtvﬁea UMRer2RY % but not

limted to, aheumesn n@b@alizmgBag@ﬁ&%w@ﬂﬂr@éﬁiﬁf@hﬁbﬂb@é \éﬁﬂnupaél@t 6.5 and
7.5. Itlstobeunder tood%ﬁ t he abo %! l'ist of dru r?I

i |1 ustrati ofCres§iNgoRARNTS, i §d %’]?sto ﬁ%"’t‘(’?'p e “é%’yaﬂ’fo ITqu ysive i st of
P, %, e spstdrechgiis S mdayed et i o s
physi ol ogi c BTy aﬁ 9 iy on mﬁatN%ﬁﬁ?Eﬁ;‘%n a'ﬂgdﬁé'ﬂtéﬂ‘ng:toc he

conposi Ej i Onme@h mdsueaﬁhg&n@tpH iy &g U@@sﬁvétcimdetotumd Q&eﬁatw%bri@ﬁi ive
conpounds, suc res .. Anti-en ep

cat echol ani ﬁ%@pa@’i? ﬁsh ﬂfe§“° lanaaqtua%snaégra a?ﬁdS '8°9I56'r t he

pur poses of ptda{ecusr?ﬁ@d'gehﬂve&t‘ﬁct@pH mdy iS4, 0ot Katllimited il et dbounean any
nutritional r (51 % sef ul Si t,i derived from a bi ol ogi cal
sour ce and/ 8@@ s FH¢ R ?ré' Iy @%%%908583 dgoc£| val ent thereof such as

i nsul i n, henme, hentigd tabu;ewuncﬂé:r@tmodmat thenabivve Gist ehuntideas ifenilluseratibrnor nones; 4
"enzyme" nz i n, or conj ugat e
protein proaﬂijgag BP%I%B{ qtfr%‘f'g%ci/ﬂ? ﬁ@taﬁ'c'aaF?v%ﬂ%t (%fﬁ(ﬂt e di%% i ons as a

bi ocat al yst whichmeay ber’eeine:fmlduyfmsmfaﬂéd mefpasulhta@nmdgrtbmﬂl delivepse skilled in

teP§ ¢ ﬁ{ E)po](calo'[ om%ﬁfm‘ls ofgltﬁg u'pl‘ensenp NHvehition” r8th% ycﬁysm%g;ca El acﬁ\lljeCh as

compounds that can be encapsulated in the compositions of the present
invention include biologically-active compounds, such as proteins,
enzymes, anti-enzymes, peptides, catecholamines, anfi-histamines,
analgesics, and the like. For the purposes of the present invention
"biological” is defined to mean any nutritionally or medically useful
composition derived from a biological source andfor a synthetic
pharmacological equivalent thereof such as insulin, heme, hemoglobin
{bovine, human, or synthetic), and hormones; "enzyme" or “"enzyme
system” is defined to mean any protein or conjugated protein produced
biologically or synthetically and which functions as a biocatalyst. Other
medically useful compositions known tfo those skilled in the art, for
example, globulin, one or more glycoprdteins, such as erythropoeitin, may
also be incorporated in the composition of the present invention.

The amount of therapeutic polypeptide will vary widely,
depending on various factors such as the particular peptide to be delivered,
the indication fo be treated, the individual patient, and the like. The amount




al so be incorporated in the conposition of the present invention. The _
anount of therapeutic polypeptide will vary w dely, depending on various .
factors such as the particular peptide to be deli vqudAPRtmﬁi ndi cation to
be treated, the individual patient, and the |Iike. The ano 13 APR 2006
~16 will be a therapeutically effective anount, that is, an anount that

wll provide a therapeutic effect, to be determ ned in accordance with
wel | - established nedical practi c.e._fd‘ugt her enbodi ment of the present
invention is the use of enteric coatings, which are available for tablets

and capsules. Enteric coatings will remain intact in the stomach but wll
ralpi dly di Sﬁ\dﬂ \ge artherabbatically effeetivat ambent, shihml is, aAt @abimethat har eaL te.rI
reeasmgte u t3|tes 0 in.the Intestine .g,, the ileum
and col on). g ‘8%‘8??%@9%&2?%&% ofa{Bled it perordance. W')(‘kl f"%#‘nat ively, a
controlled reeﬂabmsed(mﬁéthcaﬂﬁ}acu@ry vessel ‘designed to rel ease a drug after a
pr edet er m ned per| tg' and thus after the sel as passed into

the ileum or col on’ ﬁrﬁ'@ Orimgnt of theuPregent inygation 5rt US§ PGRMEAC t he present

i nvention. Soatingeeaiieh ard aedilible fbh@ble@mﬁTﬁb@tw@wﬁtﬂgy wie (ALZA
Cor poration, Palo Pul si nca TM del | ver¥ device (R P.

Scherer Co. J® mﬁ*ﬂé“ﬁ%%&%%ﬁ"%@ wif Faﬂ'fg\‘d’@%%‘i’ Paes YRY B f or mi ng
reagent Whelsmam mtbenrmoItmreamme@fasmgrth@@rug be i dowRSERIM it thedrug is from
about 2:1 tg atgou rm n reagent is added to increase

t
the Ii pophi MU (‘5"9 'ﬁ%"%%?ﬂ&\?@%%@i‘?rﬁlcﬁﬁ 3 #% WRl knpwnd it or drug and
t her eby I ncretagdternatiselyyeatrontrelig reeedel bidl wehbmrwmselnaeé@ﬁeddfwg S

| i pophili ci 0 ovi de ,sonme ot e dru om enzymatic
deact i vat i o:ﬁéﬁ%\asseynﬂcck %Taﬁf’h@ EfeeHEn @Fﬁﬂ%ﬂ?g tﬁi‘g g he vivo does so
in the aquecessebimas rpnsa%ﬁntofthé hleugaert tolont est Ibaausel‘drﬁcﬁelwaelﬁfeésent ative
ion-pair fo a e sodi.umd nesul f nat um | auryl

sul fate, Eﬂﬂn’&%’uﬁﬁ] gjg i’i Sf"'ﬁ 'H‘éergﬁﬁodg t"‘:f)srSe She g‘P‘é%eﬂ? i nventi on,

t he corrp03| GHRONSET™ deilvery dewce (ALZA Corporation, Palo Alto, Calif.) and the

Pulsincap™ delivery device (R.P. Scherer Co.).

The composntlon may further comprise an ion-pair forming
reagent wherein the mole ratio of ion-pair forming reagent to drug is from
about 2:1 to about 10:1. The ion-pair-forming reagent is added to increase
the lipophilicity of the dissolved physiologically 'elétive agent or drug and
thereby increase’ its membrane permeability. Increasing the drug's
lipophilicity may also provide some protéction of the drug from enzymatic

- deactivation as much of the peptide degradation that occurs in vivo does so
in the aqueous environment of the gastrointestinal tract. Representative
ion-pair forming reagents include sodium decanesulfonate, sodium lauryl
sulfate, and sodium benzoate. ,

[n one embodiment of the present invention, the composition
may optionally comprise from about 0.01% to about 10% based on the total
volume of the composition of an intestinal mucosal membrane transport
enhancing agent, such as deoxycholate. Such agents facilitate the
absorption of the therapeutic agent across the mucosal tissues in the
intestinal mucosa and directly into the bloodstream of the subject. Also

o




may optionally conprise fromabout 0.01 %to about 10% based on the total
vol unme of the conposition of an intestinal nucosal nenbrane transport
enhanci ng agent, such as deoxychol ate. Such agents f C|I|tate t he
absorption of the therapeutic agent across the nucos % in the

I ntestinal nucosa and directly into the bIoodstrean1of the subj ect. Also 13
APR 2006 -17 tissue transport enhancing agents suitable for use in the
present conpositions are sel ected f50n1essent|al or volatile oils or from
non-toxi c, pharmaceutically acceptable organi c and i norgani c acids or
salts and esters thereof. Essential or volatile oils which nay be enployed

in the congegét irafspake eﬁﬁémﬁg?daderntyns%ﬂméafbrouée halse girksenti ce oil, fish
oil. The preferred essential oil is fish O[aglenéﬂg a ot her ?n‘oodl ment of the

present i nVeMROgHION: gEe eYJpgied fiombRssentiy) ¥R A Bent s such as

preservat i vigfanABsedinhily0sbsEbtise or'gryme Cald MoRgsPicy abid¥esr k4Rl udeé but are not
limted to sodi um benzoate, sorb aci d nd the net haé/ﬁ{i IB;}hgropyl esters
[

of p- hydr oxSatey& theret. a%?’ﬁ?”f'i'p%fr‘éfﬂ%tﬂ%)o'lsﬁgﬁ? 811 g o] ants include

butyl at ed Wﬁ@éﬁloﬁrﬁrécﬁe%ctemw@E{Béhd"ﬁﬂjrfaﬁa’ ofl Olideesie, fishaiidiThy dr oguai areti c
acid, the gallates suc ropyl gall ate, ofroqw none, propenyl nethyl

guaet hol ri?fe@"'l@?less?rl'ﬂabﬁ'f"@ﬁﬁgﬁﬁ tes, or vvater sol ubl e agents such as

al kanol am nes, al ahgbher eﬁi%dmﬁémw m&%r@éd@m\fentﬂmethmﬁmws%ﬁr red
antioxidant is Tenoxi M GI1 (1:1 vitamn E-so bean '8%329“0)&{?@ ent in a

concent r at i 'BAY FeNEE \ﬁé‘gﬁ"’ﬁ@oﬁﬁerﬁ%s%h BFpBFEey %eﬁa§ Fotal vol une

of the drom'ﬁiieal e%br\@h@esy;ﬁ&lua@b@tfaréa@plimteaaatsobuum@‘attmcmbp I's
enhanced up ti éogﬂi‘cfm when the delivere to eth W|th deoxychol at e.
To prepare & FH d0f¥a@nE o PFRPYLSSEHS of" A Fn@‘é’ tion, the

i ngredi ent s(parsedsy Hélpmﬁtétutz@gﬁﬁda@:rantsamiaﬁe bbﬁytékécﬁhmyi anisgigunt of oil is
added. These materjials are m xed ether unti h ene us m xture of
i ngredi ent t?‘&é'ﬁf Shy%wa’cp@gug,ti PQ‘({F"?rSH?‘rﬂP’Qt %rpa(ﬁ@ ﬁFessed i nto
tabl ets thaprop@n ddieie, baydroqmiﬁ@hem tpko;:anﬂuumethyle gattol cand  alkyl
thiopropionates, or water soluble agents such as alkanolamines, alcohols,
and propylene glycol. The most preferred antioxidant is Tenox™ GT1 (1:1
vitamin E-soybean oil), present in a concentration of between about 5% to
about 25% based on the total volume of the droplet.
Oral absorption of recombinant human GH to carp is
enhanced up to a 1000-fold when the delivered together with deoxycholate.
To prepare the pharmaceutical formulation of the present
invention, the ingredients are drj/ blended together, after which a smali
amount of oil is added. These materials are miiced together untii a
homogeneous mixiure of ingredient resulis. The resuiting solid formulation
can be pressed into tablets that can then be coated with a suitable enteric
coating. Alternatively, the solid formulation can be placed into a capsule
formed of gelatin or the like and coated with an enteric compound, or
placed into a controlied release delivery device such as the CHRONSET™.
The solid formulation provides a mean for easily and conveniently
fabricating a dosage form.




o

coating. Alternatively, the solid fornulation can be placed into a capsule
formed of gelatin or the Iike and coated with an enteric conpound, or
placed into a controlled rel ease delivery device su§ § gg v@ﬁ CHRONSETTM
The solid fornul ati on provides a nean, for easily an ﬁ ﬁently
fabricating a dosage form 13 APR 2006 -18 One enbodi nent of the invention
is to provide a method for delivering hornones and pharnmaceuticals to an
ani mal or human host. - Anpbng the agr, cultural production field, the
production of different species of Tishes is inportantly pointing out. The
control of the reproduction physiology is of particular inportance. The
first indication Otmkﬁémbaﬁﬁﬁ%t@ﬂﬂuiﬁﬁeﬂﬁﬁi@Mkﬁbkﬁle&ﬂuﬂﬂhﬁi&ﬂl”H|S
reproduction by feeding bioactive mnmaterials was OV|ded ?tudles whi ch
enpl oyed. n%%wéﬂ'ns’ahom%amﬂupbmﬁcswﬂ%ﬁ ig PBsa“"T'ﬁ gr hijnap repl acenent

or suppl ememighé e &gﬂd&lturﬁl BHidhéﬂan fiRliE ARG PrddRBfornasdifeent seersved to induce
nuptial coloration in the itterling Acheil ognat hus i nt e[r;‘u(%‘%dl um

partial |y n@ltfishes i impertadysecipliig ofi afa «entrol, of Hie | rgare Bgur nus

angui | | i caugijslétogy'i€ 9 bhiiddlal tngdfahed.i The f@éfﬂ%cﬁca&hﬁrdf% itgentidnbr ood
i nterval by, 10-1 da s in the smordtall Fho phorus hel]eri, and increase

egg si ze anf@'i RANPEIEEPE cBaYallss animalsir er fR¥refeeding k Biogetlygt  sal vel i nus

fontinalis. maidiblsaivas, pﬂfvﬁded Bﬁf@tﬂcﬂléé nakicle Nerplo§ad MRAmRIaliaH taddy extract to
gol dfish C. _auratus, induced ovulation and increased s ion. The
i npor t ance ¥PPR E’@Eé"‘iﬁfﬁ?réeﬁ' ef Biise dieigry r??f@“%(ﬁ%‘?frﬁfaﬁwpﬁﬁ‘e@%@%w ns in plasm

sal mon gon ﬁﬁtb%r@pér‘éﬁr@ has b&sishekeeane irtitde nuptial coloration in the
17a- 20p- d|p whi ¢ rovide a . likely endocrine-based

" expl anati on '%%‘é’%@y@g{/}’é’ﬁ ’@P‘fq ’g’gg’é’”bﬁ”aaﬁﬂ%f“at'ﬂet and g}cyea&%eerggr ations

during earl dlametdﬁvﬁﬁthegmhbﬁrrﬁis@wmﬂs ,anymu:aawaais Gesliindireotaatione pr obl ens
nor mones, | #hati woappel L JERREYs BN sPEbdRatortolidh of for any
maj or benef Xiphobhdrus eﬁ@'[@ﬁt énm tigesm@ntaggl sixk aneptnmdue:tpmcommuscul tur ed
speci es usi rrr]%tura %nor"_? femae I&anltr%ﬁ? éa?ve%us fgntmarbs Similarly, oral

administration of salmon pituitary extract to goldfish C. auratus, induced

ovulation and increased spermiation. The iMpoﬂance of these data relates

to the accompanying elevations in plasma salmon gonadotropin (sGiH),

testosterone and 17¢-20p-diphydroxy-4-pregnan-3-one, which provide a

likely endocrine-based explanation for the cobserved effects of other

pituitary preparations during earlier investigations (i.e., uptake of GtH).

Due to the problems inherent fo the use of pituitary preparations

and partially purified hormones, it would ’appear unlikely that such

preparations will offer any major benefit with réspect to the control of

reproduction in cultured species using the oral route uniess formulated in a

composition of the present invention. A comparatively recent innovation in

the control of maturation has been the application of gonadotropin-

releasing hormone. Many of the analogue forms of GnRH are 50-100

times more effective at inducing ovulation than the natural forms, and

include those which incorporate D aminoc acids and have terminal residues

substituted with ethylamide. These manipulations have the effect of




conposition of the present invention. A conparatively recent innovation in
the control of maturation has been the application of gonadotropin-

rel easi ng hornone. Many of the anal ogue forns of Gngl—gwo 100 tines
nore effective at inducing ovulation than the natur §l6nd i ncl ude
t hose which incorporate D ami no acids and have term nal residues
substituted.-with ethylam de. These mani pul ati ons have the effect of 13 APR
2006 -19 enhancing the resistance of,4he nol ecule to-proteolysis. GiRHs
stinulate the natural release of GH exhibit w de species potency, are
relatively easy to manufacture and therefore are economcal. In addition,

the pepti de%nbdir&:mgﬁﬁﬁhb@ns@%@é oPthél iGle €8 &€ pRtediRIP CGARHE %tlmﬁiéﬂa express

non-varyi ng rrpéi)i ntI the peptides are stable an
i ndefinite “ HF%F% RASE e??‘h batr\@detse?%ﬁ peieadve ATy releé-w)ae@%ns at

t enper at ur efo h@h@fe{ctu?é)%d tNergive Narc@UBhARICAT. Q¥ adl8itisn AR beftfdes apdi dat e
nol ecul es fo se I n tge oral _ approach to controlllng repr oducti on.

| ndeed, out Stable: SoRMer @ES TR of temperatyes, @bdieXBreses AaRYPRINSPOtNRYh t hat

dietary del lm@dir}a ﬂi&ﬂb‘é‘ﬁldey\’aﬁéﬂs@ble 1ot EHQM'IeF Hifd PEHAE pRYRBE Shey S NOW
i ndi cated as a for controllin i nal stages of mat'uration in

fish. Wil eaFﬁ)P r?é‘?% CoRdiHensy afd?qmnﬁﬁﬁtw%n%%!%d@ G-njAsc Y@

i npl ant at i omhRHnsethdedeuoeu@ﬁr@éﬁd@ﬁat@fme:éeu:weror agant ags bl bei ng

stress-free. This vance in uctive biotechnology is particularly
useful .for §B%r8?‘é'§aiiﬂhf3€'?\tr‘ﬁll“@ ﬁiﬁﬂ@%"&ﬁ?e tefeeda ificiegt S@edinental e t oo smal |

for safe inpeideh@nhdd a@cum@é@df@&h&haﬁ&é@kﬁéélwerﬁ & GARIHAL,ORith 6hr oni C
. treatnment. wi t HAS s neans.to induce _maturation precoci ously,
Jwhich is coWétFﬁ‘gq(E’d’ H'Ef'\%aﬁ?% d?jEOWdW'?ﬁje?l 88 a petadden emtrolipd fhe use with
sex rever sefindirstagiat ot iatubatior @rfisho Mﬂem{e@dpeﬁélvé Snogktitidran, studi es
'he possi bi MLyt triesBBul HHPRSE OwrHopR « SBBLIEdy; fe! 4 del very
t echni ques. advartage t ohabeineatreshfies.ved Th_teatad\/raacé eafli Agrafucaid!ppi es
ot T2 amt Pl AbiSy 4 deAbc, M 4Rl RHBLERE XSRS VRSl ' "

handling and/or, are too small for safe injection (i.e., ornamental species).

In addition, chronic treatment with GnRHAs provides means to induce

maturation precociously, which is considered advaniageous during roe

production, or for use with sex reversed broodstock.

_ Similar to the control of reproduction, studies using pituitaries as

feed supplements also provide an early indication of the possibility of

maﬁipulating growth in teleosts using oral delivery techniques. Thus, it has

been observed that the feeding of gruppies Lebistes reficulafus, with -

anterior pituitary powder resulted In significantly enhanced growth

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

length was observed for swordtails fed exclusively on dried anterior

pituitary from birth, while other experiments observed a doubling in weight

and tripling in length of lake trout fed anterior pituitary twice weekly.

Treatment of cultured teleosts with growth hormone (GH) and related

peptides offers a number of potential advantages, and several studies have

confirmed that orally delivered GH not only enters the bloodstream, but




per f or mance when conpared agai nst controls. Al so, a 50%increase in |ength
was observed for swordtails fed exclusively on dried anterior pituitary
frombirth, while other experinents observed a doubli in weight and
tripling in length of lake trout fed anterior pituitéfg ARR 2806week! y.
Treatnment of cultured teleosts with growth hornone (GH) and rel ated
peptides offers a nunber of potential advantages, and several studies have
confirnmed that orally delivered GH ngt _only enters the bl oodstream but 13
APR 2006 -20 accelerates growh ratein fish. Supplies of reconbinant GH
are presently stable and production could be increased many-fold with

i ncreased gessladtes\irowivete inFitBh SUpPREDLNRBEMBINBHEGH Bre PhRenty oduced at

t he i ndust rtﬁ%l | evel , (E'rf cost_effici entq?and easily jncorporated into
comercial SR Lndwpredkiction, copld, bey ingregsed e gianyoldt with dnesgesel ecul e may be
of inportagemand. aMRFeAEF, SSuch trécdtbihahi’ protdidd, | v pisadedd afl theor s, net hods
of enhanci %tﬂie pegl ecul es st uctur%l integrity or potency nay provide
benefit frdHusiiabRYel AmicAstaficint an p%érsi]w&or%ateﬁ)é@erqomm%ﬁta f

gr owt h- pr ongiiéi®ig WHilagmenssudiiral itedatly mo¥l 8RUGH Mdledlis My ®¢l e product s

“that express eater stability under | upenal degradation, A particular
enbodi ment SPPETROCE AS LR CHRUERIACS 'tr?'és'@@nﬁlr'@w'ggd %’rmﬁdﬁﬁ@gﬂ? Pbn and a

met hod al | owhnghdidietheseoletulédaruetimhl iftHH9 oF Pbteviay fiahPrdvide bédeat of fers
significant _advant a e4 n tgat it rg%gces | abor, costs, is tine- saving,
decreases t H@hBE O figdminiskation, PersRRCEVE. o HeSARRON; A IroWinkPrA®ei®s  and does

not invol ve fiaprentsosty iheaGel diclle Mg UWISE pRthWiROBRIdueE thaeakpresd waters.
The princi pal aget?rmtnan‘% ﬁf SP ﬁifria§ . muni ty at nucosal surfaces is
secretory | §RF¥ S HAderHume ag 5 P@tﬂ'cal ly and functionally separate
from the conponent sAgartichiar embodihihd b thispredat wehin is o beAideant | body
responses ma?g be .l.nduced I(ﬁgad% b%h&he appl,i catjon c%f sui faple imunogens
to a particGPEPORIXDHER 2 LU0 sRWIRg IR UsP ohiiteqt gl route Ighvaceinaionses,
however, ar ¢hathefare significant advantaget in then ér aideces izbot Reste 0 rTome-

saving, decreases the possibilities for cross-contamination with needles

and does not involve inventory handling or require disposal of treatment
waters.

The principal determinant of specific immunity at mucosal
surfaces is secretory IgA (S-IgA) which is physiologically and functionally
separate from the components of the circulatory immune system. S-IgA
antibody responses may be induced locally by the application of suitable
immunogens to a particular mucosal site. The bulk of mucosal S-lgA
responses, however, are the results of immunity generated via the common
mucosal immune system (CMIS), in which immunogens are taken up by
specialized lympho-epithelial structures, collectively referred to as mucosa-
associated lymphoid tissues (MALT). The best immunologic
lymphoepithelial structures are the gut-associated lymphoid tissues
(GALT), such as Intestinal Peyer's patches. Other structurally and
functionally similar lymphoid follicles occur at other mucosal surfaces,
including those of the respiratory tract,




mucosal i nmmune system (CM S), in which i munogens are taken up by
speci al i zed | ynpho-epithelial structures, collectively referred to as
mucosa- associ ated |ynphoid tissues (MALT). The best nnunologlc

| ynphoepi thelial structures are the gut-associated | g ssues
(GALT), such as intestinal Peyer's patches. O her structura y and
functionally sinilar |ynphoid follicles occur at other nucosal surfaces,

i ncluding those of the respiratory act. 13 APR 2006 -21 According to the
present invention, a host can be infrunized by oral administration of
bacterial protein i munogens, preferably m xed with an adjuvant, such as

chol era toxin (CT) Actgrdiﬁﬁ%ﬁﬁe pré@erﬁﬂw@ﬁildhvémoet tdifbe MAUMIEePby Chol era toxin
used is non-toxic to The ability of a vaccine to protect against

ni cr obi al ml@ﬂnﬂaﬁtr@tmn Ofai%ﬁctﬁﬂéllﬁ’f@@ﬂ‘ ﬁémenqqenﬁearﬁéer@tﬂww% Htive
conponent Y @idre Couchdad BRdleradoRIRAET). ”9¥ c@url"sé b ah hﬁgdvﬁﬁﬂ nhged host but,

by elimnating carriage anong inmunized indivi dual's he pat hogen and
hence any dim@isef gholeraiedsusngys npe-taxiq Withabed- from the popul ation as a

whole. Oral admi ni ?hé%b{)@rbf%%cahé%gr BhaifSfRicRbIE SblbhizaMbri r OM
adm ni stration of mcrobrral s t he vacci ne can protect against both

m crobi al @ RAVided herein Taeanstaatshe agtivaseanapnent Biay giytectrRgainsk anpl e,  PspA

is a prefer, Mot 8819 i1k B Hﬂﬁ}ﬁﬁé@lq{o%{bt' %Fﬁ’hin@ﬂ Arflagt! Anbadged
I nter natloncgf\ééggtent gf)pl |eclat|on WO 9 1 B% l$g(é‘nrt?éf% con?ent of whi ch

i s i ncor parigaized ieqividugis, tbe paibpgen @’Pﬁbh@"c&r%‘y Qi%%gé? itgHsENR2E equences for

the PspA gqg@e;fnql%&mmgrﬁgﬂﬂ%n@glawhag production of a truncated form
-, of PspA by genetic _engineering and the denonstratjon that fsuch truncat ed
) formof PspA conf efsalppéfitisiialen imeyialee PreveshAePsisglesyiing e

PNeuNdCOoCCiadrhinRIAIRFISERTRSIAS, édﬁﬁhanvmm cart prlla,e@t bgaiRstshstn that  PspA
proteins are variable in S|ze(ro 70 kDa) he Ctermnal 37% of the

nol ecul e i smicelialcolopEAiTs A ﬁpsts;{gy%mgm fagicndi d repeats which form

For example, PspA is a preferred antigen for pheumococal
infections. In published International patent application WO 92/14488, the
entire content of which is incorporated herein by reference there are
described DNA sequences for the PspA gene from S. pneumoniae Rx1, the
production of a truncated form of PspA by genetic engineering and the
demonstration that such truncated form of PspA confers protection in mice
1o challenge with live pneumococai.

From sequences of the PspA gene, it has been shown that
PspA proteins are variable in size (roughly 70 kDa). The C-terminal 37% of

} the molecule is largely composed of the 20-amino acid repeats which form
N a binding site that permits PspA to attach to the phosphocholine residues of
the pneumococcal lipoteichoic acids. The ceniral region of PspA is tich in

prolines and is suspected to be the portion 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

antibodies that are protective against sepsis. Although PspA's are almost

always at least slightly different from one another, there is enough cross-

reactivity between them that antibodies or an immunological response to




a binding site that permits PspA to attach to the phosphocholine residues
of the pneunpbcoccal Iipoteichoic acids. The central region of PspAis-
rich in prolines and is suspected to be the portlon of the nol ecul e that
passes through the cell wall. The sequence of the 36&?&@%80% of the
nol ecule is largely beta-helical and contains the region of "PspA that can
elicit antibodies that are protective against sepsis. Although PspA's are
al nrost always at |east slightly dlEéerent fromone another, there is
enough cross- reactivity between thémthat antibodies or an i mmunol ogi cal
response to 13 APR 2006 -22 one PspA detect or is effective with respect to

PSpAs on aldneNoei A BaesiCdr-Is eﬁ&i’u@é’\éﬁth respEEY i P§;§A§6\n ‘éﬂ bhe@ﬂ@cdﬁ&pA can either
protect against death or delay death with virtu ?ﬁﬂy L Lferent
chal | enge dYQraPYaY, ImUBzaiioRgYy one Pep/ean eithar pRoseRAdRINSLARRR %1 PspA s

coul d providgigaeubamt WS ViIriEIR! Adiferaa @ﬁé!léﬁgétstﬁﬁ'}%ur%@ﬁﬁn ly, The
I mmunoprotecti've truncated PspAs described I'n %c 2/ 14488 mw be used in
or

the presentMixpwe i dHmad ‘E“I'ff@bqﬁs?fA B/ oM Prayioscp %‘Hed or al
admi ni st ratg ﬂ-,stgogf‘%éﬁmocgggt or systens for in vitro and in vivo

expression o reconbi nant proteins are known; er sysfent such
as E. coti; and vﬂ‘ﬂs"’%‘%'ﬁ%ﬁ%‘eﬁtn’@h tigcaigd t EsPAS Qgﬁﬁcﬂg‘?-fg B\Z(bl rus

(vacci ni a, @/141@3 MY HéSuseRl- - the GHBSErK RAVENYiOA WS, th&quppffamhéms)

bacul ovi rus er pes Vvirus; yeast; and the |ike; and, these systens may be

used for prdﬁ?ﬁ E?fba'?%’@(f?ﬁﬂrﬁ'aﬁ‘?m“’%ﬁﬂ"um ng the coding gene thereof.

| munogeni city nay Ijﬂférém&tt@ds Qf%n{sh@rii;ﬁltvitﬂﬁmd ¥ ORo exfirgssibAtddred with an
. adj uvant, comon]y used as 81%to 5 % rcent solutio |n phosphat e
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immunogenicity may be improved if the antigen is co-
administered with an adjuvant, commonly used as 0.001% to 50% percent
solution in phosphate bufiered saline. Adjuvants enhance the
immunogenicity of an antigen but are not necessarily immunogenic
themselves. Adjuvants may act by retaining the antigen locally near the site
of administration to produce a depot effect facilitating a slow, sustained
release of antigen to cells of the immune systerh. Adjuvants may also
aitract cells of the immune system to an antigen depot and stimulate such
cells to elicit immune responses.

Immunostimulatory agents or adjuvants have been used for
many years to improve the host immune response to, for example,
vaccines. Intrinsic adjuvants, such as lipopolysaccharides, normally are the
components of the killed, attenuated or non-toxic bacteria used as
vaccines. Exirinsic adjuvants are immunomodulators which are typically
non-covalently linked fo antigens and are formulated to enhance the host
immune response. Aluminum hydroxide and aluminum phosphates




attract cells of the iMmune systemto an anti gen depot and stinulate such
cells to elicit inmune responses. Innunostinulatory agents or adjuvants
have been used for nany years to inprove the host ne response to, for
exanpl e, vaccines. Intrinsic adjuvants, such as I|p rides,
normal |y are the conponents of the killed, attenuated or non t oxi c
bacteria used as vaccines. Extrinsic adJuvants are i nmunonodul at ors whi ch
are typically non-covalently linked,to antigens and are fornulated to
enhance the host i mune response. “APum num hydroxi de and al um num
phosphates” 13 APR 2006 -23 (collectively commonly referred to as alum are
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medi at ed i mmuni t , 1 nmmunogens are preferably enul'sified in
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"solid" formof pills, _tablets, capsules, dg)%t and th Ilke i ncl udi ng
"solid" préﬁﬁ‘i‘*é’ceidor'l‘?“'\l\!ﬁl%HC“@}’e’mmHﬂogeé’!Seé‘é% rgteraily cgmwWaied AN i qui d
filling, e.ghjuvamed.atin covered |iquid,

Compositions of the invention, especially for oral administration
may be conveniently provided as liquid preparations, €.g., isotonic aqueous
solutions, suspensions, emuisions or viscous compositions which may be
buffered to a selected pH. However, since delivery o the digestive tract is
preferred, compositions of the invention may be in a "solid" form of pills,
tablets, capsules, caplets and the like, incltjding "solid" preparations which
are time-released or which have a liquid filling, e.g., gelatin covered liquid,
whereby the gelatin is dissolved in the stomach and/or small intestine for

E delivery o the gut and/or digestive system. A
- The composition of the invention may also contain
pharmaceutically acceptable fiavorihg and/or coloring agents for rendering
them more appealing. The viscous compositions may be in the form of
gels, lotions, ointments, creams and the like and will typically contain a
sufficient amount of a thickening égent so that the viscosity is from about
2500 to 6500 cps, although more viscous compositions, even up to 10,000
cps may be employed. Viscous compositions have a viscosity preferably of
2500 io 5000 cps, since above that range they become more difficult to




whereby the gelatin is dissolved in the stomach and/or small intestine for
delivery to the gut and/or digestive system The conposition of the
i nvention may al so contain pharmaceutically acceptable flavoring and/ or

coloring agents for rendering them nore appealing. 1@%2%%3
conpositions may be in the formof gels, lotions, oint creans and

the like and . wll typically contain a sufficient anmount of a thickening
agent so that the Vi scosity is fronkgbgut 2500 to 6500 cps, although nore
vi scous conpositions, even up to 10 cps may be enpl oyed. Viscous
conpositions have a viscosity preferably of 2500 to 5000 cps, since above

that range AdiaKisRaCHIReIBY, apdid thétahab OthelchrifRRBRAO San prskEhni St er

However, above that range onposl'ti ons can approach 'solid or gelatin
forns that golid Qrm@:lﬂt@a‘gmg/thatimmﬁhgn @ﬁé‘&y admigistoied poasvalpwed pilor or al

i ngestion. fofgH kffprations are normally easier to prepare than gels and
ot her vi scous comf?gm tirons, and solid conpositions. Additionally, liquid
conpositions are s diuishBrepasitiens arsaninally casierselpiapass Gan gelsgndi al |y to

ani mal s, Chét‘hg Q/fécoﬁ‘@rcbh‘\%ki%lﬁéﬁsy %{6‘;%!&*&6 gfﬁﬂms ’}ﬂld%l‘l@éﬁ IW(]fa may have

d|ff|culty swal | ow n capsul e or in multi-dose
si tuati ons. mmswﬁw@mmh@hmor@monWIwﬁ@ﬁdmerb@sp%altyoﬁoﬁul at ed
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with mucosa, such a ch or intestine. Suitable

nont oxi ¢ ph@ﬁm&xema@@wmg @Mbﬁﬂhﬂ@i ecapgriei ef the kri oreisipauftadese or al
carriers, ‘é‘ﬂdatsQﬁs Wu@é&&n&orﬁgqéﬁfb%e oﬁkthb'cﬁﬁeﬁ ﬁ‘aﬂd‘ﬁar@rﬂe fbfrmulaﬂﬁlf maceut i cal

-, and espeC| oral eror har maceuti1 cal formati ons. Obvi ousl Y, t he
' choi ce of sWit laﬁin%aa%rppﬂ%@ ylsmaitlv regsoiRProvide lhaoenGentachReinds With he

particul ar gpeaae shek B3 i ing df tflatemEes 8PRickaRen (€. 9., whether the
conmposition is to be formulated into a solution, a suspension, a gel or

anot her 1iquid forrguiigpleaneefoxia BearatREeiGaNy aseeriafle | coRetshnd he _
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pharmaceutical and especially oral or peroral pharmaceutical formations,
Obviously, the choice of suitable carriers will depend on the exact nature of
the particular dosage form, e.g., liquid dosage form (e.g., whether the
composition is to be formulated into a solution, a suspension, a gel or
another liquid form, or a solid dosage form, or e.g., whether the
composition is to be formulated into a pill, tablet, capsule, caplet, time
release form or liquid-filled form).

Solutions, suspensions and gels, normally contain a major
amount of water (preferably purified water) in addition to the antigen. Minor
amounts of other ingredients such as pH adjusters (e.g., a base such as
NaOH), emulsifiers or dispersing agents, buffering agents, preservatives,
wetling agents, jelling agents, (e.g., methylceliulose), coloring and/or
flavoring agents may also be presént. The compositions can be isotonic,
i.e., it cén have the same osmotic pressure as blood and lacrimal fluid.

The desired isotonicity of the composition of this invention may
be accomplished using sodium chloride, or other pharmaceutically
acceptable agents such as dextrose, boric acid, sodium tarirate, propylene




rel ease formor liquid-filled fornm). Solutions, suspensions and gels,
normal |y contain a major amount of water (preferably purified water) in
addition to the antigen. Mnor anounts of other ingredients such as pH

adjusters (e.g., a base such as NaOH), enulsifiers{g gpg@z i ng agents,
buffering agents, preservatives, wetting agents, jelling @egn (e.qg.,

net hyl cel lul ose), coloring and/or flavoring agents may al so be present.
The conpositions can be isotonic, , It can have the same osnotic
pressure as blood and lacrimal flul 85—The desired isotonicity of the
conposi ti on of this invention may be acconplished using sodium chloride,
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the selected |evel accept abl e thi ckeni ng agent.
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I ncl ude, 'gg m ~car boxy cel lul ose, hydroxypropyl
cel I ul ose, wankbmttero’thernwrtahe thickering waentp drgiude; éQf QGRS PEeBN of the
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use an anou I eve ected viscosity. Viscous
conposi ti onhk%rTélenbﬁefmteldqum@pféﬁ"i@ﬂ fr i thickpogrn Wil sdapene HPORE@Bt i on of such

t hi ckeni ng gg&ﬁtsarec@dphf &ﬁnt Blnk Y t%C&seeoéﬁlQh%uﬁlrﬁ%?WHIaéth&efTﬁy be

~, empl oyed to increase t e of the composition. Benz% al cohol may
Jbe suitabl e %‘QMQHGO%WVMPSF@W%/C@m%‘t‘@’@r%‘”&t‘?‘v@éuy H@P@Eﬁdnﬁc’ for exanple,

par abens, tQéiUﬁ‘Jn%ﬁﬁ'the gg@,ﬁgmgu@ﬁm,ckegfnﬁ%@ﬁgl koni um chl ori de may al so be

enpl oyed. A suitabl’e concentration of reservative will be from 0.02%
to 2% based on the Ft ghanmagerigaly aceeriekRje H"W“Hﬁyn%\é bg sRieedp| e

variation dgpeRebD@ HOBhN AR GE the SOMRIOsREN. Benzyl alcohol may be
suitable, although a variety of preservatives including, for example,
parabens, thimerosal, chlorobutanol, or benzalkonium chloride may also be .
employed. A suitable concentration of the preservative will be from 0.02%
to 2% based on the total weight although there may be appreciable
vatiation depending upon the agent selected. _

Those skilled in the art will recognize that the components of the
composition must be selected to be chemically inert with respect fo
microbial antigens. This will present no problem to those skilled in chemical
and pharmaceutical principles, or problems can be readily avoided by
reference to standard tests or by simple experiments (not involving undue
experimentation), from this disclosure. '

The immunologically e:ffective compositions of this invention are
prepared by mixing the ingredients following generally accepted
procedures. For example the selected components may be simply mixed in
a blender, or other standard device to produce a concenirated mixture
which may then be adjusted to the final concentration and viscosity by the
addition of water or thickening agent and possibly a buffer to control pH or




Those skilled in.the art will recognize that the conponents of the
conposition nust be selected to be chemcally inert with respect to

m crobial antigens. This will present no problemto,those skilled in

chem cal and pharmaceutical principles, or problenﬂScAﬁRQﬂmpeadily avoi ded
by reference to standard tests or by sinple experinents (n i nvol vi ng
undue experinentation), fromthis disclosure. The inmunol ogically

ef fective conpositions of this inveg ion are prepared by mxing the
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artisan. \Wen IS used as an adjuvant for oral 1 nmunizations, specific
| gA anti boddr#sgmare i nduced in secretions. Strong circulatory i nmune
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ce e S

-~ and 1gG and | gA ant| body-secreting s in pleen. The circulatory (or
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even stronger than, those induced by the adm nistration of sjmlar
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administration of microbial antigens along with CT are comparable with, or
even stronger than, those induced by the administration of similar
immunogens by the intragastric route. Accordingly, it appears that oral
immunization is an effective route for stimulating common mucosal
responses as well as circulatory antibody responses and can require less
antigen than other immunization routes.

Most soluble or non-replicating antigens are poor immunogens,
especially by the peroral route, probably because they are degraded by
digestive enzymes and have little or no fropism for the GALT. A notable
exception is CT, which is a potent mucosal immunogen, probably because
of the G.sub.M1 ganglioside-binding property of this binding subunit, CTB,
that enables it to be taken up by the M cells of Peyer's patcheé and passed
to the underlying immunocompetent cells. In addition fo being a good
mucosal immunogen, CT is a powerful adjuvant. When administered in
micrograms doses, CT greatly enhances immunogenicity of other soluble
anfigens co-administered with it.
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responses as well as circulatory anti body responses and can require | ess
antigen than other inmmunization routes. Mst sol uble or non-replicating
antigens are poor imrunogens, especially by the peroral route, probably
because they are degraded by digestive enzynes andiﬂhﬁQﬁlgygle or no
tropismfor the GALT. A notable exception is CT, which is pot ent nucosal
I mmunogen, probably because of the G sub. ML gangli osi de-bi ndi ng property
of this binding subunit, CIB, that,gnables it to be taken up by the M
cells of Peyer's patches and passed  to the underlying inmunoconpetent
cells. In addition to being a good nucosal inmunogen, CT is a powerful

adj uvant. Wien admmiopkebrBodithent] ah@JinAmRcslaasse viith dhegirkserenhances
i mmunogeni city of other solu ant i
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primary and metastatic) tunors which may be treated. include, . but are no
lim'ted to,(nchE®y By Adgmeiasiale) M@%&Yh@ gy be H?ﬁtﬁﬂé?‘gu%ne;‘ br east ;

cervix; endng @k@@tg&h&@d%,(th@@’@@mgtihmﬁ@h&eaélaymadst bradiért borieary gl and,
e A e i e SR S bl G ey
larynx;  oviHd 8% paicPsdsit; ecoleri reciuhi) Chadgh; Ngnidtdppnaizassubekitingy;es; thynus,
and uterus., It is to be understood, however, thal the scope of the present
vent s on 114eT WG MYSHE ATV SIET LA PYss PHRLSRVIDE PR E ARV Meul ar t urror
It is to bevangernbaad; sk ipvading adndnie); Retipes; diiyriles apd @sas. | nvention
e aben ' AP SR asE e ML RO ote ot Pkt BBRBER Soneor e
present not to be limited to the treatment of any particular tumor.
It is to be understood, however, that the scope of the present
invention is not to be limited to specific biclogically active ingredients, as
therapeutic agents.
In accordance with another preferred embodiment of the present
invention, the agent which is capable of inhibiting, preventing, or
destructing the cancer cells upon delivery of such agent is a negative
| selectable marker; ie. a material which in combination with a
chemotherapeutic or interaction agent inhibits, prevents or destroys the
growth of the cancer tumor cells.
Thus, upon systemic delivery of negative selective marker, an
interaction agent is administered 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 Negative selective
markers which may be employed for example, but are not limited to,
thymidine kinase, and cytosine deaminase.
The interaction agent is administered in an amount effective to

inhibit, prevent, or destroy the growth of the cancer cells. For example, the
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i nvention, the agent which is capable of inhibiting, preventing, or
destructing the cancer cells upon delivery of such agent is a negative
selectable marker; i.e. a material which in conbinatjon with a

chenot herapeutic or interaction agent inhibits, preVEﬁt&M&Qﬁﬁ@stroys t he
grow h of the cancer tunor cells. Thus, upon system c delivery of negative
sel ective marker, an interaction agent is admnistered to the animal or
human host. The interaction agent igteracts with the negative sel ective
marker in order to prevent, inhibr?,'br destroy the growmt h of the cancer
Negative selective markers which nmay be enpl oyed for .exanple, but are not
1M ted O nohdbiE ShO% b Be aaniflicfdd BP b SnfBAMAShouf Bemg 16 er act] on
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interactio : id nistered in an amount fromabout 5 ng to
about 15 n&‘fégﬂ{#’mﬁﬁg}gl&%&ﬁgm preferably about 10 ng/ kg, degendi ng on

overal | toxicity t@he pasédninverton wiledenimdrevisadionindgeisfooge bitor e readi |y
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illustrate nventi on rather an tolimtTits scope. EXAMPLElI G owth
enhancenentinantipairathentham wulimit Bheenpey nchus nyki ss) and Brook Trout

(Sal velinus fontinalis) The aquaculture industry worl dw de has undergone
rapid expansion during the past 2 decades and currently represents the
fastest growing agricultural se@$AMPLEhe sector has grown at an annual

per cent a0 Bl or}ArLeRion B tow YRTROEbt s ke b et 1|
Q0O Q

| i vestock meat pro ¢ PRy HRafidyvest ock sector over the
sane period was chicken %%at prodgct?oﬁ with an APR of 5.3, followed by

pig neat 3.4, nutton and lanb 1.4, and beef and veal 0.9. Aquaculture's
The aquaculiure industry worldwide has undergone rapid

expansion during the past 2 decades and currently represents the fastest
growing agricultural segment. The secior has grown at an annual
percentage rate of 10.9 since 1984, compared with 3.1 for terrestrial
livestock meat production. The fastest growing livestock sector over the
same period was chicken meat production with an APR of 5.3, followed by
pig meat 3.4, mutton and lamb 1.4, and beef and veal 0.9. Aquaculture’s
contribution toward total world food fish landings has increased more than .
two fold since 1984 from 11.5% to 25.6% by weight in 1995. Projected
increased demand for seafood products, coupled with decreased fisheries
landings from wild stocks has, and will continue to contribute to the growth
of the aquaculture industry. ~

The aquaculture industry, like other sectors of agriculture, faces
many of the production challenges associated with traditional livestock
production. Forty to fifty percent of the cost of salmonid production is
attributed to feeding. Rations contain a high percentage of costly fish
protein and salmonids require a relatlvely long feeding period to reach
market weight. In fast growing fish, excessive fat deposition is a concerm fo
bo;h producers and consumers.
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potential savi'ngs In on costs I nvestigations into the
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a key role "in's sonmati ¢ gr owt reduci'ng fat deposition in
fish. Both Umetb@G%ﬁmntsdﬁﬁﬁIbl nant p| scine GH has been applied to several
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in stimulating somatic growth and treducing fat deposition in fish. Both
native and recombinant piscine GH has been applied to several fish
species, and are equipotents when injected into intact salmonids. As well,
GH derived from mammalian and avian sources have been reported to be
effective in altering growth performance of juvenile saimonids.
Administration of bovine GH (bGH) to salmonids leads to a two to three-fold
increase in growth rate, an increase in appetite and feed efficiency and
reduction in adipose tissue. Exogenous GH is also effective in older
(subadult) fish, and at low water temperatures when growth rate is
depressed.
Oral application of GH is a practical method it has provided
histochemical and biological evidence for a mechanism which transports
intact proteins into the circulation of teleost fish following oral
administration. 1t is now shown that orally adminisiered horseradish
peroxidase is transported to the circulation within 1 h.
It is reported the transfer of bGH into the circulatory system of
yearling rainbow trout following introduction of the hormone into the lumen
of the digestive tract. Similarly, it is demonstrated that recombinant saimon




Adm ni stration of bovine GH (bGH) to salnonids leads to a two to three-fold
I ncrease in growh rate, an increase in appetite and feed efficiency and
reduction in adi pose tissue. Exogenous GHis also effective in ol der
(subadult) fish, and at |ow water tenperatures wherf 3 %?ﬂ te is
depressed. Oral application of GHis a practical nmetho s provided

hi st ochem cal and bi ol ogi cal evidence for a nmechani smwhich transports
intact proteins into the circul atio?mof teleost fish foll ow ng oral

adm nistration. It is now shown that’™~orally adm ni stered horseradish
peroxidase is transported to the circulation within 1 h. It is reported the

transf er h&’h‘r’bnterkg?éﬁ];]ﬁ&hfﬁis?éﬁéd %Yér@egpﬁ?carﬁi?%é\}a% Pl@rhﬁ\QOW trout

fol | ow ng |%t roduction ornone 1n | 'uiren he di gestive
tract. Sim fs&H gon¢antiaonte nbiis t9amte desuiiat shose diadi weetly s%traﬁﬁﬁtﬂ% APR 20% - 30

growt h hor npagi-fef St ﬁ%@l—f‘k&bﬁé&ﬁr 58 rﬁcre%éﬂm W V\gﬁﬂ%ér% #lsipt ed pl asma

rsGH concentrat| ons. sanme results show t y intragastric
adni ni st r at lenathebmpea@d io@ontreidighi n a 50% i ncrease in wei ght gain and fish

|ength compared 0 faniyegh Eicn HiHoRRMA dARERIGHIRIBPEH fomal oral |y

adm ni stered GH from varrous. sour growt h performance in
several tel eipusfsogises spaindsendsyoiowtmperarorees useveralitelapsidist gastric and

testinal t I t
| ntestina gﬂa&:?e% bPBeRS éjeré%r@%d th eﬁﬁﬂ%‘té‘éaé’rm ever\@é&‘h‘n@l‘ (‘H{;Qéilbﬁ%lo y active.

This has given rise to ens that wll
protect bi otiet it\remﬁlﬂﬁﬂ@ﬁﬁsﬁr(dgﬁldﬂﬂlﬁa"yrﬁﬁﬁmnTe!ES h@mgrvgeﬁlge teseveralf r om t he

aci di ¢ envi t | of fish are
actdic envl bRARElo Aeyblip SIRIRShat FiltlprotBt hiBGRG irbielRAtdriitn

prot el hs P he "st omach, however,
they are nohONmoASs ANOERS, %)ﬁrenéheamdra@pqurm%ﬁ thﬁtﬁt@'ﬁﬁfe Ofgve been nmade

to co-adm nbﬂe‘é{al RitpaGoh ¥Pr S‘We%%ﬁ@&:ve%&ﬁ&s%ﬁ@lr@bﬁa@%&o% antacids to

reduce the acidi ¢c environment stomach. Wil e these studi es have
denonst r at eBaste difc SOPagh ehﬁwe‘é%g rta%t g not Heasiblgafore fPEMAEA may af f ect

the uptake @hpIREAGH. AtERR ARle been made to co-administer bioactive proteins
along with detergents and antacids to reduce the acidic environment in the
stomach. While fhese studies have demonstrated reduced protein
degradation, the treatments used may affect the uptake of other important
dietary factors. Another option is the use of pH-sensitive polymers which
encapsulate and protect the peplides from acidic degradation in the
stomach and permit release once in the small intestine.

It is clearly shown from the method of the present invention that
compounds (hormones, vaccines, antibodies etc) are delivered orally past
the stomach of monogastic animals (including humans} in order to bypass
gastric digestion to the site of absorption in the small and/or large
intestine(s). To date, a large proportion of this work has centered on
developing encapsulation strategies using a range of formulations and
forms of interest. These formulations and forms may simply modulate the
release of a specific compound in a predetermined fashion, or may use
spacific physiological determinants (e.g. pH, temperature etc.} to trigger the
delivery of the encapsulated material.
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dietary factors. Another option is the use of pH-sensitive polynmers which
encapsul ate and protect the peptides from acidic degradation in the

stonmach and permit release once in the snmall intestine. It is clearly shown
fromthe nmethod of the present invention that conpdhﬁqﬁpﬂrzu nes,

vacci nes, antibodies etc) are delivered orally past the stomach of
nonogasti ¢ ani mals (including humans) in order to bypass g astric
digestion to the site of absorption_,in the small and/or |arge

intestine(s). To date, a |large propgﬂtlon of this work has centered on

“devel opi ng encapsul ation .strategies using a range of fornulations and

forms of tnterest. chighs hodl bb@S o bR et bmangul ate the

rel ease of a speC|f|c conmpound in a pre determ ned 1 on may use

speci fic phspsmedimesi gificulfeics charmgianze.  dsgwelling diiieatianuple ce®aIN) to tri gger
the deli vesoynlst s cRaRaLIGRAITRREENALA 45 SR RBRAS) HalBBpl ex pol yrer

used in other forns of delivery syStens is sonetines dlfflcult to
characteri z"@gmﬂk)rmeﬂmpro‘ﬁieOﬁtihleﬁQaﬁY%ﬁ’m%f acddnignd gliky nBrosethat are not

Ceneral |y Regisffthe et ol T S)sidfi e foRAULIF! Ry ARV Bod! t hese

systens a %and risky process. Furthernore, nany polynmer systems are
rel ativel y ¥6% Wiizafioni mgraciedle- scal e utilization inpractical. The current

experiment highlighig o@rr@ﬁﬁ’\é@eh%ﬁghv{ngﬁ%h&%fﬁeﬁv ﬁfa?é% y ©@8hdnyiRlaratof a
bi oactive peptide (in this case feedin i oactive, conpound of

i nterest al ey afta hiogstive pentidgf(inatiis ﬁ%ﬁer PeT Y fepdipg &t BioREiVet enporaril y

suppress di gagidur8 &N FreBst H!Bﬁé'\ﬁifh @ngodkié?ldldf?taﬁtlﬁdiﬁon%u%@ﬂ% tol Nt esti nal
absorption (referred to as bypass_ cocktail'), we have shovvn t hat we

can effecti meyr%%quwlerﬁmﬁn%ﬁuaewndawad%fﬁﬁéhﬂ%@ugmﬁ@ esti nal
upt ake of tlhfesﬂﬁalra%&%b@wbr@@rmmﬂetwp@@éucemm g@shdvatholinol ogi cal

effect. Materials and Met hods Bypass Cocktail Fornul atjon
that we can effectively bypass the enzymatic process, and enhance
intestinal uptake of the aforementioned compound to achieve a desired

biological effect.

Materials and Methods

Bypass Cocktail Formulation

The formulation of the bypass cocktail is shown in Table 1. Unprocessed
oilseed and pulse ingredients were obtained from local suppliers and
mechanically dehulled. Fish meal, rice bran, brewers yeast, sodium
carbonate, calcium carbonate and EDTA were all feed grade and
purchased from local supphers Sodium deoxycholate and crude egg
albumin were purchased from Sigma Chemical Co. (St Louis MO) The diet
was mixed as indicated and ground using a 1 mm mesh.




The fornul ation of the bypass cocktail is shown in Table 1. Unprocessed

oi |l seed and pul se ingredients were obtained fromlocal suppliers and
mechani cal ly dehulled.' Fish neal, rice bran, brewers,6yeast, sodium
carbonate, cal cium carbonate and EDTA were all feed giﬁdéPBngggspur chased
fromlocal suppliers. Sodium deoxychol ate and crude egg al bumn were
purchased from Sigma Chem cal Co. (St Louis MJ. The diet was m xed as

i ndi cated and ground using a 1 nm mé h. 13 APR 2006 -32 Table | Bypass
cocktail fornulation IngredientlncltdSion Rate (gl kg) Fish nmeal 150 Egg

al bum n100 Beans300 . Sodi um car bonat e100 Cal ci um car bonat e100 Fi sh oil 100
Rice bran50 EDTA50 Brewers yeast 45 pagyum deoxychol at e4- 40' Concentration
varied in experinments see %?%é%tﬁdﬁpfb Nrhilgds section Fish and Feeding A
series of experinments using"two sa rmnloT speci es was undertaken
Experiment 1: raifbowtrs rut ' 2 BLEOf our) . These species
\(Nerg chosen as they=hepres p Clyglon Ka "&eri—rrént al m)delos as
wel | as econom cal | 53 t ant cul tur speci es. For Experiment 1, rainbow
trout (n=20; initi ' = 52 gral o Vere stocked into 6-60 liter

cylindro-conic tan SE a ¢ d wat e recircul ati on system 2 weeks prior
to the start of -th (;%:'E%P?%Qﬁ%t% WAt ef 00

carbonate 100
Fish oil 100
Rice bran 50
EDTA 50
Brewers yeast 45

Sodium deoxycholate 4-40"
TConcentration varied in experiments see Materials and Methods section

Fish and Feeding

A series of experiments using two salmonid species was
undertaken (Experimeht 1: rainbow ftrout; Expetiment 2: brook trout). These
species were chosen as they represent both well studied experimental
models as well as economically important cultured species.

For Experiment 1, rainbow trout (n=20; initial weight = 52 grams)
were stocked into 6-60 liter cylindro-conic tanks in a closed water
recirculation system 2 weeks prior to the start of the exberiment. Water
temperature was held at 15°C and photoperiod was set at 12hL:12hD
cycle. In Experiment 2, brook trout (n= 400; initial weight 38 grams) were
stocked into 8-800 liter cylindroconic tanks in a closed water recirculation
system two weeks prior to the start of the experiment. Water temperature
was 11°C for the duration of the experiment; fish were subjected to natural
photoperiod (approx. 14hL:10hD). During both experiments water quality
(ammonia, nitrite) was monitored weekly and oxygen concentrations

- measured daily. Fish were fed a commercial feed (Corey Feed Milis Ltd.
Fredericton, NB) during the acclimation period and during the non-
treatment periods.




tenperature was held at 15C and photoperi od was set at 12hL: 12hD cycle. In
Experiment 2, brook trout (n= 400; initial weight 38 grams) were stocked
into 8-800 liter cylindroconic tanks in a closed wat recircul ation
systemtwo weeks prior to the start of the experi rrenga eEﬂﬂﬁerrper ature
was 11 C for the duration of the experinment; fish were subjected to natural
phot operi od (approx. 14hL:10hD). During both experinments water quality
(ammonia, nitrite) was nonitored wegkly and oxygen concentrations neasured
daily. Fish were fed a comercial féed (Corey Feed MIls Ltd. Fredericton,
NB) during the acclimation period and during the non- treatnment periods. 13
APR 2006 :ﬁx@rpﬁéﬁtapmhmpummrﬁul ations In Experinent 1, reconbi nant bovi ne

somatotropin (rbST nsant .St _Louis M) was includ 0 provide fish
Wh 20 glg 1 she WHPRSTR | Cateogbad e remaiepg e, s of
provi de ei taghsehtd CONGE Dduis M viis lﬂﬁu&cﬁﬁcbrméiﬁ%mﬁ%%bﬁi figh. bypass
cocktail. In the second experinent, 4 duplicate treatnment groups received

f ood suppl eheRe 84Plgategrogps WGV@GQWHWG'QH@V%B&WEWB'F glter/Odgomigiass cockt ai |
with 20 g rhSg/ aof igsBedilim l@i@bﬁ/cﬁﬁl@@?]&ﬁ%%é caeﬂa@ if ithd ¥wloglt and feed

consunption were nonitored on a week asis. Fish were wei %hed and t hen
fasted for e@@"w@n’fé%il@teﬁr@ammgwpﬁﬁ%c%@sée@ ggleraeted Wik ai ni ng bST.

Fol | owi ng 6exe@hd?@ofngﬁée&@éhdwﬂeh&bema%@&o%mm 36 pgplsTIZRéIpUr s From this

point, fish were tw Ce dally to near satiation. Results In both

experiments, no tré‘ébﬁ%ﬁ%ﬁ@l‘}iﬁa’l@@ Aoftghaveighteandfeed comgimgdionsyggesti ng no
adver se hoaldp kb ofls WSHPSRETFHHoBXRRgRd SRPieAthedfidral nbow and

brook trout. Fish bypass cocktail had _significantly
i nproved gr ¥RuhAUSaPEQY t@efﬁgd@géb@ntbb@q@ cqqftaitgnatainipe tbSiT. FollpwWRged fish

averaged a 2ainheéLaa8 W|tﬂh8|6%\¢£h bddifichal Hb%oﬁési:?&ﬁ 195 PWInQdisht anks grew
over 40% | arger than controls (F 9 | and 2). I n Experinent
were fed twice daily to near satiafion.

Results
In both experiments, no treatment~assdciated mortaliies were
noted, suggesting no adverse health effects of the bST or the bypass
cocktail on rainbow and brook trout. Fish fed bST in the bypass cockiail
had significantly improved growth rates versus controls. In Experiment 1,
treated fish averaged a 25% increase in growth rates; the fastest growing
“tanks grew over 40% larger than controls (Figs. 1 and 2). In Experiment 2,
bST-treated groups showed improved growth rates versus controls, though
those fed the bypass cockfail containing 5 g/kg deoxycholate showed the
highest growth rates with a 90% increase in growth rates over controls (Fig.

3).
EXAMPLE Il _
Growth enhancement of rainbow trout (Oncorhynchus
mykiss)
Method :

Intraperitoneal (IP) administration dose per fish weekly was 20
g bST/g live body weight for 6 weeks.




bST-treated groups showed i nproved growth rates versus controls, though
those fed the bypass cocktail containing 5 g/ kg deoxychol ate showed t he

hi ghest growth rates with a 90% increase in growh ratgs over controls
(Fig. 3). EXAMPLE || Growth enhancenent of rainbow trdd A%@n@ynchus

nyki ss) Method Intraperitoneal (1P) adm nistration dose per fish weekly was
20 pg bST/g live body weight for 6 weeks. 13 APR 2006 -34 Results Fig. 4
illustrates that reconbi nant bST injgcted IP significantly induces

i ncreased body weight gain in rainbow trout. EXAMPLE Il Assessnent of
proteolytic enzyne inhibitors present in feed ingredients Extract Enzynes
protocol WMaterials 1. Centrifuge Sorvall nodel 2. Bench-top bl ender 3.

Di ssecting material (scissars) 4. Centrifuge bottle 5. Disposable cuvettes
for spectroﬁﬂﬂ-‘&mt er 6. Mcrocentrifuge tubes 1.5 m 7. Spectrophotoneter

8. Vortexer 9. Mcropiates reader fromBiorad 10.50 mM Tri s-HCI pH=7.5 11.
Conmassi e bFife 4stiestrates, thas) rgepmpinant bST injected IP significantly induces

increased body weight gain in rainbow trout.

EXAMPLE I

Assessment of proteolytic enzyme inhibitors
present in feed ingredients

Extract Enzymes protocol
Materials

Centrifuge Sorvall model

Bench-top blender

Dissecting material (scissors)

Centrifuge bottle

Disposable cuvettes for spectrophotometer
Microcentrifuge fubes 1.5 ml
Spectrophoiometer

Vortexer

© e N o a0

Microplates reader from Biorad

10.50 mM Tris-HCl pH=7.5

11.Commassie blue staining solution

12.BSA (1 mg\ml) standard solution

13.TCA 20%

14.Rainbow trouts pancreatic and duodenal tissues
15.0.5% caseln in 50 mM Tris-HCI pH=8

16.50 mM Tris-HCI+CaCl, 10 mM pH=7.5

Enzyme extract

1. Rainbow trout were weighed and sacrificed.

2. Dissection was performed to remove the proximal small intestine from
the fish.




12. BSA (1 nmg\ml ) standard solution 13.TCA 20% 14. Rai nbow trouts
pancreati c and duodenal tissues 15.0.5%casein in 50 mM Tris-HC pH=9
16.50 MM Tris-HCl +CaCl 2 10 mM pH=7.5 Enzyne extract 1. Rainbow trout were

wei ghed and sacrificed. 2. Dissection was perforned t’?grﬁagv éhe pr oxi mal
smal|l intestine from the fish. 13 APR 2006 -35 3. After |@ﬁ ng, the

ti ssues were honogenised in 50 MM Tris-HCI ph=7.5 (1:10 wv). 4.
Centrifuge at 16000X9 for 30 mn at_4C. 5. Keep the supernatant. Aliquot
and store themat -20 C for furthef3%Se. 6. Perform Commassie assay to
measure the anount of protein present in the enzynme extract. Commassie

bl ue stainpr CQlsicrhi Wole? f Oﬁg@ ' MmO Pridhclri s- HCI
pH=7. 5. 2.3(') reéga@g[ggmgﬁ%%glf%%uwggol} Xh?S&é*B?grﬂ to 1?300 pg/m). 3. Add
4 VI in each p75 Gtiewivher BSA, extract enzyne and dilute (1:1) extract

enzynme in %.9§eﬁiﬁfu:g;e%%€00)(§;fo¢$gm?rg&@b of Conmassie blue. 5. Read at 655

nmwth the n cropFate. read iorad. Enzymatic protocol: The
exper i ment $. afesipibefsupeatanh Aligubt and sfore BemMNK-28 C fpofugber ysg. of 50 v

Tris-HC +1Q ”%r%ﬁé%@ﬁ%gfég?%%ifﬁéhsur@thd%%m%f_ ﬂ%\ﬂ{ %Fggénﬁlq% (distilled

wat er) sol ution. enzynme extract 00 pl of casein
0.5% (50 nM Thesngdhe pkeadt. sol uti on. :

Commassie blue stain protocol

1. Weigh 160 mg of BSA in 10 mi of 50 ml Tris-HCI pH=7.5.

2. Prepare a standard curve of BSA (0 pg/mi to 1600 pg/ml).

3. Add 4 pl in each well of either BSA, extract enzyme and dilute (1:1)
extract enzyme in a 96 well plate.

4. Add 200 pl of Commassie blue.

5. Read at 655 nm with the microplate reader from Biorad.

Enzymatic protocol: ‘

The experiments are petformed in duplicate.

BLANK:

1. To 500 ul of 50 mM Tris-HCI+10 mM CaCl, pH=7.5 solution.

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

Add 20 pl of enzyme extract

Add 500 pl of casein 0.5% (50 mM Tris-HCI pH=8) solution.

Incubate 15 min at 4°C (ice). Centrifuge at 12000Xg for 5 min and read

at 280 nm. '

TEST :

1. To 500 pl of 50 mM Tris-HCI+10 mM CaCli, pH=7.5 soiution.

Add 20 pl enzyme exiract.

Add 500 pl of casein 0.5% (50 mM Tris-HCI pH=9) solution.

Incubate at 0, 5,10,15 and 30 min at room temperature.

Stop the reaction by adding 500 ul de TCA 20%. Incubate 15 min at 4°C

(ice). Centrifuge at 12000Xg for 5 min and read at 280 nm.
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5. Incubate 15 mn at 4C (ice). Centrifuge at 12000Xg for 5 mn and read

at 280 nm TEST: 1. To 500 pl of 50 nM Tris-HCl +10 EME&CI 2 pH=7.5
solution. 2. Add 20 pl enzynme extract. 3. Add 500 % é c2i§Bin 0.5% (50 mv
Tris-HCl pH=9) solution. 4. Incubate at 0, 5,10,15 and 30 m n at room
tenperature. 5. Stop the reaction by adding 500 pl de TCA 20% I ncubate 15
mn at 4C (ice). Centrifuge at 12000X9 for 5 mn and read at 280 nm 13
APR 2aU6 -36 Inhibitor extraction 1 Gind with the industrial grinder the
food bought commercially in fine ﬁg\ﬁd'er. 2. Weigh 260 ng of the powder and
put it in 10 mM of 50 MM Tris-HCl pH=7.5 (final concentration should be 25

mg/ m) . 3. Whidkotd trgqunti ssues grinder, honogenise the solution. 4.
Centri fuge )2“68%5( ?or mn at roomtenperature*. 5. Keep the supernatant.

"
It wWill be ‘t-h@ﬂhamitbitb%mdé&tfialﬁmdﬁdhetf kavehheammercillp i . Enzymatic
pr ot ocol : Thep riments are performed in duplicate BLANK: 1 . To 500 gl
of 50 MM Tris-HC +1 0 mM CaCl 2 pH=7.5 solution. 2. Add 500 pl of TCA 20%
(distilled vaWaigh 2% mgiabihe wdagand aut ikinl 1© by dResMJIFisiiEi bit or extract or
50 MM Tr | s- HCLLBYE 71ipal coRbeHLRSh sib !dbg€2§ hnof enzynme extract. 5. Add 500
gi of casel ncél,.?St/?((égaﬁ\_/lT%}{ts_-_HC? 6JH: §g‘f%ﬁ)on._ 6. Incubate 15 mn at 4'C
(i ce). Cent$.i Wihdhehandtisrors driederchemegeise the salutien 280 rim :

4, Centrifuge 2000Xg for 10 min at room temperature®.

5. Keep the supernatant. It will be the inhibitor extract for the enzymatic
protocol.

Enzymatic protocol:

The experiments are performed in duplicate

BLANK: ‘

1. To 500 pl of 50 mM Tris-HCI+10 mM CaCl; pH=7.5 solution.

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

3. Add variable volumes of inhibitor extract or 50 mM Tris-HCl pH=7.5
solution.

4. Add 10 pl of enzyme exiract.

5. Add 500 ul of caseih 0,5% (50 mM Tris-HCI pH=9) solution.

6. Incubate 15 min at 4°C (ice). Centrifuge at 12000Xg for 5 min and read
at 280 nm.

CONTROL.:

To 500 pl of 50 mM Tris-HCI+10 mM CaCl, pH=7.5 solution.

Add variables volumes of 50 mM Tris-HCi pH=7.5 solution.

Add 10 ul enzyme extract.

incubate 60 min at room temperature.

Add 500 pl of cassin 0.5% (50 mM Tris-HCI pH=9) solution.

Incubate at 30 min at room temperature.

Stop the reaction by adding 500 pl de TCA 20%. Incubate 15 min at 4°C

{ice). Centrifuge at 12000Xg for 5 min and read at 280 nm.
TEST :

N e ok WS




CONTROL: | . To 500 jd of 50 mM Tris-HCI +1 0 nM CaCl2 pH=7.5 solution. 2.
Add vari abl es volunes of 50 MM Tris-HCl pH=7.5 solution. 3. Add 10 R
enzyme extract. 4. Incubate 60 mn at roomtenperatu‘t §% 500 gi of
casein 0.5% (50 nmM Trls-HCl pH=9) sol ution. . Incubate mn at room
tenperature. 7. Stop the reaction by adding 500 RI de TCA 20% Incubate 15
mn at 40C (ice). Centrifuge at 12000Xg for 5 mn and read at 280 nm
TEST: 13 APR 2006 -37 1. To 500 pl %% 50 MM Tris-HCl +10 nM CaCl 2 pH=7.5
solution. 2. Add vari abl es vol unes=6f inhibitor extract. 3. Add1l0 pl
enzynme extract. 4. Incubate 60 mn at roomtenperature. 5. Add 500 pl of

0. 5% Gt’g)b@t t 30 m t
f:ﬁglepature’?(?gswgi Htﬁ)e reg%ﬁéh@%\w?g@rﬁ)%%& L‘(?] T(Ca:AaZO% Imngugat reO(i?
mn at 4C Z.i Add vaiabi€&evdlumésigfentdbitdd28084g for 5 min and read at 280 nm

Results Fi denonst r the effects of individual protease inhibitor
conponent sqgf A‘aﬂt& etﬂzf"é‘@tefﬁf(gbckt ail onin vitro proteolytic inhibition,

as well as4.t ieubatersdl rhinigtfddm tenfperatird. he Oral j ect TM cocktail . These data
are present ed as the degree of 0 l.yi nzyne i nhi bition versus

i ncreasi ng 91 8¢dPog#! Pfrﬁﬂ%B'i”t%"i_‘Al(génﬁgﬁlﬁ%hcﬁﬂﬁ‘éﬁgﬁ'tipﬁveal that the

i ndi vi dual @olmgﬁg@tasggo(,ﬁmgpmbm téﬁ@emtalebum n, red kidney beans, soybeans,
faba beans, EDTA, wheat bran, ova

umn, Figs 5.2 12
respect i vel ) Stp ti‘lﬁéea@mby@Q@IWQB&k@%TPAa%Of’/@&@CUPBtedi{ﬁﬂg‘ﬂtﬁ Cdegrees the
i nhibition Ofgbfb vitro proteolytic enzyne activity. Furthernore the

over al | cockt is effective in
8. Centrifuge at 12000Xg for 5 min and read at 280 nm.

Results

Figs. 5-12 demonstrate the effects of individual protease inhibitor
components of the Oralject™ cockdail on in vifro proteolytic inhibition, as
well as the overall inhibifion of the Oralject™ cocktail. These data are
presented as the degree of proteolytic enzyme inhibition versus increasing
level of inhibitor inclusion. The data reveal that the individual components
(lyophylized ovalbumin, red kidney beans, soybeans, faba beans, EDTA,
wheat bran, spray-dried ovalbumin, Figs 5 - 12 respectively) of the
Oralject™ cockiall affect to differing degree_s the inhibition of in vifro
proteolytic enzyme activity. Furthermore the overall cockiail is effective in
inducing overall proteolytic enzyme inhibition. Finally, usihg the curves
generated in Figs. 5 to 12, the point of maximal inhibition as well as the
concentration of inhibitor providing 50% of the maximal inhibition were
exirapolated.

EXAMPLE IV

Enzyme assay for the quantification of horseradish peroxidase in the
blood of rainbow frout

Material
1. 96 well plates (Immulon™ |} from VWRY}




i nduci ng overall proteolytic enzyme inhibition. Finally, using the curves
generated in Figs. 5 to 12, the point of maximal inhibition as well as the

concentration of inhibitor providing 50% of the maxingal inhibition were
extrapol ated. EXAMPLE |V Enzynme assay for the quanti Wi Wog? hor ser adi sh
peroxi dase in the blood of rainbow trout Material 1. 96 we pl at es

(I'mmul onT™M 11 from VWR) 13 APR 2006 -38 2. Mcroplate reader from Bi oradT"”
3. Mcrocentrifuge tubes of 1.5 m 4. Centrifuge tubes of 15 mM or 50 m

5. TMB tablets 6. Horseradi sh peroxidase type 1' (Sigma) 7. Anti-Horseradish
per oxi dase fromgoat 1gG (ICN) 8. 0, 1M carbonate-bi carbonate pH=9.6 buffer

9. 0,1 Mphgsphate-citrat 5 buf,fer 10. PBS 1X+BSA 1 %0, 5% Tween 20
buffer 11.°P Waﬁ%@éa%ﬁi?ﬁ?kg@ra 2. Hydrogen peroxide 30% 13. Saran wap
14. 1 ncubat 8r Mitrodaifrifug®tubBt of 1.6leld wat er 16. Rai nbow trout (plasma) .Met hod

ditute 1 sobo CooBhasERed st B honat e- bi car bonat e preo. 6 buffer) tnto
each well obf, gvMBPGbwtd | s plate.

6. Horseradish peroxidase type 1 (Sigma)

7. Anti-Horseradish peroxidase from goat IgG (ICN)

8. 0,1M carbonate-bicarbonate pH=9.6 buifer

9. 0,1 M phosphate-citrate pH=5 buffer

10.PBS 1X+BSA 1%+0,5% Tween 20 buffer

11.PBS 1X pH=74 buffer

12.Hydrogen peroxide 30%

13.Saran wrap

14.Incubator at 37°C

15. Distilled water

16. Rainbow trout (plasma)

Method

Coat plate with antigen

1. Dispensed 200 ul of the anii-HRP from goat IgG dilute 1:1000
solution (in 0.1M carbonate-bicarbonate pH=9.6 buffer) into each well of a
96 wells plate.

2. Wrap coated plate in saran™ wrap fo seal and incubate ovemight at
4°C or 2 hours at 37°C.

3. Rinse coated plate 3 times with PBS 1X pH=7.4. Each time, flick the
phosphate-buffered saline into the sink and rinse 3 more times with distilled
water.

4, The plates were shaken dry and stored at 4°C until use.

Block residual binding capacity of plate

1. Fill each well with 200 pl of PBS 1X+BSA 1%+0.5% Tween 20 buffer.

2. incubate 30 minutes at room temperature.




Ly
R

2. Wap coated plate in saranT"® wap to seal and incubate overnight at 4C
or 2 hours at 37C. 3. Rinse coated plate 3 times with PBS | X pH=7.4. Each
time, flick the phosphate-buffered saline into the sink and rinse 3 nore

times with distilled water. 4. The plates were shak@mpgy?md stored at 4C
until use. Block residual binding capacity of plate 1. Fi each well with
200 pl1 of PBS 1X+BSA 1 %*0.5% Tween 20 buffer. 2. Incubate 30 m nutes at
roomtenperature. 13 APR 2006 -39 3,.Add 100 | of the sanple containing HRP
dilute 1:10 in some wells. 4. Add 380 | of standard curve plasma in the
others wells. 5. Wap the plate in the saran wap and i ncubate 1 hour at

37C. 6. R@S%dée]é? gf@t%%%ﬁ@%&%x REHu % 0R&Bnedydlig! fer. St andard

curve met hod asna o he rainbow trout 1:10 with PBS 1X
pH=7. 4. 2.4.A4dd HB®Ppt of sbdtdarchcavd plaaina dotneatherawieth of 0.5 to 8 ng/ni.

Enzyne ass Add 200.id of TMB (in 5 CJ te- sphate pH=5 buffer+
30% of hyca#'ogverﬂpﬁ?r‘ﬁ%ed%&‘e’l%r%na‘ﬂw&’v@dli%@%%ﬁ@ﬁfgSi*tgut es and add 50 i of
| Msul furig Riisd 3titmds witlt BBS dodk-BSat 1%H0.5%3Twdeadd) xiffed 15 nmwith the

M cropl ate é%g.aesrﬂ f ro‘rgn Bi.orqdTM' Results An ELI SA was devel oped for

hor ser adi sh "ﬁ-tl , permtting its use as a tracer for plasm
upt ake st udi.eBilfitelth®piasgaof tHe rambowhiost 1:40 with PBEN S phieFdod has provi ded an

extrenely sensiti t.ha \ ith | ower detection

limt of ap%r &Fﬁﬁ%@b}?’gaﬁ@d%&%ﬁ%&o[ﬁ s‘r?ggtgn ﬁ‘&m i near portion up to 8

ng/ m (Fi gEn&Bde atsayng this method to foll ow HRP uptake, a fish neal-based

control matyix, 38 e e h 30t M SRS Rlospf R0 LR MfeHBod%r® N9/ 9) vas
hydrogen peroxide) in each well.

2. Wait 30 minutes and add 50 ul of 1M sulfuric acid to fix the coloration.
3. Read at 415 nm with the Microplate reader from Biorad™.

Results

An ELISA was developed for horseradish peroxidase (HRP),
permitting its use as a tracer for plasma uptake studies following oral
administration. This method has provided an extremely sensitive method to
document HRP uptake 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™ cockiail containing HRP (2.5 ng/g) was
force fed to rainbow trout and blood samples taken at selected times
following administration. As illustrated in Fig. 14, plasma uptake of orally
delivered HRP in the Composition of the present invention was significantly
higher than that of the fish meal confrol. Furthermore, the circulating
concentrations of HRP were detected for a period of 6h foilowing
administration.




force fed to rainbow trout and bl ood sanpl es taken at selected tines
followng admnistration. As illustrated in Fig. 14,, pl asm uptake of
orally delivered HRP in the Conposition of the presﬁg f&ion was
significantly higher than that of the fish neal control Furtherrmre, t he
circulating concentrations of HRP were detected for a period of 6h
followng admnistration. 13 APR 2006 -40 EXAMPLE V Oral vaccine delivery
Material s and Met hods For each vacci

. Ci,ge, rainbow trout (n= 50; housed in
recirculated water systemat 120C) re divided into 5 groups. Two groups

of fish received the vaccine in the Oalject Formulation 1 (A

sal noni cida: 40 ng/fish) eitherggasgprE yweekly for 6 weeks, or on three
consecutive days, bi-weekly for 6 weeks. Treatnent was simlar for the
Oralject Formulation 2. An iQehvpeeipeslebvei¥ol was used for the V.

sal noni ci daguasRid8nd Metllbdshe exception that fish were fed orally at 10
ng/ fish. For each vaccine, an additional group included injected controls

(200 ul/fish of 0.6oxeddh Hbeiree i troat (né: 50 HoMRed G eiromete.
sal noni ci da) Bl ood sanpl es were taken. weeks ff%bl owi ng the

start of theaEks¥sieReAt 1ard %rreu%wdea'P@cﬁéﬁomn&%swp&o C until
requi red f ofecaiad fhé Sracéiné Gh aRRtO@ljédt Fdiﬁhu%)ﬁ@ﬁr‘l rmnts@i}nodmiagmou s as

follows: Oralj ectT For mul atl o] icati bi weekl 2, 4 weeks)
Oralject TM B¢ ‘ﬁm gihes pnge br %}gb%‘?rc%l"ggl‘& Tﬂeycctr@ecaé“"g HaYEeks) Vaccine
El A. sa{( 5 oa M-wéely) _Ifo/fr\nglele%YFTéﬁtE@hﬂWb@hlhﬁar f&r th%lom}@étltl)%ﬂhulsmrbz \geelél y4( 0, 2,
weeks " ornul ati on plicati.ons biwee
weeks) ) 1 88 ol oRfiePhyay P8I Pt tee Vb ol sacti AIHCEL | Sa
)pr otocol pemébfies that fdhRheerdNrallihias 10eMbHigh.eRpd exe vacdneis® anti - sal non
additional group included injected controls (200 ulfish of 0.6 x 10 10
cells/ml for A. salmonicida and V. salmonicida) Blood samples were taken
at 2, 4 and 6 weeks following the start of the experiment and serum
collected and stored at -80 °C until required for analysis. A schematic of the

experimental design is as follows:
Oralject™ Formulation 1—1 application biweekly (0, 2, 4 weeks)

Oralject™ Formulation 1 —3 applications biweekly (0, 2, 4 weeks)

7

Vaccine (A.saf, or V. sal)

Oralject™ Formulation 2 —1 application biweekly (0, 2, 4 wesks)
OraljéctT’“ Formulation 2 —3 applications biweekly (0, 2, 4 weeks)

Elisa Assavs

Antibody levels were determined using an ELISA protocol
provided by ALPharma™ . This method employed a mouse anti-salmon 1G
monoclonal antibody (4C10) and a peroxidase-tabelled rabbit anti-mouse
secondary antibody diluted appropriately. Fish serum samples were serially




nmonocl onal anti body (4C10) and a peroxi dase-|abelled rabbit anti-nouse
secondary antibody diluted appropriately. Fish serum sanples were serially
13 APR 2006 -41 diluted 1:2 (6-fold; initial diluti 05? ﬁﬁﬁl% al t hough for
conpari son purposes, the resulting optical density $ i aﬁvacci nat ed
orally was expressed as a percentage OD froma pool of fish serum (both
diluted 1:100) collected fromselected high titre, injected control fish
group 6. Results Oral application of HRP Figure 15 reveals that intact HRP
was absorbed into the general circflation of fish within 30 ninutes
post-treatnment. HRP concentration was maxi m zed at 1 h and declined

t hereafter Kk ased control
di et, indi Cdé@fb’#’??ﬁ@%l@ﬂ{tlhgdgﬁfwl nd Cglélﬂi; h@cﬁ%ﬁ%ﬁp%ﬁ%ﬁ% of intact

bi oacti ve pihetr@wtmg aptigal dma@ fnemBieh ivaesinated grallwaﬁr%mswbaﬁ Afl uence of
Oral | ect Tmdsahad DB bHPE [ or H0RsEARh (B disRUeRFI0)IBABI ody | evel
(expressed as a p rcen ver sus erum pool from sel ected
high-titre frcrm@ekegt\idmmtm, yectethegntrolfish group nf | uence of Oralject TM
formul ati on type, however, application frequency significantly affected
anti body level, wth nul ti pl e applications providing increased antibody

|l evels. In Fig. 16, relative antibody levels (% OD of injected control at
serum di | uti%i!-'_ﬁ 1:100) 4 weeks followi ng the start of the experinent, in
rai nbow tro foI | owi n ral administration of A: sal monicida vaccine usi ng
different (&% licgti cation Frequency, differ ent superscripts are

i frerent 'sﬁpS'r scFleprs 14 el dhtiegtnp vhsransp @ik b 4 B AL 5 AR 2o0s
) 42 EXAMPL EciMulation of fish within 30 minutes post-treatment. HRP concentratlon was
maximized at 1 h and declined thereafter. There was negligible uptake of
HRP in fish meal-based conirol diet, indicating that Oralject™ induces the
augmented uptake of intact bioactive proteins.

Dral Vaccine Delivery !

Fig. 16 shows the influence of Oralject™ formulation type and
application frequency on antibody level (expressed as a percentage of OD
versus serum pool from selected high-titre injected confrols). There was no
influence of Oralject™ formulation type, however, application frequency
significantly affected antibody level, with multipie applications providing
increased antibody levels.

In Fig. 16, relative antibody levels (% OD of injected control at
serum dilution of 1:100) 4 weeks following the start of the experiment, in
rainbow trout following oral administration of A. salmonicida vaccine using
different (a,b Within Application Frequency, different superscripts are
significantly different (P<0.05), x, y Within Oraliect Formulation, different
superscripts are significantly different (P<0.05).




Large-scal e oral vaccine delivery Materials and Met hods An external oral
vacci nation study was conducted at the Resource and Productivity Council,

Fredericton NB, using an adaptation of the bypass cadk 3('[%\;%2& cribed in
table 1. Brook trout (Salvelinus fontinalis; n = 1600 @ mass 65 Q)

were divided into 8 tanks (flowthrough system wth dechlorinated city
water, 11 C). Duplicate groups were fed a |yophilized conmerci al

Furuncul osi s vaccine (ALPharma) in ejther the OaljectTM System (OR) or in
a comercial feed matrix (FA). Posit¥e control fish were injected with
vaccine (0.2 m; ip), whereas negative controls were untreated. O al

treatments were repeated (poost%mmle\ﬁatl on) at 250 degree-days

following initial inoculation. coll ected at bi-weekly intervals
and in vivo_ cohabitation letgé-scalgerabaccing deliyesd at 450 degree- days
following initial inoculation. Results Figure 17 clearly denonstrates that
fish treated orally with the OaljectTMvaccine is as effective as the

injection tMateriplsand Methodsct ani mal s agai nst infection to Aerononas
sal noni ci da. Mor eO\éﬁ[ ’e)@é}hélbgpa}f \{édgHaﬁén V\ﬁu@ M&h%ﬁﬂ&qﬁt%d‘eat%rﬁl j ect TM gr oup

t han those observed in non- trea rou inf commer ci al
feed cont ai Rlea@rcmemtRmuctmﬁym::thtﬁr@!rlﬁr@towlﬁcwm an edeptatiomdt shown) .

XAVPLE V1 | the BpHSs SRl g%@r#belé?ﬁfdl?’rlﬁ% GabOR fot (SBIIMS ralihils, e undert ake

to eval uate 0SI S accmea |strated W th
t he oral deFl'l\ﬁGﬂya‘gmee“nﬁ@@ﬂ Qewarg divides! ipipre ’@O%(ﬂowa‘-hmhﬁﬁ’@man adapt ati on

of the bypa C t@pl
admi ni st eregﬁnsﬁg&ﬁ&wat I%{&gt %gbr glpl\]ect?wma{sgt“e&n?lg)ndéﬁeg%h, hunor al
response anwﬁphlhzqﬁ @@:@tmr@ai Byanpdesinerasaivn L?é]ﬂl’mﬁi 8 @hetef® nonitored

and conpar eghufdchmt bl @) YRSCEHMmercial feed matrix (FA). Positive

control fish were injected with vaccine (0.2 ml; ip), whereas negative
controls were unireated. Oral {treatments were repeated (booster
ap;:}lica’tion) at 250 degree-days following initial inoculation. Serum was
collected at bi-weekly intervals and in vive cohabitation challenge was
initiated at 450 degree-days following initial inoculation.

Results

Figure 17 clearly demonsirates that fish treated orally with the
OraljectTM-véccine is as effective as the injection treatment to protect
animals against infection to Aeromonas salmonicida. Moreover, antibody
titres were higher in the Oralject™ group than those observed in non-
treated group or in fish fed with commercial feed containing the same
concentration of vaccine (results not shown).

EXANMPLE VIi
Large-scale oral vaccine delivery

In this study, we undertake to evaluate the efficiency of a
furunculosis vaccine administrated with the oral detivery system OralJect™,




Material s and Methods Brook trout, initial mass 88 g, 185 fish/group. I'NJ
AS Vaccine Intraperitoneal Injection ORB . Oalject PHAR fpgei ne (8% w w)
(one dose) CTRL Untreated On day 28, all treated groups recel ved a booster
(B) dose of vaccine treatnment. Vaccination procedures As recomrended by
supplier, injected fishes (INJ) received 0.2 ml of PBS containing with
1.25% (w v) of furuncul osis vaccine (A pharma, GOslo, Norway) for both, the
first injection and the booster i nj t| on. Booster injection was

adm ni strated at day 28. For the f| i mruni zation, fishes fromfish
groups or Oralject groups received 1% of its wet weight adm nistrated

orally. Theysacang, a\ﬁg@ﬁh&%f He g@%fsg%ﬁmémaésénbed SRMEbIaY TREs, day's

followngflrst vacc tion rom contr ol Tcllﬂroup (CTRL) .were

untreat ed. \@shioduras adpaipistered usingithenpalisied p@a{Jeq_t)aySypaemmany dosage Day

28 Second i r Ao RERORerDay 42
Ant i body do%%%%&b%e%Qﬁ %&%%Iggéggm%%ge engggg%gwﬁabl tatrl on) Day 84

Report .13 mpfiiredand dampered yéth dhe Ellﬁci%bwc*ﬂ@sponse Ant i body response was
anal yzed by ELI SA, which is routl nely wused in our |aboratory. Challenge
tests For tMaterialsandMethodsenge met hodol ogy, fish were chal | enged by

Brook trout, initial mass 88 g, 185 fish/group.

INJ : A8 Vaccine Infrapéritoneal injection

OR8 . : Oralject™ + AS Vaccine (8% w:w) (one dose)

CTRL : Unireated

On day 28, all treated groups received a booster (B) dose of vaccine
treatment.

Vaccination procedures

As recommended by supplier, injected fishes (INJ) received 0.2
ml of PBS containing with 1.25% (w/v) of furunculosis vaccine (Alpharma,
Oslo, Norway) for both, the first injection and the booster injection. Booster
injection was administrated at day 28.

For the first immunization, fishes from fish groups or Oralject
groups received 1% of its wet weight administrated orally. The second
vaccination was performed the same way 28 days following first
vaccination. Fish from control group (CTRL) were untreated.

Schedule

Day 0 ' First immunization

Day 14 Antibody dosage _

‘Day 28 , Second immunization (boost; ail groups), Antibody
dosage

Day 42 Antibody dosage

Day 70 Antibody dosage, Challenge (Co-habitation)

Day 84 Report




cohabitation. This nmethod consists of placing previously infected fish with
the treated fish and following the nortality to a pre-determined |imt, a
gi ven percentage (30-40% according to the Iiteraturg&aof control fish
nortality. Results Antibody response Peak of antibodyd APRQN8E was reached
6 weeks following first immunization in all treatnents. Challenge During
the chal l enge, fish were chall enged by cohabitation. Although anti body

| evel s were al nost the sanme as untraated | evel except the injected
treatnments, protection against occurred. Table 2: Cohabitation challenge
results Mrtality TreatnmentsMrtalitiespercentageRPS | NJ-B7 / 1594. 489. 2
OR8-B13 / 1647.980.5 CTRL58 / 18040.60 Rel ative Percentage.of Survival,

RPS: (1- % Mrtality treated / % Mrtality untreated) x 100 13 APR 2006 -45
Fi gure 18 dPesadeyofdantibodyraseensenat fish treated orally with the
aral ] ect TM vacci nowdipodprebbRehidfaritl-bl By EUSK ih isiedigpnt to prot ect
animal s against inrecti'on to Aerononds sahmm cida follow ng cohabitation
chal | enge. usedrirouvleborairy.nody titres were higher in the OaljectTM group
than those observed in non-treated group or in fish fed with comerci al
feed cont aFhallepgettestsane concentration of vaccine (Figure 19). Concl usion
Bi oactive proteins (in this case, HRP) can be_delivere orglrplé?/ to rai nbow
e

trout using the O gr the ipvivognatienge gthpdiegys B3 WAt B of intact
protein in sALBRARAT This Ghétset @risRis of Piddih pralidudy Mdaeyishampr oxi mat el y

the treated fish and following the mortality to a pre-determined limit, a given
percentage (30-40% according to the literature) of control fish mortality.

Results
Antibody response

Peak of antibody response was reached 6 weeks following first
immunization in all treatments.

Challenge

During the challenge, fish were challenged by cohabitation.
Although antibody levels were almost the same as untreated level except
the injected treatments, protection against occurred.

Table 2: Cohabitation challenge résults

Mortality
Treatments Mortfaliies  percentage RPS
INJ-B 71159 4.4 89.2
OR8-B 137164 7.9 80.5
CTRL 58 /180 40.6 0

Relative Percentage of Survival, RPS:
(1- % Mortality treated / % Mortality untreated) x 100




18-fold increase in circulating HRP was neasured versus oral delivery in a
fish meal based fornulation. Rainbow trout fed A sal nonidicida vaccine in
the Oralject System show antibody levels up to 75% of that frominjected
control fish. Also, these results suggest that O al j?gtm t ment
provides a simlar protection than injected methodol ogy e t he

i nvention has been described in connection with specific enbodl ment s
thereof, it will be understood that4;'é is capable of further nodifications
and this application is intended to Cover any varia- tions, uses, or
adaptations of the invention follow ng, in general, the principles of the

I nvention %r& ngl él@érl}%e‘iﬁ%trﬁ%%éﬂﬁs@ﬁtrédt@d%?dﬂ? mﬂhecﬁéfﬁraljdé;tmd osure as
come Wi thin known or custonmary practice within the art to which the

i nventi on péreiag isasaiiective aaheBiesien fresiment nrotest anifmels a9ansh ur es

her ei nbef origresiln th Oﬂér%moﬁﬁg %mbﬁkiag%lbﬁlr%;h%oﬁ%ﬁo@fcHah@ngeappended
clainms. 13 APR2006 -46 WHA osition for nodul ating

a physi ol od/ierapvareaetirosy tﬁrtesl\%’i%l’@d?'gﬁ?rdﬂ the Qralirstt e@'ﬁ%é‘@‘"ﬁ fof®man or ani nal

after oral @@?N@HSH %Bh@l%atéila'g%tfpo'moﬁ L9 Nfed CRART bdthMBicial)fedd | east one
physi ol ogi cal active agent; b) | east one Neutralizing agent effective

to i ncreaséobﬁlﬁlwmegﬁé‘mq WCGQW@P@MMW% EMRAH: of ani mal to prevent
denaturation of said physiologically active agent; o) at |east one

i nhi bitor of digestive enzynes to prevent enzymatic digestion of said
physi ol ogi ce@najuglen; ve agent, said inhibitor being selected fromthe group

consi sting of homsﬁabtmdprbmrmﬁh@bés%eem T)%nmé@@v%aldfﬁly tgnd d) at
| east one up t ake-i ncr easi ng ent cap ab | NCr easl n&l nt est,i nal

)absor ption "él"‘bg‘é{ﬂ@%H?@é‘P%@r lert™y Sé(émé"" equent eRReAAIS i t i on of
claim1, WhRkei profeth th ﬂ%érﬁa‘rﬁl@:r@ﬂaﬁ@?ﬂbsméﬂﬁé strategy, approximately

18-fold increase in circulating HRP was measured versus oral delivery in a
fish meal based formulation. Rainbow trout fed A. salmonidicida vaccine in
the Oralject System show antibody levels up to 75% of that from injected
contro! fish. Also, these results suggest that Oralject™ treatment provides
a similar proteciion than injected methodology.

While the invention has been described in connection with
specific embodiments thereof, it will be understood that it is capable of
further modifications and this application is intended to cover any varia-
tions, uses, or adaptations of the invention following, in general, the
principles of the invention and including such departures from the present
disclosure as come within known or customary practice within the art to

~ which the invention pertains and as may be applied to the essential
features hereinbefore set. forth, and as follows in the scope of the
appended claims.




concentration between 1% to 60%yy/w, said inhibitor is at concentration
‘between 1%to 50% w w, and said uptake increasing @gnAP&mé
concentration between 0.1%to 50%ww. 3. The conpositio claima1l,
wherein said physiologically active agent is selected fromthe group

consi sting of therapeutical agents, nutritional products, '
mucopol ysacchari des, |ipids, carbohydrates, steroids, hornones, growh

hor mones (GH), growth hornone rel easi ng hornones (GHRH), epithelial growth
factors, vascul ar endothelial growth ggd perneability factors (VEGPF),
nerve growth-factors, cytokines, interleukins, interferons, GVCSF,

hor none-1i ke products, neurol ogical factors, neurotropic factors,

neur ot r ansm WIRATBIS coamemgdul at ors, enzynes, anti bodi es, peptides, proteic
fragnents, vaccines, adjuvants, antigens, immune stinulating or inhibiting

factors, -heonat opol gt | f.actprs nii-capncer. products, anti-inflanmtory
agents, anti Hgar asi ?‘i °8%E’8ﬂ€%hﬁa§1°dﬁ‘§ﬁ'}ﬂpﬁngb%%°£%gfeﬁﬁ_‘t'?"-Pﬁ BENGAN agent s,
nucl ei ¢ aci difimageapense i birhardoininal extttoors) adisthistratipn, adaid @imdokiton | nhi bi t or s
or activator gemfelidy: di fferentiating factors, blood coagulation factors,

i mmunogl obul i ns, n %ati ve sel ective markers or "suicide" agents, toxic
conpounds, ant i - ang¥o¥derstongytiweislogipdly pplivetagemds, anti - cancer agents, acid

production drugs, Oathésst ane Reut ' onposi tion
of claim1, wherei ﬁnsa);gg}g{legt r.al ﬁ%ﬂ%ﬁgﬁggﬁecﬁg@ﬁ&g%éespak{rr{)uﬂq&g\ﬁefcfi cient to

neutral i ze acidic degf fofeif human of flras e Presentdenaturatipesefi sad syst em and
to allow delivery of pasidiopkyiyisaivegicent |y active agent to intestine of

sai d hunman or ani . comosi Lipn of claim wherei n sajd
fnautralizi ng agen{mél)sa_tglg?‘s-e[(r:ﬁ%gd%ﬁ%érﬁtft‘ﬁpeesg‘?eomﬁi? SravREt quyﬁ‘ﬁiﬂq -aci ds,
'sddi um bi carbonat e, sdigrstion ©hsaid rrhysiologicaliyli astivec agandt srid nhibiivrubeinghos phat e,

cal ci um car bonat e, ~ NBgHRREA4Y; R .H{Hﬂ'&@ [ jum
trisilicate, magnesiumh dr?giﬂglea?%unggnem ﬁénb pho %ﬁ%@éﬁﬁ%ﬁggf@%ﬂm oxi de,

bi smut h™ subcar bonat e, T#HFE B A%t i ons thereof. 6. The conposition of claim
1, wherein said neuljratlieszi op Rg8@tindreasiiy dgBASdapathd 8f iRéreSMRd iHLEAI bonat e at

. > A . : ,
a concentration of . 1096.}, 0408 Wy 8NG5S, ST agent.

2. The composition of claim 1, whereln said neutralizing agent is at
concentration between 1% to 60% w/w, said inhibitor is at concentration between

1% to 50% wiw, and sald uptake increasing agent is at concentration between
0.1% to 50% wiw.

3. The compdsition of dlaim 1, wherein said physiolagically active agent is
o ) selected from the group consisting of therapeutical agents, nutritional products, .
' mucopolysaccharides, lipids, carbohydrates, sterdids, hormones, growth
hormones (GH), growth harmone releasing hormones (GHRH), epithelial growth
factors, vascular endothelial growth and permeabllity factors (VEGPF), nerve
growth factors, gytokines, interleuking, interferons, GMGCSF, hormone-like
products, neurulugical factbrs, neurotropic  factors, neurotransimitiers,
neurgmodulators, enzymes, antibodies, peptides, proteic fragments, vaccines,
adjuvants, antigens, immune stimulating or inhibiting factors, heomatopoletic
factors, anti-cancer products, anti-inflarhmatory agents, anti-parasitic compounds,




.carbonate at concentration of 10%to 20% w w of the conmposition. 7. The
-corrpos'i tion of claiml, wherein said inhibitor is In an anobunt sufficient
to inhibit degradation of sai-d physiologically active a* tW(@bgeSti ve
enzynes in said human or animal digestive systemand to very of
said physiologically active agent to intestine of said hunan or animal. 8.
The conposition of claim1l, wherein said inhibitor of digestive enzynes is
sel ected fromthe group consisting of anti-protease, egg al bum n,
plant-derived Inhibitors from oilseed; soybean, kidney bean, faba bean,
doe bran, wheat bran, ethylenediam ne tetraacetate, alpha-l-antitrypsin,

al bum n, oval bum n, and prot eosones. 13 APR 2006 -48 9. The conposition of

claim1, vvhe i o i pepsin .
i nhi bitor’ an éﬁmgﬁ?@r hQ E[EE: 'h ?r @m@r‘tﬁo%%.ﬁ(‘] %oa on |f claim1,
wherein said wrﬁlﬁﬁrstl%anh Bﬁrmc:baﬁti\fﬁtoaﬁ, caﬂ difereotating dadtars, Weadwenaguiaiant o 20%

ww, 11. The @eBROShi I i U e ng agent
is selected from {‘f#r g::dggmgoﬂgdlgsﬂ%? r?%&P% lﬂ%rﬁ%g%sralgﬁi,a@ pd%ﬁfsnﬂﬁdc
r

deoxychol at e, *HgH grgippsfiie 39§B’E§r (RRPaRtides. soli-sasee adsNtsi @cldci d,

l'i nol ei ¢ aci dprogoeticrodirays) and Giaiie W2-rdoyRer ffddgolie®, pol yoxyet hyl ene sorbi tan
- ester, p-t-octyl phenoxypol yoxyet hyl ene, N |auryl-i 3-D nal topyranosi de,.

1-dodecy|azacyc|oheptane 2-azone, and phospholipid. 12. The conposition of
claim 11, whetei n sdhel coppasiani ofotiaims? Neheage stldi reutralizingyadeat Btia st a
concentrat i ongiln 9 :109% ; 0, [ f..cC

conpri si ng a'?a I eag{%gﬁ%mggf |Aﬁ%r|%$ &Idﬁd%émﬁhmggl%g{ hgnlﬁﬁo% 'ﬂ]lé' group
consi sting ofdigRstyA EYRiem andnte allewr %ﬂ&@v & esaldgphysiologispiyaaetive aggnt to

anyi oxi dant, iatestie®r 8l huBabbrghfifial. @ tracer, a sweetener, a surfactant, a
unmmoul di ng agent, a flavouring agent, neal, been, yeast, brewer yeast,
mneral oil, vegetable oil, animal oil, a lubricant, an ointnent, and

conbi nat i ons % -her eoffhe tdmpditien ob nipios i titeneio tald Inaitralizing wheit ¢ slagidd

physi ol ogi calgom a6 drb&p ting of anti-acids, sodium bicarbonate, sodium carbonate,
sodium citrate, calclum phosphate, calcium carbonate, magnesium salis,
magnesium carbonate, magnesium trisilicate, magnesium hydroxide, magnesium
phosphate, magnesium oxide, bismuth subcarbonate, and comblnations thereof.

6. The composition of claint 1, 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% wiw of the composition.

7. The composition of claim 1, wherein sald inhibitor ts in an amourt
sufficiant to inhibit degradation of said physlologleally g@ictive agent by digestive
erizymes in said human or animal digestive system and to allow delivery -of said
physiologically active agent to intesting of said human or animal.

R

8. The composition of claim 1, whereln sald Inhibitor of digestive enzymes
is selected from the group consisting of anfi-protease, egg albumin, plant-derived
inhibitors from oilseed, soybean, Kidney bean, faba bean, rice bran, wheat bran,

ethylenediamine tetramcetate, alpha-1-antitrypsin, albumin, avalbumin, and
protecsomes,




when delivered in Intestine of said human or aninmal is absorbed by said
dintestine for systemic delivery. 15. The conposition of claim.1, wherein
sai d physiologically active agent when delivered in Inﬁq§qﬁ$§ ﬁé sai d
human or ani mal has an effective physiological effect on'i g 5nal wal | .
13 APR 2008 -49 16. The conposition of claim 1, wherein said
physi ol ogically active agent when delivered in intestine of said human or
ani mal- has a physiological effect on the content of the intestine. 17. The
conposition of claim1, wherein said apgml is a bird, a mammal, an

| nsect, a crustacean, an anphibian, a reptile or a fish. 18. The
conposition of claim1, wherein said physiologically active agent |s |,
capabl e of inducing, an inmune response In said human or ani nal - agai nst

mucosal infec§ious e i 19 i tl.on.0f claimil erein said
nodul ati ng cgéripri seshélﬁz_ﬁﬁ'qﬁg%hsq%ng cl_;lr?rﬁr@ uc%ﬁ%%l@@l‘lﬁ)&?iﬂ%pfﬁ&%ﬁ Btl ogi cal

reaction. 20.one$Eapppain Ebibjiersind ao snigtpepitiasglhbibitar] ai m 1 1 n the manufacture
of a drug or a food for nodulating a physiological reaction or inducing an

I mune response in numan or. ani mal . )
0. The composition of claim 1, wherein said inhibitor ie albumin at a

concentration betweaen 1% to 20% wiw.

1. The composition of claim 1, wherein said uptake increasing agent is
selected from the group consisting of a blle salt, sapanin, deoxycholate, sodium
o salicylate, sodium lauryl sulphate, oleic acid, linoleic acid, monoolein, lecithin,
- ) lysolecithin, polyoxyethylene sorbitan ester, p-t—uctylphenoxypolyoxyethylene, N-
lauryl-B-D-maltopyranoside, 1-dodecylazacycloheplane-2-azone,  and
phospholipld. ' '

12. The compesition of claim 11, wherein said uptake-increasing agent is
deoxycholate at a concentration between 0.01% to 10%.

13, The composlition of clalms1 combrising at least one additional ingredient

selected from the group consisting of ethylenediamine fetrazcetate, a

preservative, an antioxidant, a colorant, a binder, a fracer, a swestoner, a

surfactant, a unmoulding agent, a flavouring agent, meal, bean, veast, brewer |

yeast, mineral oil, vegetable oil, animal oll, a lubricant, an cintment, and
o ) combinations thereof,

14, The composition of claim 1, wherein sald physiclogically active agent

when delivered in intestine of said human or animal is absorbed by said intestine
for systemic delivery.

15. The composition of claim 1, wherein said physiologically active agent
when delivered ini intestine of said human ar anima! hag an effective physiological
effect on intestinal wall.
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. 16. The composition of claim 1, wherein said physlologlcally active agent
when delivered in intestine of said human or animal has a physiological effect on
the content of the intestine. '

17. The composition of claim 1, wherein said animal is a bird, a mammai,
an insect, a crustacean, an amphiblan, a repfile or a fish,

18. The composition of claim 1, wherein said physiologically active agent i
{/--) capable of inducing. an Immune response in said human or animal against
- mucosal infectious diseases. '

19. The composition of dlaim 1, wherein sald modulating comprises
increasing or reducing the rate of a physiologlcél reaction.

20. Use of a composition according to clalim 1 in the manufacture of a dfug

or a foad for modulating a physiological reaction or inducing an immune response
in human or animal. '




