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ORAL PREPARATI ON Field The present invention relates
to oral preparations and particularly to oral
wW@e@pasmre ons of therapeutic agents, particul aPCHAU2009/000602
proteins and their use in nethods of treatnent .
Background Oral admi npghr.apbREpPARATIDONr apeutic agents
is desirable because Tt 1S generally associated with
opti mal conpliance by the patient with the treatnent
FJ‘eldegl men, and permts greater flexibility of the dosing
schedule as well as avoiding the risks, inconvenience
amteeypessetasaoenatie \mietJJatamimj stradt ipmepkwrations and

t Ho . th I t h
parti Ui grig FPnPEed By <PRE-aiTid ol e AT ™

part%@%ﬂ%rﬁ? ?%B‘éé\f{ﬁsa%&l@ and ignzyatiC ndedRuatd O fdbtment .
oral- cavity and digestive tract, and to pass across

the epithelial cell layer into the systemc
Iatlon This is particularly a problemwth
k .
Bac % Iclglln t herapeutics, which are known to suffer from
poeteasdmdegsadation it tﬂ]&@newmid: rmgﬁmtm abd edmsirable

crossing into th stem c ci
becayggy ﬁ«écaﬁo@r%e&r‘fag.lay a%%&%eﬁﬂg %ré RF%WP? |%%P%I%%n%e
by tHeebdlk iexkent chl R RAkHGHRInt hISmRas, sed Bermits
insulin, growh hornone, folliclestinmulating hornone

greagerc é|1@p<tl@m1nt>fa@é EPeoldardings rthedlint &Y efohl s

i.nt er I uk|
aVOlOIltnf":Iou S réf:s’ I{al’ Iélr%?r)u ﬁ%ﬁo%%/meglﬁtﬁe?%%%f béﬁ%fé%%c ed
withl &\dehs],lsﬁ:htattle;mmwyallr@mtumIer -Hdw&jmm dudie valribbivity

in avail ab|I|ty|st i_cal | nder I
utildd@®i hinst CEelok s dc‘ItO]c‘é‘I IyedIIégb cagT ]Io]rrgﬁa‘?\ et 3ts.
therBpRL@iR dLegs ake sQlfr*vIlRﬁH easi NG AR - ANGE] ¢ NdEBLh&at ion

in the oral cavity and digestive tract, and to pass across

the epithelial cell layer into the systemic circulation.

This is particularly a problem with protein
therapeutics, which are known to suffer from protease
degradation in the gut and have problems crossing into the
systemic circulation. Almost all pharmacological proteins
are not orally available to a useful extent. In particular,
hormones such as insulin, growth hormone, follicle-
stimulating hormone or calcitonin, and cytokines such as
interferon or interleukin, are known to have oral
availabilities without special formulation well below 2%.

At such levels, the temporal and inter-individual
variability in availability is typically high, rendering
oral administration impractical, uneconomical or dangerous.

Protein drugs afe of increasing importance in medical
treatment . However, their use has been limited by the fact
that the great majority of proteins have to be administered
by injection. Although alternative routes of systemic

1



10

15

20

25

30

treatnment. However, their use has been limted by the
fact that the great nmajority of proteins have to be
w@ewpngsrer ed by injection. Although alternatiREI/AGR08600602
of system cadm nistration have been suggested, such as
the pul nonary, nasal or transdermal routes, hitherto
admitheseahava heen Hewel spgdesnky,f euck leismithed pudmgeraofy

gents and suffer fromlim,tations . in tolerability and
nasaf RoF HEraRGARETEE. SOHEGHnd LhEE Ckn BE ol Vst &7 0 a
deveSbpabecHogeroVari Qi abtiemhgehae doreit TRAR] tsuffer from

~ inprove the bioavailability of pharmaceuticals. These
limitaefode incopperabidntyl apenéty dicommenitn & £ommd
that 3aA3bECUETT 8kl PhOzbLIBoSRl lhdgaxes, m cel Les,
glycerrdes and acyl carni fifes but these are found to
cudaseoctieoxbeicbyppeohbens bernmsideo ceasingnvea-drhepr ot ei n
. therapeutics, attenpts to inprove_ oral biqgavailability
bloa}’ﬁ&_ﬁﬁgélﬁiti\(i RG PRE*BREEEH S6r Speptiche v?zim[o;JL 0t ease
incokPBirhtL 8RS c3UpRNAS raREBh Bnhars@ReaddY RS alicylates,
~inhibitor and anmastatin, to limt degradation of the
lipiddhiiheseal&dmikesapaiced legenglyagifisiasumatl y t hese

[ i.nhi. bi tars _a n [ dogenous
acylg?gﬁggggsesagyeal@gglen%?gi ?tg&%?y%%gr%%vﬁﬁ“%%&’%m rabl e
probeéhecba. mOehebcatisémpiss t o provide oral formul ations

of proteins haye utilized protective coatings such as
efP&r PECESAT HGSTARFY e CEr Wit H‘Wﬁi&ﬁ%a‘?raf

biocatRehbbeaticgniobitbe ReRlinde e GaupldNg & Jdis POtwi th

or peptide to anphiphilic oligoners or polynmers
protesnpr ilshilpitorsexampl &sa Apyrdtaphitti GPBISASE Hylgren
inni BEYE0! MO 81%300 58 | LRORNIIC Aldodalmi gl Yor hese

eéchni ques confer véry 1imted success. ot her
admiappreaehl itdetrapadd ian aepecitpi éntfdtiaind wdlsenshadw prgitase
, ,%uncti ons in the %ast rointestin tract, but this
inhi 55p5§Cﬁre not selective and endogenoug proteases are
also inhibited by them with undesirable effects. Other
attempts to provide oral formulations of proteins have
utilized protective coatings such as enteric coatings, alone
or together with chemical modification of the peptide by
coupling of the protein or peptide to amphiphilic oligomers
or polymers comprising for example a hydrophilic
polyethylene glycol moiety and a lipophilic alkyl moiety.
These techniques confer very limited success. Another
approach is to add an excipient that loosens the tight
junctions in the gastrointestinal tract, but this approach
causes tolerability problems, because the compromised

barrier may admit all moleculeg in the vicinity, including

bacteria. Also calcium alginate-coated liposome formulations
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causes tolerability problens, because the conprom sed
barrier may admt all nolecules in the vicinity,
WO pwbaslismy bacteria. Al so cal ci um al gi nat e- coaR@HAU2009/000602
| i posonme fornul ati onshave been used for colonic
delivery of peptides. However, so far such approaches
havehdeerf aiged ddy ddToried dIpiveat i of. péptidedn BOWROEra so
preferred enbodi nent of the present jnvention to |,
far 5UGH @PRRPITRES iRl FP e et i b tapAbrePbication.
PreViih Ngna kol 09i gab 8EEeEEy: MHodiGIAIENSESthe present
i ncl udi ng any patents or patent applications, cited in
invertiiions geri preat fonaar erladr gyptigicorpoepsedt bgn capable of
r..erenc%igt wi | | bethgfrly under st ood t hat,
ProvidiAsugh *8 WAt oS Hri St art publications are

reflar red dreed €] niind hidinefarensecaoes sptpgosstitute

an adm ssion that any of these docunments forns part of
applikée tdomfon Yerred aln Kilvhd ctReihl sdel @R t2Te SHRREPY- A
inodyidotla A8PeR) UAVIARS. 3 Tl hoth Ofpd rERLEBIY GhadP¥tood

diisorder in which admnistration of angiogenin Is
thatheréftibcivadh, avheméier tdie mnigogent ewisl adat hoseened

oralJy. Lt is. particular envi saged that the, .
rergi B bonmeag il b G v e Srr | OE e RE: ke 2
admileqWn &R £10f &f caidderdfuxet Pi eOEmorpdet bhethe

protein to be encapsul ated or subjected to any other
COMMEE IFERTISSTRA Y G<HTHpY tHe Yot@th s oral

bi oavai l ability. Angiogenin is a 14 kDa

non- gl ycosyl ated pol ypeptide which is produced by
Summsgwer al growi ng cell types including vascul ar

ensaifiel ol Sell sy 8914 STRALISE Erettine or any
disci@ed N1 @Y adriih Gl K NS £ antlgDegasincascers.
bendidogenn has been | solaied froma pulber of sourcss

It is particularly envisaged that the angiogenin will
be administered orally, without the requirement for a
carrier or excipient or for the protein to be encapsulated
or subjected to any other mechanism to improve the protein’s
oral bicavailability.

Angiogenin is a 14 kDa, non-glycosylated polypeptide
which is produced by several growing cell types including
vascular endothelial cells, aortic smooth muscle cells,
fibroblasts, and some tumours such as colon carcinomas,
ovarian carcinomas, and breast cancers. Angiogenin has been
igsolated from a number of sourceg including normal human
plasma, bovine plasma, bovine milk, and mouse, rabbit and

pig sera and is also available recombinantly, for example as

human or bovine recombinant angiogenin
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pl asma, bovine plasma, bovine m |k, and nouse, rabbit

and pig sera and is also avail able reconbinantly, for
we@x@ap®7as human or bovi ne reconbi nant PCT/AU2009/000602

angi ogeni nAngi ogeni n has been inplicated in a nunber

of diseases and disorders. Al treatnents involving

admdlicsidrild MaDfbangi DS dafdpased bymbde PEi isdhkes
that may benefit fromoral admnistration, of

and gHFEFFEFST arfe i BTR LIS CIPE B L it PpbasnEration of
. . Lt . . §
angl'g%@égﬁgj; ggror?_\ggécf b&/:]t;fﬁ?)e%)r aﬁon_‘arér@u&g@@ Ra P’ Bbndeh { Verym

enin as aundry |ist of” routes of
oralacmimiirsitatata taron tothasnaiodgemiovians | wibebn deeoastpat e
t hat angi.ogenin is orally bioavailable . Accordingly a
the G99 pet<dt ¥ Bhdi ng prior art suggestions that

angiiagenithed e ik NSt esefhiad | yrawudidl haxey of
considered that carriers, excipients, encapsulation or
angisesyins egbidris iy a ebhtuiagy s flece’dbey €6 al | ow

admild1& ANgi1Qgenin .o rr%@i/%%ﬂcﬁ%l% g @%oﬁQérXE‘&rﬁb@hat
able to cross the gut into the oodstream e
angifdgediimg itshatraangr dgeraveikalral | \Adtoedangapl e wkihodet

the need for such nq$§$ulation IS articularl% .
PErS e X5 BT Furpr TP S Partteu 7ty LA ARG BgBhi n
admiBs tee- i i 15tie sl 0f ahd e asords { @O @rth@@dcarriers,
suppl enent, as a nutraceutical or as a pharnaceuti cal .

eXCITHETdITYI CHETHIF Wt el IImAE ket boRalel eébdbFaghpology
vas SROSREILN 4 0. 5610061 AL L0 ATV SULLAULE SHURCE.
the ic_:sltoraqid i ﬁiSt?{l_a]é oo odr@s$mma0@tm¢ [ wallcxbnpost_héon
oo GRS 88 0850 Bar ched nactign Lrgmm
bioesarEHIed wit exa i ge Indsd byo Ot Hiefh skhh aplitafB3ASi sA
pargﬁgigﬁgaéigzﬁpégéggqgii%%éggg8335ége Form of

Particularly the angiogenin may be administered orally
as a food or food supplement, as a nutraceutical or as a
pharmaceutical. The angiogenin may be human or bovine
recombinant angiogenin or be extracted from any suitable
gsource, for example milk or plasma.

Particularly contemplated is oral administration of a
nutraceutical composition comprising an angiogenin enriched
fraction from milk. Such fraction may be prepared using the
method described in example 1 or by other suitable means.

A further aspect provides an oral dosage form of
angiogenin. The angiogenin oral dosage form may also
comprise follistatin or the oral dosage form of angiogenin

may be provided in a kit which includes a dosage form of

follistatin. The oral dosage form of angiogenin may take
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angi ogeni n. The angi ogenin oral dosage form may al so
conprise follistatin or the oral dosage form of
wW@rwoossm n may be provided in a kit which i ncP@aB2m9/000602

dosage formof follistatin. The oral dosage form of

angi ogenin may takethe fornms of tablets, aqueous or
the didnmsS usherb oty , |openges, ot rochessuposdetsns, lozenges,

ranul es, emrul si ons,_ capsul es, rups or eI|X|rs .

Eroqiigsf ARNAS, Dt B8t ?ﬁgﬁ‘%%lﬁt}%%?e 92RABNESa SYTUPS or
e1is9nes di mensi onal SDS pol yacryl am de gel of blood plasma

sanpl es taken at 2 and 3 hours follow ng ingestion of

| ow angi ogeni n dose (2 5ng angiogenin, |anes 1 and 2

Ngi ogeni n dose (75ngy

‘ pq%:um
B:“eafléjjeogéernnipﬁ:ly nanoe SN respectively) and high

angipgenin deses (3 56e- angeegemhdl $psesodyaddybamide gel
respectively) . The | evel of angiogenin in the_bl ood

of sk J@Qﬂf@arsarfﬁ‘ﬁ:lr%%s@]f%nﬁ he 3% 1 ohPREShEghLaydeg
ing A Q55 ot %ﬁe L et . gﬁ’ﬁrﬁ%sangfbgéﬁgnz _SLQﬁVé’% 1

angi ogenin fed 5ng/ g feed under ad
and |3 mqanﬁcftelemln@ ,comﬂwrmr@ngmg@@s@sdq%dr(w@gs vve| ght
angidydlGe fed fors L npnih and allowed to,exgrglse E.eee%(xln
o standard T o&%ﬁ% r unni N é’ Y y%:lgure 39snhows tH
doseangi sxgeNiahd e d it d el ghed ataﬁd onpégoéeedvanger. adhe
l.ibitumfeeding conditions increases results in nuscle
leve] fe aYFOTTHR Fectional ot e eanyesl pArniperpage from

the lefw L Jronid ang, %A%f@s@xﬁéﬁﬁ Sf frn&etyn8i stapdard

rodent runni ng wheels. G oup neans for control animals
poirdrse. represented in white bars and group neans for

An iogenin treated animals are represented in black
HGULRS n P AR DRI Ar e Qi ¥anthei §hrk #tsRomka/

fee&'UﬂdéﬁugdEﬁEﬁf&Eﬁ”fbé&%%é*béﬁ@hgigﬁsaincreases

quadriceps weilght in mice fed for 1 month and allowed to
exercige freely on standard rodent running wheels.

Figure 3 shows that angiogenin fed in the diet at
2.5ug/g feed under ad libitum feeding conditions increases
results in muscle fibre type cross sectional area changes in
mice fed for 1 month and allowed to exercise freely on
standard rodent running wheels. Group means for control
animals are represented in white bars and group means for
Angiogenin treated animals are represented in black bars.
Standard deviations are given.

Figure 4 shows that that angiogenin fed in the diet at
2.5ng/g feed under ad libitum feeding conditions reduces the
area of muscle necrosis in the quadriceps of MDX mice
allowed to exercise freely on standard rodent running

wheels.



10

15

20

25

30

2 .5ng/ g feed under ad |ibitumfeeding conditions
reduces the area of nuscle necrosis in the quadriceps
wW@Rood3(8m ce al l owed to exercise freely on st aP@dEAU2009/000602
rodent running wheels .Detail ed Description One aspect
relates to the treatnent of disorders. The terns
DetalifleehDaagri ot reatnment” as used herein refer to

reduction in severity and/or frequency o t Qns,

1 (G TR o AL e of TSAEPRY A GHBEQeTs. The
termdl VeI an Of JRE Qe RIAS ofs SYdE oS4 DF opbyLAxi s)

and/ or their underlying cause, and inprovenment or

reducgmedi dtn erevelr idamagel/ oth fsseduRnax e | symptempr esent
._methad of “treating" a disorde nconpasses_bot h .
i RaTORT GF GF TS S0P e A G L SRR | oY Ft o™
of t&erd ddeatr@eiie off ey desrdphyal tid) cabdi for their
synmptomati c individual. "Treating" as used herein
undegéy

ey SRS e 2N NGOV SHISTHr Rfent§ TP b3t EOR oRtli faBaIe -

Thusl, N RV LLERNRL e PRERINn: RAEdHSY & | ve fe By and
includes: inhibiting the condition, i.e., arresting

disocirdeni@rsicopesstes dotheldreavany iom ankel tlog adisgrdee in a

ef fects, of t.he conditi i..e . .cau r egression_ of
predtlﬁé’ogﬁde&néfl&ldf‘ﬁ?g @&r‘?g ﬁﬁeoan?mélﬁ o%i%}%%( ?‘li,ls%? eroan e
clinip=apRy |lBetidtema®ric' AreMentatdve” therapy as used

herei n i ncludes preventing the condition from

ocClFeHG 7" atel PRAtH I i heCQUPER gRYt CHRPBEMERS| 6F OF

prev@nthile Cnd H&faiitql?t@l E'Llfpja?c\;eftr@gré@é’, be piedhgposed

to the condition, b as not yet been diagnosed as
parthavileglivt a2 Permsans agfd skidlwted n theilartingatiag
con p%ti%nt Speci fiacavl:tt—:‘i % Suigcc%e? i*vn c% hrr?etntangci)ogreni NS8Ny or

& &dti nister &4 oAty woul d have appr eci at ed that =

ameli@rR vikihathd &f fgqpo\dmgHdedidiavedh abl léty Ohuse
angiogenin was to be o
regression of the effects of the condition.

“Prophylaxig” or “prophylactic” or “preventative”
therapy as used herein includes preventing the condition
from occurring or ameliorating the subsequent progression of
the condition in a subject that may be predisposed to the
condition, but has not yet been diagnosed as having it.

Persons of skilled in the art reading patent
specifications suggesting that angiogenin can be
administered orally would have appreciated that some method
for improving the biocavailability of angiogenin was to be
employed.

Known disorders and diseases in which administration of
angiogenin has been suggested include those requiring

angiogenesgis. Oral treatment with angiogenin is therefore

proposed for promoting development of a hemovascular network
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enpl oyed. Known di sorders and di seases in which
adm ni stration of angi ogenin has been suggested
WO p@bad874 hose requiring angi ogenesis . Oral tPEHRATEN9/000602
wi th angi ogenin is therefore proposed for pronoting
devel opnent of a henovascul ar networkin a manmal , for
in aexampled,, tfprd rexcoldlat ertal iei rell st e X ob 1 0am gt Bon

heart attack, or to _pronote wound healing.for ex
£l 1R T oLt A B G B e S e B £ S

exarpl@M G POSSESS: b aQfc 13l athdVédd®Sn has been
i'ncluding a neuroprotective effect (Subramanian et al

shown, 2 EAsddaTen vty cGdrest jastvoltiay, Hecluding a

| 30-.149). and s .be roposed to be use i

neur?)lp &G Neursdegen efsgutblorvae 2 |lsaerés%%,§lsut hE%é%O Zﬂé{ orot

Mo leRilerr MRiH«at ¢ sefse 1(5ee1dN2008] DH4P4/T) and\nighegeasn
has al so been praoposed for inhibiting replication of

propRRed/ it YaeigH ndl LRGSR efbewr%%w Shtive

disce¥ani caldy ddhfoacd ed eelds- andidsn PILPOsSEd (98e

treating RNA infection by Retroviridae, Cystoviridae,
WO2 0Bi6/A % T Hae, Repldgardae heGoroirwibeedaeprMpaveei FPtae,
.. .lagaviridae,. "Arterivirys"' .. Astroviridae .
inn I oA BL Pt aue et W 8ery activated T
cell@ themetowii ceely Fidfsddddaes 1 Raramg X0y i prepesed for

Rhabdovi ri dae, Arenaviridae, and Bunyaviridae and is
treadigqisedty ¥reein ity IimaY i ARRder YR ehty R Fus
BirriAG MRO04 JO6AN e, THE-dUENTE Qi Se Pr PPRS Sy PaEagYCh

| seases or disorders may be treated by adm nistering

Togathe iatag o gl reoral tys " Ofrs toooplentiag, appl icavivhdae,

. roposes. use of angi.ogenin i.n treating. djsor o
picdERARIAT o R SRR R D Choroie O fo 8 FELSyiridae,
Par aftiyS@eief i dss 0 Crigd etbwil # iy 0 et hanv 1 Ai @ase j nahdi dual ,

nmet hods of treating disorders where the jinteraction

Bunygetigeetpd ctiq stat S IRE ethdi O ent$e ehid bRUTRRd

immunodeficiency virus (see W0O2004/106491). The inventors
propose that such diseases or disorders may be treated by
administering the angiogenin orally.

Our co-pending application proposes use of angiogenin
in treating disorders involving follistatin, i.e. methods of
treating a disorder associated with myostatin in an
individual, methods of treating disorders where the
interaction between follistatin and angiogenin can be used
to improve function in tissues, methods of promoting muscle
growth in an individual, methods of improving recovery of
muscle from injury or use in an individual, methods of
improving muscle strength in an individual, methods of
improving exercise tolerance in an individual, methods of

increasing the proportion of muscle in an individual,
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to inprove function in tissues, nethods of pronoting
muscle growth in an individual, nethods of inproving
WO ewongsy9 of nuscle frominjury or use in an PCT/AU2009/000602

i ndi vi dual, nmethods of inproving nuscle strength in an

i ndi vidual , nethods of inproving exercise tolerance
methdb?ls abif i Ti]dd:rédsahg fet hbdsanf ihdivédupig ankle mertdyecist iadn

of muscle in_ an,individyal, pethods.of decreasi fat
decrezshpd i VRduXEHA ﬁe#ﬁ%dggowuagéﬁeggiﬁ&'anéﬂg such
methb@di ¥hduatisikat nhgiBYeake hahifisfelreluetamathads can

utilise angi ogeni n"adm ni stered orally in accordance
accowiighce heifhr sheagpast. acphek-uses for orally

adm ni st ered_angi.ogenin_j.nel L h : '

KT e s L e s ot
meth®¥@st taginoerehee thecleeatsent inrrpeeeeitcnen density,

condi ti ons wherei.n the presence gf ostatin causes .or
decrepfitr MBEFes WBSEﬁHSSiPﬁbﬁ@rpggﬁolgﬁg% Srilt o rention
of cdREieasAsOlnAveIhathe Lexekschasranbeiapayl icahrnelds

In mamal s, preferably humans. In addition, angi ogenin

contmapubesusedundesisableondtbirdpginhdr € fifpsstsatqh decifmse
dysregul at ed, -but _i_nmpr faol Li:st atl i I

of mggﬁhﬁgéFi%ﬁvggﬁ %@Sggi%éggggggaéﬁt?%ﬁﬁB ei%%gﬁﬁﬁigls'

preféﬂ@bmgeﬁum?néngiQ%ﬁﬁﬂﬂicabnbeang&@gkmﬁﬂedwgekkh&ﬁed to
severity of a pathologic condition, ich i

treaghgPRELELPREI WRELS SASELARParf, T\ gi'sd%ﬁ%ﬂr%r%ed' but

impr@ggantolggg%ﬁgﬁﬁedeg%tgat%Qth%ﬁ%ﬁﬂﬂéﬂﬂbﬂﬁcéﬁﬁﬁéfﬁéﬂned
ad[pqse tissue in a subject. It can be adm nistered to
by apdeévent:, cdnekiogeaaisopngedgealihe severity of a

sti,ng di.sorder, such as c i_a, .2, Al
asPih LV Ad e PomiSES Zfro %%?I%?gpﬁhgeggeﬁééu%ot s%?l%r
pathéils6asesonmtabn)ewndrhdiiseasesactieseiases, oft themst in

neur onuscul ar junction, and inflammtor opat hj es.
55 49

partTheYt ePnebgicsditde P eei SE¥E AP Hy Peters

actib?ty of muscle or adipose tissue in a subject. It can be
administered to prevent, ameliorate or reduce the severity
of a wasting disorder, such as cachexia, anorexia, AIDS
wasting syndrome, muscular dystrophies, neuromuscular
diseases, motor neuron diseases, diseases of the
neuromuscular junction, and inflammatory myopathies.

The term “disorder associated with myostatin" refers to
disorders of muscle, bone, or glucose homeostasis, and
include disorders associated with abnormal myostatin.

A muscle is a tissue of the body that primarily
functions as a source of power. There are three types of
muscles in the body: a) skeletal muscle — striated muscle
responsible for generating force that is transferred to the

skeleton to enable movement, maintenance of posture and
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di sorders of nuscle, bone, or glucose honeostasis, and

i ncl ude di sorders associated with abnormal nyostatin.
WO20008818® i s a tissue of the body that prinmariPgI/AU2009/000602

functions as a source of power. There are three types

of nuscles in the body: a ) skeletal nuscle - striated

breafiSee HESRRRFIRIE rfcigeneratd ngd:er crudded ; i snd c)
transferred to the skel eton to enable nnvenent

SMOOHE MUEsdfce @fﬂepcmaﬂlee aﬂwm det Hithg:h Walks dphcarteries
l.e -
and %vcéle THe 183l {q Jﬁ{égc gafgpesép @ J.glé 1:1y

Mmiscle t hat |s |n t arteries and
appIﬂmabhaImajsMéHétaﬂ|muﬂckEnhnn m&y;haVe(Ebmwlgffect on

applicaple to skeletal nmuscle but may hav ffect
cardyfic & &1 gﬂ—bﬁﬁlr?msl?cqrgar " Cégf eta lwﬁiﬂe

as UBSLIR RS USAG e @ S$ o At dideson tiet aed &R NSone
bet ween bone, nuscle and tendons and i ncl udes nuscl e

musqheoraégi mqoaawtagld wnqlgtd%ﬁwgmﬂ;aﬁ Jria%e%r@ndom@,wts

PR PR TR0 T TRy LTyt g °cB¥have

an erﬂ’f@utﬂ@ri reredsed nhladce fhyow e miscdies dhgsogéhbet
was restrg&aid to oxidative nuscles

actipgty apfe Titst 9 PIRGIR IR ‘i O%‘ﬁgfgﬁ%ﬁ% a

muscqré MiSGle AFIREN A At Fi didd asPesti d©i db shhfsies
fromthose relating to an i ogenesi s as evidenced by

(type IT s ltetel Bries beiTie dfdlectecht Thengibposedefifest of of
angl%{_g%%n %e%'n g{éhclleﬁa tyed i vl dual sy 1 d’ly %%ﬁ;#é@fé&eto

e and anat eur, ders, those
dlstde&mrd&&nohhmaqﬂﬁeﬂaﬁﬁngﬁtdﬂﬁngmmgbmﬁqﬁéqmg antldenced by

manual warkers Si nce_an enin is highly conserved
all g dricF S %ﬁﬂﬁnqﬁﬁkéh?gss speci es, the method of

t e d i RASResd S @@F&ﬂg{ﬁ%&&lr{‘ SO duTERy MRATR, $3041 s

avi an spéecies [e.g. donmestic animals (e.g., canine and
willf @lg weefudpdt stdnliats, both elite and amateur, body

builders, those desirous of weight loss of enhanced physique
and manual workers. |

Since angiogenin ig highly conserved in sequence and
function across species, the method of the first aspect is
applicable in non-human mammals or avian species [e.g.
domestic animals (e.g., canine and feline), sports animals
(e.g., equine), food-source animals (e.g., bovine, porcine
and ovine), avian species (e.g., chicken, turkey, other game
birds or poultry)] wherein the presence of myostatin causes
or contributes to undesirable pathological effects or
decrease of myostatin levels has a therapeutic benefit.

In a preferred embodiment of the method of the first
aspect angiogenin is administered orally in the form of an

angiogenin enriched extract from milk or plasma.
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(e.g., equine), food-source animals (e.g., bovine,
porcine and ovine), avian species (e.g., chicken,
W@ 200kag7870t her ganme birds or poultry) ] wherei PCT/AB2009/000602

presence of nyostatin causes or contributes to

undesi rabl e pat hol ogi cal effects or decrease of

mpegtratdul dravelthehas-aa iheiapetitd tehenefidiodéndn is

preferred enbodi nent of the method of the first aspect
Prepaigidod&fith 9ov ' gdiiidiks et éd et iyen Ehavedlor i eppmple

; i ri ex{ ] |k or ; h
USIS %sh %8’1%%]5?: te:%c% u Idﬁaé%%%lﬁ% e({ gﬁal%}{/aq?dl E nji st esruecc}'1 a%lé?%%le%riln as
beeni £ qureparcepriovimiec emics agdrkiroralka f ractdaon dyhereaoicalby,

.._.exanple usin he, process. descrihed in ex |.e o
wi g Bt At SeBBaR A gt (b POt angrdgentact ion
is a@®let tHp RCtreysiRM ldy Witdiiic dlstidl carriers or

degradation in the gut . Such fraction is able to be
othepr gricded icig [bp ®inklsare &if &Ry aral kst wrobt her
Isns to enhance the bioavailability of
angi ogenin. The orally adm ni stered angi ogenin nmay be
OITheomaldey eodmiistanteAngicigeremin past il ar | goprise
human origin. As referred tao herein "oral deljvery" or
reco 2 A SEE o P38 e et J ENELIpEsE ANy
adl HeHdrHdOR Phedliin/ o410 dduei kdrifr agt edehl
includes adm nistration directly to the oropharyngea
admigdwtmpt ignd ade dinder@ed - isRIWEIBULAT n whi ch t he
.aGt orpt i ; ' ypepti S
e o e male (ot e Ha e
admistieach, i smalilractles ticnegheorotartgerymgesst | awevi €y al and

.adm ni stratign as used herein_enconpasses suplingual
2 GMIGARHACOR O CRTHL ot ORI AR | S5 b Shidebt Lon
of thie JNguR &fr e JRYWRIRNMakaPesa iNg wne form of
adm nistration via the oropharyngeal cavity) and

gastededle sadmadi $megtti.ofincluding the stomach, small

intestine, or large intestine. Oral administration as used

angi

herein encompasses sublingual administration (administration
by application under the tongue of the recipient,
representing one form of administration via the
oropharyngeal cavity) and buccal administration
(administration of a dosage form between the teeth and the
cheek of the recipient).

Oral delivery and oral administration may be used
interchangeably herein.

Angiogenin ig described as being “bicavailable” if it
is present in the bloodstream of an individual to whom it
has been administered in a functional form. “Functional
form” means that the angiogenin is capable of having a

therapeutic effect.
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(adm nistration of a dosage form between the teeth and

the cheek of the recipient) . Oral delivery and oral
W@ewon3msry ati on may be used interchangeably heP&i/AU2009/000602

Angi ogenin is described as being "bioavailable" if it

Is present in the bl oodstream of an individual to whom

| whhasthbeen adPiptied Hat adminctdional i dOrdf angiogenin

"Functional fornt neans that the angi ogenin is capable
oraldy Faw ¢ ta testdseutilceferesadannusttoll it grigposer !

. -adm pi.st.ratd : ' | ral |y act
angl%%%&%egdv@ﬁ%l%ég%gﬁe%ﬁp % ﬁ%ﬁﬁ;gti%tt?lnr? {)e%lla arngi ogeni n
simuddeinricatsdrye biddyufeoit lisdtlat)i iwa{seidimrm shymilianeoushtyors

or sequenti al | , . Shown the inventors to have a
to hayee 3 Weacw}%? \?gdéftflé’@t _ &t it str ation
admi@h st iFatd i R1ane it i3 GH1eaeNi dy al s gAeGorLti ded ¥

adm nistration of oral angiogenin with follistatinis

cércomsliaicdd, e rARFirEFeith el |dndkrIsnmy ot h
i | i h : t . .
o110 RN 1 SRR O SRS GRS g Fepeain

may apebhéfe rpotve dédroreddnnl erpalentsimed |gr asepdeatee
medi%r ansde(ranlﬁg:! e%aé cg. The angl 0 %/[rlﬁ%na ‘?jre% O-\)/iéjegné&qgr
rout@OMIRY d:Qnfle FarRrft@at1IRAIdH Gl Ard Y @addiStnONabatch.
food. A pharmaceutical conposition is one which is
s Tihea lsing ifasgie redninays thea i iy itde dhuirmrs . Pheyeaesutnbesl .

jti ' t:hat, i it.ahl e f ] N ation
vercf IR Ot RG00R orile i dh o A1 A
partpatilfirdd, andgioagenionadr fatod.he very | east all

for administration to humans. A veterinary composition is
one that is suitable for administration to animals.
Generally such compositions will contain purified angiogenin
or at the very least all components of the composition will
be verifiable.

The orally administered pharmaceutical or veterinary
compositiong used in the method of the first aspect may
comprise one or more pharmaceutically acceptable carriers
and optionally other therapeutic agents. Each carrier,
diluent, adjuvant and/or excipient must be pharmaceutically
“acceptable”.

By "pharmaceutically acceptable carrier" is meant a
material which is not biologically or otherwise undesirable,
i.e., the material may be administered to an individual
along with the selected active agent without causing any

undesirable biological effects or interacting in a
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conpositions used in the nethod of the first aspect
may conprise one or nore pharmaceutically acceptable

W@ 20001181839 and optional |y ot her therapeutic agePCBHAUEASM00602
carrier, diluent, adjuvant and/or excipient nust be

pharmaceutical Iy "acceptable” . By "pharmaceutically
deleReeaRi@DhRERIY WIlith ISRt e Madiedt atonpbitdnt $ ¢Ptthe
bi ol ogi cally or otherwi se undesirable, i.e., the

pharmaicaitdicakay- 450 il I tisr et i dii i 1l Seritai ned ong
. W he s q . J]:Qll.g n C@é]fé
Slml\gﬁgjeiéyit’ra I ?l%%rﬁ%g:g%{gga é/a?f]%gggsc%grgi nt eracti ng&f ﬁéyter of
a noa@dl etoerpicous] rennerowiddtl dmpreifn tive otdrlt conponeat swhich
_ of the_phar eutical_.conposition in jchit is
is oS OHHEET ST &9 ﬁtkéer%%‘? ﬁﬁba;e[ﬁ]i é\'laﬂ? accept abl e"
sald (e®Hle B, & NOYR reimaLih AScPreVededi hes ei n
is a salt or ester which is not biologically or
phargrlveuliise lund ext et abl A alseanthergigperding agent or

veniAIAmORLCal, GAr T 61" 482 PR Sl |y e

accept abl e sol vents, susp I ng agent or
carrdedd weri g thenagentr taolhe subjectselldetedrwiehn bhay

be ]iquid or solid and is selected with the planned
L ariigh S TGr i, MSETR TG 6 17 G 3P P erahhoeT Dot
be pgaiiRERHIGAlly ¥ A& im the sense of being not

~ not biologically or otherwi se undesirable i.e. the

biolegridadrl ek et Leifi e twrdar tepl S ubj @ct tRP oRYLHLER MY

t agent._w t.hou [ r a
ve SRR I § AR S BT DR ey e

causpalenisr ad ya . sl detr tn paadnd esal rascused. herein in
relation to follistatin jncludes_intravenous, intra

arft i ta G (HBErPE GHUR LS R r et RTtaf Y oF Parenterally.
The s;t&%ugﬁg@%rasyb&@n&mtﬁé@ém | TR rBSBxE Yn to

transdermal and subcutaneous injection, aerosol for
folhﬂﬂﬁaﬁgnr#nquﬁ¢$)imﬁ@@vgmo%%sagntra arterial,

intraperitoneal, intramuscular, subcutaneous,
subconjunctival, intracavity, transdermal and subcutaneous
injection, aerosol for administration to lungs or nasal
cavity or administration by infusion by, for example,
osmotic pump.

The angiogenin can be administered orally as tablets,
aqueous or oily suspensions, lozenges, troches, powders,
granules, emulsions, capsules, syrups or elixirs. Such
composition may contain one or more agents elected from the
group of sweetening agents, flavouring agents, colouring
agents and preserving agents in order to produce
pharmaceutically elegant and palatable preparations.
Suitable sweeteners include sucrose, lactose, glucose,

aspartame or saccharin. Suitable disintegrating agents
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cavity or adm nistration by infusion by, for exanple,

osnotic punp. The angi ogenin can be adm ni stered
wW@e@bhy78as tabl ets, aqueous or oily suspensi onBCT/AU2009/000602

| ozenges, troches, powders, granules, emnulsions,

capsul es, syrups or elixirs. Such conposition may

incleRRY /JFORR H-HOMHE B8NS Bl RS £ $6 0511 87881 Odone ,
sweet eni ng agent's, flavouring agents, col ouring agents

xantdysth @ues e PENFPrEgeEnt 2Iginpiderct@® PF ctlike: Suitable
har.maceuti cal I.y el ega t e parati ons.
flavpﬁﬁjirtlé]ﬁ & ISeét el)r%%cﬁsul ngﬁg eﬁ%ﬁ%@s@ﬁ'l aﬁ%s%? gl ucose,
wintRSspRAldeiTe dbierSALChardige Shit ted b et sy Nf Egvat ing .
. agentsinclude corn starch, nethyl cel |l ul ose, , ,
SuL GdtLyy BRRASFCT ¥ PO AR AP G BEREGRT T o, VAF GRImCE-
alplBRd hAgAr - aAidabi e {4 ayourd g, RS SpéAC! YESpHy1
peppermnt oil, oil of w ntergreen, cherry, orange or
parataspleer mpdiluvay durs nigph Sug t abdel prleber aervegni aclndéude
sodi um benzoate, vitamn E al phat.oco [ .
maar I S S e 1T Bar B SroboT Ghrapen gpdium
chlsOdidimbitsillphi teui Sulabt ind WlLangene! idelude
magnesi um stearate, stearic acid, sodiumole

fe,
glyessdiluMeRtaadats Yaley@rYhit st eaed et ayf?]agehﬁlglets

may | ade) Gceigdnionesi g Al erOrw oty cesyl cdkstearate.
The tablets ndy contain the agent in adm xture with

phammpeutdxiad Ipharanaeialbbal ¢xc Hpteaptabikielkchpeepustable
ich are suitable for. the manufacture of tablets.
for %séﬂaé@aﬁ%éﬁes %ytab%i,eif%r exanple, (1) inert
diTHesrd BxSYGass Gl Eibe) cisbonadfylée At DFeineatci um
._ phosphat e _or sodi.um phosphate; (2) granulatin% and
diluygndisnt At 1A%y SRIEHtEY SUEPPRRtortAStaFeh 671aHgM ni ¢

shodfihe (5 SOUOTREL e b Sl Shgel
disigttegrattd nstagm@nites, such as corn starch or alginic acid;
(3) binding agents, such as starch, gelatin or acacia; and
(4) lubricating agents, such as magnesium stearate, stearic
acid or talc. These tablets may be uncoated or coated by
known techniques to delay disintegration and absorption in
the gastrointestinal tract and thereby provide a sustained
action over a longer period. For example, a time delay
material such as glyceryl monostearate or glyceryl
distearate may be employed.

Follistatin preparations for parenteral administration
include sterile agueous or non-agueous solutions,
suspensions, and emulsions. Examples of non-aqueous
solvents are propylene glycol, polyethylene glycol,

vegetable oils such as olive oil, and injectable organic

esters such as ethyl oleate. Agqueous carriers include

13



10

15

20

25

30

acid or talc. These tablets may be uncoated or coated

by known techni ques to del ay disintegration and
wak®onpsron in the gastrointestinal tract and BPCEAERN9/000602

provi de a sustai ned action over a |onger period. For

exanple, a tinme delay material such as glyceryl

watef)nNagteabat e /agueycerad1ul iear antilngbie npl oyed.
Folllstatln Rreparatlons for parenteral adninistration
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solvents are propyl ene glyco yet hyl ene gl ycol
Ringeeget akkeroisks slecit rasseolande amdn,unarcdﬂlmqleiﬂ,akﬂléectated

ani,.c esters such._as .et hyl ol eat eou rriers
R L R R ARt GG et LR o it Oh D it e
repl@hiSHIReNs k0Bt rd1§ledi g 158 4 dies ran d( Ui %[@d:k[@eﬁé dbased
Par ent eral vehicl es |nclude sodlun1chlor|de sol uti on,

on REingiger''ss deEXTOese, @ad ridse lake sodnafeiadits and
othelragxtd%g%qv@sngl%g %l's%t ey ﬁ/tel‘g l'?saé n% 2 S%er 2

nutri ent I"éni sher electrolyte re
ant 1( mi@jroaﬁ atllegs anhxasedcmiarw sngethiesl adeixtg cmgﬁantanogzt@eth
Preservatlves and her additives may al so be

faCtﬁF§s€ﬁﬁ'§E@ﬁ ad25C6 B fti-mcrobials, ant i

%Ied@&%osq&qloaig '?q&_?agﬂrg& ccﬁ{tﬂéMlh dadOrscange i nert
gases and the |ike he conpositions may al so contain

compoumels arovidisensommde s di rﬁgi%Jinmr@ﬂentcalr enhanced
ther%% EEH%D%Emc% o a%ﬁﬁgghﬁﬁ?ﬁé%%ﬂ féi ﬁQ JH%% S may

aceuticar conp03|t|ons nmay a so
alsccmmiammﬁmde@aah,amcahﬁﬂmnEmy'pankﬂtur dmsﬁenser together

withhggtructlons To adg |i;%fu%f¥é&fzrgr(éhe;aPe%bLgalIy

TGetRr kHera E@fl)blc%)&tl%}“dkﬁ'asfdle adkntd NtAEde Uks NSrameh
CDFs) , antibiotics, and any ot her

factors (e. g., BMPg, TGF-P, FGF, IGF), cytokines (e. g.,

interleukins and CDFs), antibiotics, and any other

therapeutic agent beneficial for the condition being treated

may optionally be included in or administered simultaneously

or sequentially with the angiogenin or angiogenin agonist.

Angiogenin or its agonists may also be presented for
use in the form of veterinary compositions, which may be
prepared, for example, by methods that are conventional in
the art.

It is especially advantageous to formulate the
veterinary or pharmaceutical compositions in dosage unit
form for ease of administration and uniformity of dosage.
Dosage unit form as used herein refers to physically

discrete units suited as unitary dosages for the subject to

be treated; each unit containing a predetermined quantity of
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t herapeutic agent beneficial for the condition being

treated nmay optionally be included in or adm ni stered
wapmalismmeously or sequentially with the angi OREFAN209/000602

angi ogeni n agoni st. Angi ogenin or its agonists may

al so be presented for use in the formof veterinary

| b one b campl o b
actl%ﬂﬁgﬁgqlﬁgf Whi gh iRy e R ednd e SXaml e, by

met are conventional in the art. It is

theregpediial lof fahraniragesys: ited: far mill tdh ehehera@tiareédary or

s “tvarirageses i far _
phax s B Rl AL | O B ST ST 137 o Tt 2o

unitDFeaes Wid Jdivdamsl usedherdiredteleréegandhysi @al tlye
~discrete units suited as unitary dosages for the
unigggpjckaracs B Arics &f e Ranite RIREWHG R the

r rJq i ' C I dto
partgrcg%%tgg %%ﬁ%gg%@gj e:%fﬁtggﬁ :4% effect in Zégg&loc?gtgi on
limiwiatth e imggpriered ipharheacedt icll cowpourtingdheuch an

.Specificati for .t he dosage .unit forns. ar i ctated
act S R LTI dbondeme TR net R AL
Cchay-a6itd 8li sl ofr the actiae, cormesit Bnts tdemprising

particular therapeutic effect to be achieyed, K and the,
angijogamigt i BN METER TR Tard Tt R ob UM it sTERT ah™

the téu‘ﬁ%c%@LW%ﬁééHiJQ%r&&ﬁ%ﬁ%s Ofi s d O &-LUR| San

armaceuti‘cal or veterinary conmpositions conprising
" e f faugh ioge i Wit "aro fagory istgdner e ardosagdewhich is

dm ni stered in thcﬁ_;ape tically effective anpunts..A s
SUE G Hor'el oS AT Ve AR 01 algHbgeni AT 44
desidRsAAE Mbptds sufddd enthd dethic® Hhelagltyl tyudtome

nyostatin to achi eve a desired biological outcone. The
may dissiamnet WDTaRFEElc R eyC bel bty 3hetBpERRFe 1D
musA&N&ldds T ngl udi éﬂé'fﬁ”ﬁ??%iérbE%gééﬁhpa r&led

I ncrease 1 n nmuscle strength, | nproved net abol i sm
me t adtedrieas.e deamdiqrostd ypdigos iy oved ghpcoged glucose
homeostasis. Such improvements may be measured by a variety
of methods including those that measure lean and fat body
mass (such as duel ray scanning analysis), muscle strength,
serum lipids, serum leptin, serum glucose, glycated
hemoglobin, glucose tolerance, and improvement in the
secondary complications of diabetes.

Generally, a therapeutically effective amount may vary
with the subject's age, condition, and sex, as well as the
severity of the medical condition in the subject. The dosage
may be determined by a physician and adjusted, as necessary,
to suit observed effects of the treatment. Appropriate
dosages for administering angiogenin or its agonists may
range from 5mg to 100mg, from 15mg to 85mg, from 30mg to

70mg, or from 4mg to 60mg. The compositions can be

15



10

15

20

25

30

honmeost asi s. Such i nprovenents nay be neasured by a

variety of nethods including those that neasure | ean
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patigaki fi SPEFYd C&ngi ogenin or its agonists may range
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dosebeadninaikdmérzed tihe origaddseing lavala el Angikegenis for
once daily on kl on( Ay,
the gfﬁgaurses e O\gcgjecu "%ée ﬁ%ﬁ‘ﬁengj ng@égm t h%o%‘fr?%‘? e
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nutralcsutbeaase@naque.rt:tdare fivol wsedgge.the nethpdy is
rovS nt.enpl ated that the nmethods utilise a nutraceuti cal
provd osition to provide the angiogenin. A nutraceuti cal
CORROSictrhO N i ratsati e dlire arettreds H@re’pi’mvz'réi‘éﬂrs The an

term"nutraceutical” as used herein r %?F?
edibd@i BIrepcsddceliadaitadd B S S ifedP ™ r <§o a“rnl?%% hf3se
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ave a
physiological benefit or to provide protection or

attenuation of an acute or chronic disease or injury when
orally administered. The nutraceutical may thus be presented
in the form of a dietary preparation or supplement, either
alone or admixed with edible foods or drinks.

A functional food is a foodstuff to which a composition
has been added to give that food a physiological benefit or
to provide protection or attenuation of an acute or chronic
disease or injury when orally administered.

The nutraceutical composition or functional food may be
in the form of a soluble powder, a liquid or a ready-to-
drink formulation. Alternatively, the nutritional
composition may be in solid form as a food; for example in

the form of a ready-to-eat bar or breakfast cereal. Various
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physi ol ogi cal benefit or to provide protection or
attenuation of an acute or chronic disease or injury
wab@p/187182¢ | y admi ni stered. The nutraceutical nBYT/ALNREI/000602
be presented in the formof a dietary preparation or
suppl enent, either alone or adm xed with edi ble foods
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added tat 5 RS she it S &, SR B e fr o
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comp@@ggaﬁ?;gld g%%%iéqc%af%%o%g&d%nf st>1'[]oeufcri Oﬁa%l/_en arlm y

moisture content of less than about 5% by weight. Water,
preferably water which has been subjected to reverse
osmosis, may then be mixed in to form a liguid mixture.

If the nutraceutical composition is to be provided in a
ready to consume liquid form, it may be heated in order to
reduce the bacterial load. If it is desired to produce a
liquid nutraceutical composition, the liquid mixture is
preferably aseptically filled into suitable containers.
Aseptic f£illing of the containers may be carried out using
techniques commonly available in the art. Suitable
apparatus for carrying out aseptic filling of this nature is
commercially available.

Preferably the nutraceutical composition also comprises

one or more pharmaceutically acceptable carriers, diluents
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conmponents in powdered form The powder should have a
noi sture content of |ess than about 5% by wei ght.
waaien37spy ef erabl y wat er whi ch has been subj ece@dAU2009/000602
reverse osnosis, may then be mxed in to forma liquid
m xture. If the nutraceutical conposition is to be
or gHOMitattd N Nuteaskit Do £0 NSoHiBos 1 bl frdyn ccbmpfmyebe
heated in order to reduce the bacterial load. If_ it

buf fgses rBiCh Hrivitcaa Pibiserdud abetn .ze%@sela%%sw%ﬁred
saldfe ddau nﬂl’ﬂéﬂ ecé,xsoc’ﬁ{fcf{ﬂ@@é ys@él?péé % %‘o%%l,el 88nnose,

into suitabl'e containers. Aseptic fillin
sucm:nm aimeiescﬁmda,e g el omr@lsextgst gohhypepsides or
IabI in the arg % a@le €$§frgtus for "
amlftoarar‘iﬂr %lerﬁ’ﬂ i Y- O TR Rat pEthg adents

sucmcummmzal |a}ﬁj&i’&ﬂiﬂt9§3|&'1d Rsed ookl tyitde. nut raceuti cal
conp05|t|on al so conprises one or nore

hererat e et o ke desf bt et iR, formykat sor
t t S
par%ﬂﬁ%}% i AGEY Tf@t f%{ﬂggfé +OPS; §R nggﬁgét§8n to

ers 'such as neutr sal 1 ne, phosp
1nfanﬁéereﬂu§akunanmuhuiﬁpfmu&ﬁ m&ukﬁﬁw@rwteklsuchnas

Iucos nann sucrose or dextrans
tred D P T S O S Fr R P L b P i
babiddH I oxwlamys aldhel®d | D pgent Sr&dicto asn ERA: ad] UManisen
and preservatives. The nutraceutical may be an infant

to WW% C%rltﬁﬂé{ﬁ et Prumani sed nilk formula for
dye‘?{hﬁ QuddY afy S?hesuﬁ?@tl%ﬁ ! @%a@ﬁef f Ut 8 MBY e

fln ut| Intreating failure to thrive or
may[heﬂﬁnqmeany dawds r t il wenaghtbdatr tesral t aﬂytHESQCber
[ [ s or, children to i

1 t red to inf
rec QiR &f Gt e St et Set TRk ¥8n e nBased

on tHe tdeyfddestirdsRefliedy Heorh O afye SDEE C€intl ulBMgbe
nat ur a synthetlc or reconbi nant in orlgln

humeReE o st Wian SRl 0JEIHIE cart Be HRseebinant human

angiogenin is available from R & D Systems.

Angiogenin is known to be present in normal human
plasma, bovine plasma, bovine milk, bovine plasma and mouse,
rabbit and pig sera. The DNA and protein sequences of at
least human angiogenin are available and recombinant human
angiogenin is available commercially from Abnova Corporation
(Taiwan) for small scale applications.

In one embodiment the angiogenin is prepared from
plasma or milk from livestock animals as readily available
sources of angiogenin on a commercial scale.

The milk may be obtained from any lactating animal,
e.g. ruminants such as cows, sheep, buffalos, goats, and
deer, non-ruminants includiﬁg primates such as a human, and

monogastrics such as pigs. In a preferred embodiment the
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on the angi ogeni n sequence from any species, including
humans, cows, sheep, nobuse, etc. Reconbi nant human
wWarwoossm n is avail able fromR D Systens. AngP@GOan2099/000602

is known to be present in normal human plasma, bovine

pl asma, bovine mlk, bovine plasma and nouse, rabbit
angia@riirg iserekt rite oNA rond quwotseinn Sequelicesawimat from

| east human angi ogenin are av%%%able and reponbinan%

va

whi oy sy igeftede dish HEOERT dfe RO dr @t IS ¥ T ottt BB
_ . g for , tionsi]
de81gg£e%;%%é]@ﬁ%ys HimaTedd 16A e apRy 1 SAAPASInl Des

angi ogenin is prepared from plasm
milkor mlk fromlivestock aninals as readily avail able

sources of .angi o ikh Qon_a cammercj al_.scal e_nJ
B S G Tt T S R el Cotlbint
that! UH Bt ugh ias ssmgaheep s ifdados, igoatis, hagiest or
deer, non-runinants includin rimtes such as a ,
™o S th K STHHR Trish GRSt c@l%d'c%g]aﬁ“%)l%str.e Rt Rf BRpefirst
enbod{ ent, £ heangl i d from covhsettkeion
1 tQI'% ginalﬂ}re}snaloé Plom mt?ﬁpan%gﬁlgﬁﬁ@%ﬁg? od%g%d@rm ebe a
fallta ansgemasariliawl desiaprettionavelry ekpress hafbhtoe

bovi ne gngi ogenin in it il k. The inventor f.th
Thelﬁ%?@ntlatag]pﬁ i%craetﬁqed:r{ vt}%o?/%wt%al?ll i n%%/cl:%e&r)rtl—‘%ﬁsed
witBRgIQgeni N-dts 17 &8 M Tde: i ghesds oi 8dStce of

concentrated anount (up to 12ng/litre) within the
angiqgestin §qF Mpays e INRERFDOT Fob? ol Rt t P sSleKenth

aspec@créc.er&'rféﬂ ahd aldsi g e Daseodeyel Phvappr oxi aBlekymlik
to 2 rrgj7 [ S

tre. Therefore it is preferred that cow
£ rommillat evhi e ot imme di twindy et hel fhe sesdd gaygupge for the

| actatign as. a source of angiogenin for use in the
metq‘%f%stq?ﬁ afjt?éStf iT%°% el eventh aspects. G ven the

r egidualg ohghogenided emel hé meewbs of | khér onrkat espect

| actation, It may still _ be used a source for the
may be isolated or purified. Purified or isolated
angiogenin is substantially free of at least one agent or
compound with which it is naturally associated. For
instance, an isolated protein is substantially free of at
least some cellular material or contaminating protein from
the cell or tissue source from which it is derived. The
phrase "substantially free of cellular material" refers to
preparations where the ‘angiogenin is at least 50 to 59%
(w/w) pure, at least 60 to 69% (w/w) pure, at least 70 to
79% (w/w) pure, at least 80-89% (w/w) pure, at least 90- 95%
pure, or at least 96%, 97%, 98%, 99% or 100% (w/w) pure.

Recombinant angiogenin preparations in bacteria may be

used as a source of angiogenin and may be provided in the

form of protein aggregates.
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met hod of the first aspect. The angi ogenin used in the
nmet hod of the first aspect nmay be isol ated or

w@eropfizsdy Purified or isolated angi ogenin i s PCT/AU2009/000602
substantially free of at |east one agent or conpound
with which it is naturally associated. For instance,

amd sated MIDteid d haubsiandtedhye f 88t Ohagdt bkeastin
some cellular material or contami nating protein from
fooq rhadet Ifor hundirds ol ceedrom Wi chngiogsngerised. as a
I " tyi al r el | terpal.”
nt e e g e L i gy BB B S euce
the lae@sintbCof cc&BB6 £ i Wn pLr e addhibasst €0efloi69%s (mraferred
ure, at Jeast, 70, to 79% (W ure, at.least 80-89%
that iy BRSO b e R & S i cRRELY Ssbh
respa® 8%t 9B edORW (M Wn P B . ReppaPERABLy the

angi ogenin preparations in bacteria nmay be used as a
angigEIaTedl of s ax@n ot erethd gt be prevederathonheff sEmleast

; tein o As. : . .

10 gl 18 1 RLSORL RS POLIE Iyl renppBtElyy o

30, yERr Hr the ahgeogens ncarsethtasatal swit faceillkcal need not
However, to reduce the anount

be totall re. f

O (RABR 45 12° I GRS ('dhe P H9L P2=Pi Bf EPP et FRabbe
forrt REF NG QYN ML) BerkdNC e ratiedth sianali e8phhYa¥ibh or an

respect to its concentration in mlk. Preferably the

infaggifogjeriidai s administered in at a concentration of at

I ti its. t.i [ L LK

pras Ty BRI SRS MAS P SoPheEi2Ed FEE o
variants |[KE Mheinerawy degkas aetpod thenangregendncaanbe

take the formof a food supplenent, a nutritional
manuf%qﬁh‘%#on or an infant formula. Persons skilled in

tRee A dnM dik 1 BDR o0 alige thad Warl a@%ﬁr@&igeéi PBat the
angl ogenin exist 1 n nature and can be
angiogenin used may be modified to improve storage
gstability, bicactivity, circulating half life, or for any
other purpose using methods available in the art. For
example it may be desirable to introduce modification to
improve storage stability. However, as angiogenin is
particulérly resistant to degradation such modification may
qot be essential.

The first aspect refers to agonists of angiogenin. An
agonist is a compound that is capable of directly or
indirectly having an effect through the receptor activated
by angiogenin. Preferably angiogenin agonists act through
the angiogenin receptor and preferably bind the receptor.
Persons skilled in the art will appreciate how to design
agonists of angiogenin. Suitable agonists include

angiogenin agonist antibodies and mimetic compounds.
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manuf actured. Persons skilled in the art wll
appreci ate that the angiogenin used may be nodified to
WO 2P0y 87St orage stability, bioactivity, circuPGE/ANZN09/000602
half life, or for any other purpose using nethods
available in the art. For exanple it may be desirable
tﬂngﬁbbggﬂiﬁe, Rd LR LRd R WRP%e used in
stabili'ty. However,” as angiogenin is particularly
the mesu$tantireo odegr avatiicamesyc K arpdidnigHitdtr iy eerlbe in

essential. .. The.first aspect refers -t oni s, o)

the BREBRe A Tn Hgoh ST Eoar Tt T4 Clpary of

an aghidgeachl ¥nefi diedi reaidaye tha@wdig nen kefdeqilddmough imeche
receptor activated by angi ogenin. Preferably

formapdi SGERTHEGEN ST RIS ough the angi ogenin
;%;aﬁeggh_laﬂgg LA M DI fh NS HBCRD LD 1 FEESONSi 5

Int art wll "appreciate how to design
prepagedi stromofccarigi ogdl mr Suifiratsite cagdtissteot ncfereexample

,_angi ogeni n_agonj st antipadi es_and m.nmeti :
uﬁn@o%&uﬁ&??ﬁﬁ% gigeeﬁﬁ%b% slnagea??imﬁcise and vgal%cf%n%]éa%%’yo%ehas
beenUFedndn tbhermidaciigiogenia edicatedct agystemically,

~.admnistering orally in the method of the first ,
withgabe stbshantied &99radpttiind figy st B angiégent Fpction

is B eRedEHIARGId URAMILK mﬁrtkaL&S@nﬁo?ih$ hea fp1 & 9for
reconbi nant angi ogenin Particularly the orally
otheadmenhstidrssd angicogwriae ithepheivarsd ¥alom tlow efni | k or
.a fraction thereof, for exanple using the process
anglgdstrved in exanple 1 . Such fraction has been found
t AP OViete rANG CganidL Al tte acitswesdeniteh | ndogenous
w t hout substantial degradation in the gut, Such
follfisgetion (id 5@0@%@@%@6@%%%% YFehoupr the

enrig{tqéldolé}nl@qq I BTS 1 AT e, TRChAN B, 1,0 eohancest e,
I oaval I"abirl ity of angiogenin .
Administration of angiogenin plus follistatin (either
simultaneously or sequentially in any order) is shown herein
to have a more than additive effect and accordingly each of
the methods of treatment contemplate administration of
follistatin with angiogenin. It is particularly important
to co-administer (either simultaneously or sequentially)
follistatin with angiogenin in situations where an
individual is follistatin deficient. As follistatin levels
decrease with age, co-administration of follistatin with
angiogenin is particularly contemplated when treating the
elderly.

In a co-administration regime, angiogenin may be
administered orally and follistatin administered orally or

otherwise.
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Angi ogenin is anticipated to interact with endogenous
follistatin (if reconbi nant angi ogenin is used) or the
W@Roasis® angi ogeni n extract may al so cont ai n PCT/AU2009/000602
follistatin. Admi nistration of angi ogenin plus
follistatin (either sinultaneously or sequentially in
ARheRedah), be shewriker @bkt A thave s thdile to
additive effect and accordingly each of the methods of
admiriesere pngdoseaipl-at @saddienilseatticsi® dvoliTwditihpt
W t h.angi_o [ Lt i rti.cul amhy i t t :
ang gl OBy, vty iRy, TR s TS
milkf blalviisibati rediuce amgicegemation sift watgiersenirer®mamse on
individual is follistatin deficient. A s follistatin
suchy o¢EPS188Erease with age, co-administration of
f el isfeathib ol RN girRgenilk irswiald i Waddded
contenpl ated when treating the elderly. In a
concemtadininins orfatingd aosgiime haendiGgerf0F mP e 70%, 80%, 90%
adm ni st er.ed,oral | nd fallistatin,. 1.ni.st ere
res< ARANEEELS, il o el E SRS
substehtdedilrakne itteyeadm rirsdeer angi ogenin. A s the

inventors have found that angiogenin is_oral] : .
aV&ithatise SO ARG T DR @Iﬁ%b%’%man will
be i fRHER tCRRE YAlRlHO0n10f 1angiQoemd £ . UseoPresaghle the
~__OcCcasions . 'In one enbodi ment the mlk having a
milk éduoedhoomedntinem en Gt ianyissfemny a0 409 B0%R 60%

. 70%. .80%, 90%.l ess ' | n than | I ;
AR N i Yo RS R S e Sha e oL SRghedies
willf eraveakigsgiddad khaddehire duseth mnditogertien md 1k d@mple
apparent to persons skilled in the art. For_ ex l e
applgie Hq |Ehe &ﬁ]i%ug@]fer%ﬂdal%éﬁ% feeaPurm or

exp&%téwwoJﬂﬁ t 1601 QPN LU Y NEh PV den BNYI QY8NEDso
anti poal es

for lactoferrin and lactoperoxidase). A suitable method for
making milk with a reduced angiogenin content are provided

in the examples.

In the description of the first aspect and in the
claims which follow, except where the context requires

otherwise due to express language or necessary implication,

‘the word "comprise" or variations such as "comprises" or

"comprising" is used in an inclusive sense, i.e. to specify
the presence of the stated features but not to preclude the
presence or addition of further features in various
embodiments of the invention.

As used herein, the singular forms "a", "an", and "the"
include the corresponding plural reference unless the

context clearly dictates otherwise. Where a range of values
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wi Il have reduced angi ogenin conpared to the mlk

sanple applied to the colum. El ectodialysis would
wab®o/1h7expected to provide nilk depleted forPCT/AU2009/000602

angi ogenin (and also for |actoferrin and _ _
. |l actoperoxidase) ... A suitable nethod for naklng_n1lk
18 W LSS ddd WHiddi Rferfiiraolit emdeirst pudvilned thﬁl:‘sgﬁange

i pt i f. the first aspect an

St aies i e 5t PRt o e st oxnd all
valpsguiime Hedmsemnitde stud il texpr ess | anguage or

necgssary Jmmlication, the word "conprise” or _ o

vari thelsosynsders%ﬁ@ﬁ%g§t‘ W%e?‘llorte%%]slaf@ $eleretfic
terins amddClusiive iSeRSehd fand hRBG ] éelé hﬁ)rtﬂﬁ ce of

the stated features but not to preclude the préesence '
Undgrs{@@ick Pyn ose P oel neeat whdd 1 i ny drtieo us-te o dititesH Sthi s

: . [ 0N, <A ed _herein, .the singular forns
lnvggF%gﬁaﬁggggﬁgqPﬁ%éh%ﬁﬁb GGe {1RE ééﬁﬁﬁging pl ur al

reﬁéréﬁcéoubbeSiebhéyC@mHEK@t@d@aMHhﬂﬁﬂHﬁg‘%hvention is

ot herw_se re a ran of val uesis expressed, it
notmﬁﬁﬁ3§%%CF82?ﬁ§ Bﬁﬁ@ﬂgggaﬁ"Fﬁﬁﬁrﬂﬁﬁ§ radg & eddesimasses
desthebuppherand, | QweEnkbkai teyofathe range, a?%% %lol be

val ues in between these limts. Unles§.de i ne
undgrREpRfisbhabl Fheekanméarleay seednhifednt dsMEasethe

i neh he ni as_comonl y understood by
P P o RGl 5 01 PP A CPRAL R TEPh APER PRLY. 2a B¢ is
notj fweenied bel bhgst Ahéhéugbeﬁ_ay aaéebtkegén@nqﬁgeﬂt%zﬂ

: | d d that this invention_is
i g SR b FRG L& Peu apY nhte: rapSnang ReeRDaS

desthébeﬂv@ﬁfﬁéﬂ,wﬁ§ltH§§ebQH¥e¥@£¥ge tihSdgkgq t%yb%gy
gggerstood that the term nol ogy use erein s for-t

OF et PoRRCRf OWBECEP bi g Hatipeindr nenbbiiniehhs erbyplasd and
drawinds. not intended to limt the scope of the present

i nvention,
Example 1: Process for the preparation of an angiogenin-

enriched fraction from skim milk

A 10 cm deep column was packed with SP Sepharose Big
Beads (GE Healthcare) such that the total bed volume of the
column was 29.7 litres. To the column a flow of skimmed
cow’s milk was applied at a linear flow rate of 331 cm/h (34
litres of skimmed milk per litre of resin per hour) for 2
hours until the volume of skimmed milk applied was 68 times
the volume of the resin packed into the column.

The milk remaining in the column was removed by adding
2.5 column volumes (CV) of water at a linear flow rate of
147 cm/h (15 litres of buffer per litre of resin per hour),

or 0.25 CV/min, for 10 min.
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which will be limted only by the appended clains. The
invention will now be described in detail by way of

WO edoensisce only to the follow ng non-1imting PXEADGRE®S/000602
and drawings . Exanple 1 : Process for the preparation
of an angi ogeni nenriched fraction fromskimmlk A 10
cThdeapgtobamnwdepfatked luicttlopSk o086 dlaseo Serakitg Be atkss

Heal t hcare) such ., t th tal I f. t.h
LUt GrATvEES260F T PEET o3 1 &5 G o oM 12 La L
sodiSki 1pRd eeWisalfehk wWas 2aprl i@d 3a)aNadoeart lwa.d e by

of 331 cnmh (34 litres of skinmmed milk per litre of
flowingi fhserahdan) buer wourd igat At £hé Wpelame lsfw rate of
ski d.nml pli 68 1d fq i
75 R Rt PR 5 L WS T e T ea g T ©F
resihh@egohvim) waszr enneesd dwy/rdddi Mpr2.29 cdlumThe|fdmwest 0.5

. (CQV) of water _at _a lin fl f 147 cmh (15
it Péocof Lot PREger Tt B Bai e oot g

disc@réedC¥omiRe ih0E 0 tHN nEYE 3ngl ageridy dapleiteitbn buffer
| act oper oxi dase fraction was eluted fromthe col um

solufiiph Re§ CVtok @fbuffdn cmft Aqlileytestiamm ihsangiogenin-
deplee%léldvﬁl %@%p%%}p%{l%%o 0. A&'@ti’@p (’:i]rﬁ:tlﬁir% 9. éJylifﬂ]P . 7rkgf

the cation er solution at aTinear ow rate o
catief Buffer lsiolliues caf peat ilot deufdferresalrutaver pgrpdng righe

of resin per haur), or 0.125 CV/mn, faqor 2 in. The
appliicadion. L1 Pds %’\e &ﬁ%?{)%ﬁi‘f%r iR %%F%@WW*& e
time9f. resin was discarded to drain and the next 2.5

litres of cation buffer solution per litre of resin

wadec eincdoret ias ertvd cmgl dgamitiideplwaed-hen eluted from
che GECASRELE 0508 hpe) ot It p Ba L e O oo
equitvia@ eappltioc @t.isan wi/ivme(f42 he nedl buftf edH d6.%. by flowing
the kc):%%a:lﬁétnhrb%u grt isrgi)ut'ion at a linear flow rate of 75 cm/h
(7.5 litres of cation buffer solution per litre of resin per
hour), or 0.125 CV/min, for 20 min. The first 0.5 litres of
cation buffer solution per litre of resin was discarded to
drain and the next 2.5 litres of cation buffer solution per
litre of resin was collected as the angiogenin-enriched
fraction (including 0.5 litres of cation buffer solution per
litre of resin overlapping the application time of the next
buffer) .

Finally, the lactoferrin fraction (again angiogenin
depleted) is eluted from the column with 2.5 CV of a buffer
containing sodium ions equivalent to 8.75% w/v (1.5 M) NaCl,
at pH 6.5, by flowing the cation buffer solution at a linear

flow rate of 75 cm/h (7.5 litres of cation buffer solution

per litre of resin per hour), or 0.125 CV/min, for 20 min.
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The angi ogeni n- enriched fraction was then eluted from
the columm with 2.5 CV of a buffer containing sodium
WO 2009/1871309 val ent to 2. 5% w v (0.43 M) Nad , arCPAUS0%/000602
by flow ng the cation buffer solution at a linear flow
rate of 75 cmh (7.5 litres of cation buffer solution
The [@irdd td &5 Of i #0854 NoPedathDe )bubfed. d@buEMII Perf Dit28 of
mn. The first 0.5 litres of cation buffer solution
resigervas t¢eSArdRd P (disa B sH delde t 1ok a? nd ahHt¥RE Aéxt
cat P &S Ol CAldOLANT] er, SObHIL 0D Refak LE£10keq as
resin was collected "as the angi ogenin- enriched
the fraactoferfimcfraitigp®. 5 [itres of cation buffer
sqQl.ution per ljtre of resip overlapping the
APP1S R ETHHR T 17 RexTa b0t Par ot Al Pyl lpREed was
ultraCtpiefedd Ndetd ON KIBORI Fo apEhe8eP-a:dephat eddiubs the
eluted fromthe colum with 2.5 CV of a buffer .
saltegmatieinthg Bodli tps i b eoePnasertate Baysiyapye(drsef and
][\qug, | . N i on_huffer
StOI)seo uti o%&%? pgérﬁgeg%%@hf% oJ\'/evg\% a?%]g%?qggﬁ%ﬁyig( 7.5 litres
of Tloat arooni dydi o - sot ithed feactionewas aesinseérfor

hour), or 0.125 CV/mn,_for 20.mn.The first 0.5
angllc?%fgsjs“ o?o%‘é?fﬂ%nblbﬁfﬁ%“r%@? ERdnEDer P? 2eFEoRf WeEsfRUnd to
contash oﬁﬁ%‘a(;gﬁgtépn ds @ s pngr thel BexhoZeSul bt resight (14

er

cation buffer solution per litre of resin was
kDa)c i elet Eel el ¢therdactotet ¥ied  Facke oangThgenin by MALDI-

' NN ' f Lon that was col |l ected was
TOF‘u:trg\gi F%?%&%Wi%a) to concentrate and
r evhucsortdeslsal ted ot etite dhie wesldit appreonseat thee was

freeze-dri ed d stored at room tepperature for
NS TS N S AN Sy ertt P whT T BFRPY r AERFENmRABS

couldNaby seskd o1 n angd ageMhdd CONt eRt byr SPS EHEE: andThBeabove
fraction was found to contain 57% (protein basis) of a

eXanmhe ot el kY vied ghtoy 1ok Dalye preterh apnEAcwas
angféggﬂ{ﬁmﬁgé@ B& é@@'f&ﬁi&@iﬁg é%%gii&gﬁts was made and is

in no way intended to be limiting.

Whilst it may be considered that the angiogenin
enriched fraction may contain additional biocactive
components which are having an effect, the comparable amount
of angiogenin as available in skim milk (concentration 2%)
had comparable activity in the examples shown to the

angiogenin enriched fraction (data not shown) .

Example 2: Detection of bovine angiogenin in human blood
To analyse the ability of bovine angiogenin to cross

into the blood stream following ingestion, duplicate human

subjects consumed a dose of the angiogenin enriched milk

fraction described in example 1 that was equivalent of
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TOF M5 (results not shown) . Persons skilled in the

art woul d appreci ate that angi ogenin from ot her
waeowpass7or purified by other means coul d be UBETADUZN09/000602

the method of the first aspect . The above exanple is

merely to show how the actual source of angi ogenin

eithésead syt hesu |dﬁM§lﬁn§F>6Erder?LfB§aﬂm Megiee aneh i Sgdfin
no way intended to be limting. Wilst it may be

dosec wasi deded Uthaln tWr@ngafogf@m?waméoaﬁﬂaH%% nmay
£1avERREd 'Pnﬂq{d' ter‘? 1%1%?‘ A g{&"ﬁ%&&%\?! Chof & to

having an ef f npar a unt angi ogeni n
inge&&laﬂﬁl Iaakﬂ:ene m Mmdndé«np(kmwmttﬂtemn 28) obddsamples

bl t t th I h f th
vexel AR AR chld FaciBre (TS MASSTEN |

EXp 8-z andeteetd:n QfePayinge anet DEfEd Noyr nsmnm;E
bl ood To anal yse the ability of bovine angiogenin to

perforses ianarundiad| vodha rr@%tith%ICP%vM@nmhges%%@] (Nature
g cat C
221 %%g’u 3gen6?8ndjenr| c’h:%‘& %{ J%%?c#l on de%%)%g%o% % aei%% &g
to mhrufaictwase i Medtenictof@id hefo2 Semgrmpbey an dBD@@obfof
anglogenln The a geni n dose was_ made
the GRUGHTOrE 1 ava S ST Gyt Sof TR | BHEhral dhgually

con’rfé\rl'ng.r:rlgt @% NASsihPHodddPr QL pHest | ofy gudéaBoD, bt oad
sanpl € was taken. Bl ood sanpl'es were then taken at 2

TrlSaIHZtL?) (roure. &)f t exm rEera j an orh e} presenceoothanol and
iogenin is confirmed by SDS-PAGE gerfor med
0. 01&0 arfianrt Hel weet Hod féﬁaq_lal&rrﬁt‘r 99%7 F gt gpigrutes.

Dena%zye%zsggm leﬁssoaﬁ 51)_ a@&g dcﬁt% éﬁ‘ gq'é(]ﬁ%ro(ggﬁyb?e

accor di ing ERUT acturer’ 3 |n ruc i ons exanp
souxajaadalﬂzqu@ta qfrdi*\hﬁdepﬂ‘ otepn deeatp ba Iﬁvﬂtenageme]dovaDS
PAGE buffer_ (usual I y cont ai nll%q 2% sodi um %;cyl

precaftpfates HO%etyer ofie stsdv 57 iR 38 ( S PACE
appatEd s MM bier e apt oelhanel; andhse 3. OBg/L, glycine

14.4g/L and SDS 1.0g/L) is placed in the bottom and top
wells of the apparatus. Electrophoresis is conducted at
200V for 1 hour. Following electrophoresis, proteins are
fixed within the gel using fixing/destain solution (10%
methanol and 7% acetic acid) prior to staining for at least
1 hr with Sypro Ruby (InVitrogen). Gels are destained for
at least 1 hr in fixing/destain solution prior to imaging on
a gel scanning system. Abundance of angiogenin is
determined by analysis of the distinct band at approximately
15kDa.

The presence of angiogenin can also be confirmed by
immunoaffinity detection following SDS PAGE by western
blotting with an anti-bovine angiogenin antibody.

Biological samples containing bovine angiogenin would be
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0. 01% br omophenol bl ue) by heating at 95C for 5
m nutes. Denatured sanples are | oaded onto SDS PAGE
\N@&Mpnsmam be sourced froma provider; for exaPgi/aUu2009/000602
Invitrogen Novex precast Tris HO gels) . The gel is
placed into the SDS PAGE apparatus and running buffer
dissblHid PASex3nN(3aGE 18kyekig1ddpdgferand nSRErbdeg)L)viith
placed in _the bottomand top wells of the apparatus.
or witlewutophdreins pgessnddciegcaptogdPerel)r hdlye samples

Fol | owi n | ectrophoresi s, tei fixed withi
are ¥hengarabsingcl PRI norabst ot BORULFRnET 105 wet HaRoPCE
elecﬁ{rlgplzg/ﬁ’:é§§g| 6.528kEL AHeAr abovet ai g famat | east 1

W th Sypro Ruby (InVitrogen) . CGels are destained
electopphoreeast ther ged fisxichghdedesed 481 RawH e (25

i magi 0 l, _scanni y m of.
wo TEIEPBERTR BL9GerRl IR G0y B g SHAMANEE Gl digeter
tranbasd proapfnme nm@idldy ubsk Bacofimerprieddncevafilable

angi ogenin can al so be canfir by .i f finit
tranggesc FHﬁCPpF’I‘JG% g $ @Ré@t%%&é%’ﬁw%o t iy AT
woul@Npanhbrheviie aRYRYERIGN taNthRodenBizdagiaal’ sanpl es

contar ni ng bovi ne angi ogeni n woul d bedi ssolved in IXx
instNuPAGENEDS Fhaeplid Loyt énodenviteckgd@otfiam ors MR

rrom; RER REAIEARY S5 FOr BT it B T 0 S A

gel ekggkFephaeedice .as Tes¢ricdbedirabeile.isFolHeawipgsitioned on

el ectrophoresis, the gel js._th | aced in Towhin
the BaFF@FeEéylﬁmermeéﬂbr ML e pod15g) FOFL HPIen) -

one BhBUEESE lTL:@s%\éﬁG_tPﬁflrtéﬂ angfar QL HHE® WEuH CsdiSeed@ in

~commercially avai abl e transfer device such as the
deionBretl taEef v trisgemlaand Qratsiero el Bes peit &Feed

e 535 PACkGAS BN A ST AN TS, 0 of e
pre-packad fd1ard paacad Wit e atdpranfe tde idiot{idg
facing up. The iBlot™ Disposable Sponge was then placed on
the inner side of the 1lid to ensure contact with the iBlot™
transfer stack. Voltage is applied across the apparatus for
7 minutes at 25V. At the end of the transfer, the
nitrocellulose membrane is placed in blocking solution (TBST
containing 5% skim milk powder) for 1 hour. The membrane is
then transferred into the primary antibody solution. This
solution contains a suitable dilution of an anti-bovine
monoclonal such as clone number 1B14D4 (Property of the
Department of Biochemistry, Chungbuk National University,
Cheongju, Chungbuk, Korea) or polyclonal antibody in TBST
(LOmM Tris HCl, pH 7.5, 150mM NaCl, 0.05% Tweén20)
containing 5% BSA. The nitrocellulose membrane is incubated

in the primary antibody solution overnight at 4°C with

27



10

15

20

25

30

gel transfer device. The pre-run gel is then

positioned on the nitrocellul ose nenbrane (iBlot(tm
worewbnsnse | nvitrogen) . One sheet of i Bl ot (t MPCFAUR®P/000602

Paper whi ch had been soaked in deionized water is then

pl aced on top of the pre-run gel. The iBlot(tm

gent&at BadrisHack ThEOR) throdeham 1Rs2C e@nir-arep iof dHeh washed
pre-soaked filter paper with the copper el ectrode side

4 tifigsi grup. MFRELEBI SRR IDIEORES HSTH SRS vies Thieh with
La ther t I St t

gent@ﬁt%g?ﬁgﬂgBlot%%n§lF%§hs e#ﬂéggbﬁb Vo f%ge |2j§%gﬂﬁg%

in there&eohﬁaryppamwbmdj(ﬂbIﬁUndmﬂwhiah 25\LaiAts tdhel dvell led

ant PRkl Sok| AG LG ITFOR TSR O A A B0 okl T Konoe of

the Bawdepbvhiae LnbeWgenkhe rRidIaRR 1l Sddigibdy ansfed4 ecan
into the primary anti body sol ution. ThIS sol ution

IRDyeofPArHSs Crasupra-dadiseutiosh ssicoadlegit (LigRihediluted 1

in 1ggggéegﬁa&B§%cgb %ﬁﬁkgﬁghgﬁngﬁﬁﬂgﬁﬁ.Qﬁ&&ﬁk§£9r$g qge

ar tment i0 str Chun i ond
usedUﬂiYﬁfSh&ﬁ,c@b@Qh@hﬁ ﬁﬂurqﬁmﬂiuuﬁmaxmembrqméyr$onal

anti body in TBST OwM'Trl 5, 15
incugagss, Fie &R0 @%%Asp%%ﬂft roeet %&1& for
45 mABREANg ] %obﬂpl&l%{p%%aamtéwe BIHETR{ M 1@ d PodYo SO | hidiierane
overni ght at 4C withgentle shaking. The nitrocellul ose

is therbrasbeds 4t hidmagadivgd X Minwes @ mhukedmeach at
temp%?f%@l&%n‘ﬁ%{ %%L_[e Q:hTr?;e%T'ltVMeE hréenmtllfs egﬁ 6\5“1@ gdazzrlbe The

rocel ose ne in the
nitr&&é@ﬂdab$eaﬁbhh@@meﬂwaﬁIuhenMwaﬁhaﬁNWIﬁhEEBS|Gb@ﬂﬁéﬁrls

anti body for detecting t ri antlbod In the
KO, ¢ ToPt G OB, P! Bt b b R A N T £ty
f11t@lﬂ)%erartwha%rﬁowﬁﬂ@ailu&radelmscesé Hameeandaly then
(Licor) diluted 1 in 15,000 in TBST contai ning 5% skim

scanmielk apohdier Ay ctre ivged wavie kanaF e assing fn infrared
imaclst ESELLOLRRR DT ahed S el i spondar
angiogenin is determlned by analysis of the distinct band at
approximately 15kDa.

As shown in Figure 1 the level of angiogenin in the
blood shows a clear increase from the low to the high dose

across both 2 and 3 hour time points, showing that

angiogenin is orally available.

Example 3: In vivo animal studies:

To analyse the bicavailability of angiogenin in normal
mice, animal studies were undertaken. All work was approved
by the University of Western Australia animal ethics

committee.
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45 m nutes at roomtenperature. The nitrocel |l ul ose
menbrane i s then washed 4 tines for 5 m nutes each at

- WO owniis8mperature in TBST with gentle shaki ng PET/AEZ2009/000602
dark. The nitrocellul ose nenbrane was then washed with
TBS (10MM Tris HO, pH 7.5, 150rM NaCl) and dried
betiweewetrao fedeeat sieft f idurdmoparerth (t\Mai]era) corthol diet
ni trocel lul ose nenbrane is then scannﬁ at, t he .

and gp@riGhr CRE 2iE B8 RAVH Fs i Q9T HIT AP I IREREIH LI cor
enriThESS 8k ot 1 HRE mBREC isld & RBURAaNe & QfnANgi 10 %cn N 485/g

determ ned by anal ysis of the distinct band
mous&pmeo}glhrtat msﬁswmdw Seoven dar Figglreit Ctrhcﬂdhelﬂél (ks

of atg gl P wneltg o th osaeségg osstgrqg&fe%‘r ZE% gl%hou &?{‘%h =8

for Ié:@ddlht ﬁwou‘iﬁéO\Mt&@lhh@IexamﬁJelg%m decloreatderiavait abl e.
nple 3 : In vivo aninmal studies : To anal yse the

bw@émh HBi0s eTer SAkgiSsdEt hq P ridtdioH Sl ehaal
periBUdiis, Wef § jWIdent akenoAldo Wardg wasy Wlﬁi/t%drpy t he

Unlver3|ty of Western Australia aninmal ethics
exercdisE;t tiee: MOClele@IIQ’ feedarzblcﬁaatas r@hﬂrarlngncam wheed ;i

plac Rﬁ%g%'enlaﬁag%ﬁf éﬁ”“éﬁ bov'”%nglng ?$Q§Qal

fraction ma e ‘accor
miceeX@Mpledckdid Dy &nw:@ymms admingter Hhesecisddidi @stiner e
carried out on adult (8wks of age) nmal e normal &7)
wheednd H8t M5 eve(rr?d@uhﬁe&et%tﬁp LA B
dlet%&&ag%ﬂyydc“ﬁﬂ JeY= 8RN SXNEF i BN s . ﬁgﬁrE&c@1&§r@E§§ven

ed to a one nonth dietary period with ad
the Md;hmamcee@fdwef etezeaetnmhmlclﬁmcamb@i(eacm\s@ of gyrere

vol unt ar. xerci se _a .net al nouse wheel is placed
giver &yed qj%lél Cade SATd THE A Shce run by i ndi vi dual

mce is recorded by a bicycle pedoneter attached to
Experf%ental Analysis:

During the experiments body weight, amount of food
eaten and muscle strength (grip strength test) were all
measured twice weekly. At the conclusion of each experiment
the mice were sacrificed by halothane anaesthesia and
cervical dislocation.

Experimental mice will then be used for the following
analysis to determine any changes in phenotype as a result
of treatments on dystrophic and normal muscle.

1) Body Composition analysis: Half of each skinned
mouse carcase wag analysed for body composition. In addition
individual leg muscles including the quadriceps (quad),
tibialis anterior (TA) and gastrocnemius muscles were

dissected and weighed as well as the abdominal fat pads and
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wheel . MDX m ce were subjected to the same one nonth
dietary period. In separate experinents, nidx mce were
w@eamen3isihe vol untary exerci se treatnent descriPEHAHRWHY/Q00602
or were given no voluntary exerci se wheel.
Experi mental Analysis: During the experinents body
heartemwgite, rattdeDitd dedaatiere antbanisHenstnengtdhdgye P
. . strength test) were all neasured twice weekly. At the
InduesRc FYsitde SHed&ch experinent the nice were sacrificed

by )halithang iahac $hhagisa And gevdcal Wisdncaiidmeart
- Experinmental mce wll then be used for the follow ng
sampded yeire tapldetodedi redampyragiraregest o hidn ot sgreemsanrd

I It .o .f -treatnents.on .dystr i n
paraf B G R Crio Ay eris e o e oy et finec
on theuseldafgase maslargl ysed f ara kody dodosidmon. | n

addi ti.on indjvidual |eg muscles including the

HaemglagnildepSOydapny SUbica i3t 41 orV3Tiand
1SRRG U8 ITUS Cliess Wahe dlssact £d-and yel gheds as

wel | as the abdom nal fat pads "andheart were recorded
mus cfle sdetSketiater 1Ig mysy ifhven ateqias ichangest 1 pick dexdo iyt 1 dphy

iets, Hi st ol ogi-cal _anal ysis; .Skeletal nuscle and

and %I@%r tcoéqg:%teso V\énrueS%éL 17 é"'cltrigldybaen Prepared for both

f meze tand fead aflfd nihiwitve egypeHmét O cahoatal yialSe are

will be performed on the follaow ng nuscles, quad, TA

showgnd T iFshtesim? a0t 147 dhiPPostint SdearfBfack and

suppl @i d WP YRLHYREH Gl Pt AbHss Wtd cBfo R4 OF MBLly Ph
these nuscles. SKel etal nyofibre necrosis, nyofibre

1 ndulgre musgpley i f@tipomnt ent of umistd es0%i ¢omppered to the
tdeterm' ned. f?esul ts fur omthelé Vi VO egé)eri ment s . i

COREIGI e e W GG G AT Al 3 TR o aPY
incrdiled hrdHPlsectional area of most muscle fibre types
except for the population of small dark fibres corresponding
to slow-twitch oxidative fibres (Figure 3). This
demonstrates biocavailability of angiogenin when taken
orally, showing that angiogenin crosses the gut and is
active at the tissue level. When fed to mdx mice,
angiogenin reduced the proportion of the muscle that was
necrotic when mice were allowed access to voluntary exercise
(Figure 4). This demonstrates that angiogenin is
bicavailable following ingestion in mdx mice and is capable
of inhibiting the effects of exercise on muscle breakdown in
mdx mice. This means that the orally administered

angiogenin is capable of having its therapeutic effect

despite being administered orally.
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suppl enented wi th angi ogenin enriched fraction at
2.5nmg/ g induces nuscle gain (Figure 2 ) of up to 50%
w@owpas®sm t o the control group. Increase in NMUBCT/AURM@SH00602
was acconmodat ed by increased cross sectional area of
nost nuscle fibre types except for the popul ati on of
Examplel k :dar k Rediuesioar bé&s pagdiogegrtin simvekimdd milk

oxi dative fibres (Figure 3) Thi s dem) trate
bPo&QaiMap Miitdy aofie&%é'ﬁ 6’§er3r|0r‘?%é3&?dt a?r(é‘fP %/fs 30L was

£1118R0Wi RG fs@»atm@n@e%me@a%l%oma&l@% %Sﬁnd<¢§ active
at the tissue’level. Wen fed to nmdx m ce, angi ogenin

Healkbdated -t Aaepcogomm msoprtemv@nﬁsﬂs@}e winainawide bt &
n | ] MY, [
(6 \Aﬁlubnﬁréf iuj“es Owr?odﬁs ré\:t%1lo 1ha% zr;éngll og(gdr(ll?/nl?lé?d then

180Lbi(gavailluabl efamlrde@w G tigtgest 1018 4 0L MHix (v e sandl a1kl
capabl e of |nh|b|t|ng the effects of exercise on

SoLuUfeaRe EEEaRdN S TS RHTC @1 Hh A SeARsL 1 361G Hare resin
at aohakky ogdAi @'O%tLg’rheQJrﬁ'lg.' eganidt, | &7 ¢ aRaldn Oxfroﬂﬁ?{éé‘)g were

its therapéutic effect despite being adm ni stered
appl@eell | )‘BaEnpdmsl o4 Skllf%edudﬂq orexsf gl e nimmedid teved

of 100 a a
bef°§a \ﬂé lfmlel HT a§% h§ea 0‘Lca |02ﬂéxc gin%e@?%ec‘t“
1mme6§EtHQ@|bﬁ&@ﬁekhe'Haiumﬂlﬂﬁ1aﬁyidyéﬁmmfxbdmbédrmdh@ The

with 180 L (6 columm volunes) 1 . OM sodiumchloride at
skim md lgopne M@ IGUSRLIBES YIS <o Min VB EReSSO%RR et at

stalé%ésgogkgéwﬂé g@pdfyéeigﬂéﬂlégs H@ﬁﬁbf&t@&é+130°c

was applied to the resin at a rate of
timel,, 360L/;h viamtium, 2,11 0@ r() 7 Greblulrem \atabhed ) imege air-tight

.-applied. Sanples .of .skim k were collected
foil; %%E&%atuéﬁ%ﬁqgéiﬁﬁléf 5454 9 ﬁ% iAtety after the col um.
Thegiiddercel hegt ed-d-vmitiaitatat tiey Ide Iﬁ?ﬁémé Scation
angi ogeni n-reduced ml k., The skimm |k and

exchafgico GEFOMAQRICEMMANE i1 MISEBIFTh RY FHIEER S¥depnoe
uprcl.l Sk tpro%\%ef d(r.’io‘?_;q (EMReraldinfed 580G domn water by

stirring with a magnetic stirring bar for 30 min.
Hydrochloric acid (2 M) was added until the milk solution
reached pH 4.6. Precipitated casein was removed by
sequential filtration through a Whatman #113 and then
Whatman #1 filter papers and the clarified whey was
collected. The whey was adjusted to pH 6.2+0.1 by the
addition of 30% sodium hydroxide.

SP Big Bead cation exchange resin (35 g wet weight) was
added to the whey and stirred for 1 h. The whey and resin
were poured into a disposable 10mL column in many batches
until all of the resin accumulated in the column. The column
was rinsed with distilled water and then eluted with 4M

gsodium chloride solution. The eluate from the column was
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time, 48 h ; vacuum 1 nBar) and then sealed in an
air-tight foil pouch until analysis could occur.
wWo\a@bossm n was pre- concentrated by | ow pressBEBEAU2009/000602
cati on exchange chronmat ography and then neasured by
cation exchange HPLC. M Ik powder (2 Og) was di ssol ved

mon1't@>r43gloé:|’a WRLE P Y S td R0 tMdth 2 Megnethfosdif ridg
bar for 30 mn. Hydrochloric acid (2 M) was added

collgettied .t Ademviad wes il ol uada il 1RE R 6. waw eth pi t Bied

Lo RO S SRR T B o P S LEEHES

wateﬁ amebeeéawneyuy%&iknwIpxﬁpﬁk éﬂuﬂymhey @asthdjﬂsledrich

t he_ addi ti on of 30@6 |un1 drOX|de
s Ly eP Ay I ok e SRS AR S FLAR) st
npLc2daggd ta‘%etah%fm#%? r§ltﬂ ﬁé?éér% ﬂn%klmﬁlmewagn@l 461
resin were poure sposab e 101 columm in

mAUxgamynch &hchesramtdd amglczgemhe Fresing kegemin atedueed thelk
Iu The caol S Wi S r.an
was t%%en eUu %d“vﬁ\} % Isedglelf%sg or%%e&so Jf%%%&%lg 1Rhe
amowgltuatfe afncpraddie ic @dregentasnoni tored at 280 nmto
ensure that all the protein was collected. The vol une
of eluate collected was 45g. The eluate (200nL ) was
diluted to 1000 nL by adding distilled water
(necessary to allow proper analysis of the salt-rich
solution by HPLC) and | OOnL was anal ysed by cation
exchange HPLC. The area of angiogenin present in skim
mlk was 8,461 mAUxs and the area of angiogenin in
angi ogeni n-reduced m |l k was 893 mAUxs, which
represents an 89.44 %reduction in the amount of
angiogenin present .Clains : 1 . A nethod of treatnent
of any disorder in which adm nistration of angi ogenin
is beneficial wherein the angiogenin is adm ni stered
orally.
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2 . Anethod of treatnent according to claim1l in
whi ch the angiogenin is adm nistered orally, wthout

w0 b@onsgmed renment for a carrier or excipient orPEDAURINE000602

protein to be encapsul ated or subjected to any other
mechanismto inprove the protein's ora
broayailability. 3 . A nmethod according to claim1l or
claim2 in which the disorder is selected from

met abol i ¢ di seases, insulindependent (type 1)

g.}g@smédnsﬂ i:ﬁflégtmﬁﬁ'ﬂi pgubindependent: (tyRg %N

efes ne tus, hyperglycem a, inpaired glucose
t et anhserankbabolfi engyodeods, isyh¢nedsctal iwimpgin the

resi stance induced.b raumm, adi,pose tissue

dPBEF8EFE "obEsP }ﬂﬁﬁ%SFgggﬁﬁaﬂ& ronuscul ar

dhSQEEREE, oFUEEHhRMedYSheRMAI ngL el @1efinDaniigh which the
X-1inked muscul ar dystrophy, |inb-girdle dystrophy,

f avpdseapiinohgmafar ndypsersshpramdti MichRIst ridphy,
Al Al OHSGY! 3L OUSLLORIL, REOULRIFNGINS! 1oPhIthe

op al nopl'egi a, ocul opharyngeal dystrophy, Duchenne

' provsdal ap s enopbgu larnd dFakugard-aonssl dongery teither

muscul ar _dystophy; a rophi ¢ l.ateral_sclerosis (ALS
: R @Pésgt?Sp ,Iswggﬁﬂﬁigg' f}anmﬂﬁ%% car pal (A9

t yapaka3yYRER @R, congestive obstructive pul nobnary
di sease; congenital nyopathy; nyotonia congenital;

f aninehpdpericedidd ngartal yiasm Faicex yFehfel™ ) ot OBl i Ehe
n%%%%%%@&ai%r%%ﬁ%bt%%{qgkm# %&kﬂ%XPQii 'sé§Foﬂ§§£Yin—
nyasStheni al denérvation atrophy; par oxymal nuscl e
atepphylenand tyakc apeniimbetachendld, i totshemonistd el in-

oL YL Oee . 051 0p0 001 5 SSREE! AL e

| NehEe e 0SB ARYRS itT1 AstrRePeMetiabolic syndrome,
syndrome X, insulin resistance induced by trauma,
adipose tissue disorders, obesity, muscle and
neuromuscular disorders, muscular dystrophy, severe or
benign X-linked muscular dystrophy, limb-girdle
dystrophy, facioscapulohumeral dystrophy, myotinic
dystrophy, distal muscular dystrophy, progressive
dystrophic ophthalmoplegia, oculopharyngeal dystrophy,
Duchenne's muscular dystrophy, and Fakuyama-type
congenital muscular dystophy; amyotrophic lateral
gclerosis (ALS); muscle atrophy; organ atrophy;
frailty; carpal tunnel syndrome; congestive obstructive
pulmonary disease; congenital myopathy; myotonia
congenital; familial periodic paralysis; paroxysmal
myoglobinuria; myasthenia gravis; Eaton-Lambert

syndrome; secondary myasthenia; denervation atrophy;
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osteoarthritis; osteoporosis-related fractures;
traumatic or chronic injury to nuscle tissue, |ow bone

wore®9/181829 t o chroni ¢ gl ucocorticoi d therapy, pPEAUN08/000602

gonadal failure, androgen suppression, vitamn D
deficiency, secondary hyperparathyroidism nutritiona

dghi-6ik6R51 eSusaDAr §X-BpAS!VaSE, sAhEopdenis: i Radtaia,
pronoting angi ogenesi s woul d be beneficial, and wound
hethengmudcle Avasthod SYEIreNs§ .t @SARPPRE&EEEding cl ai m
I n_which.the.angi ggeni [ [ .
AngPSGoRThY S0 CAEnETHBA T REHTRE RS R hag) women;
gl_:;aua&cdarltgcéian whidchethhe sargipogesiis ;i ©sterdpesdid ¥ om
ovine mlk, 6 . A nmethod according to any precedin
cPaFRPPEFPREF LEONPPLESPRE“RATETS{EN My TEITH Bt n. %
't?ﬁﬂﬁgggg 8eCcohdbng ot gkt kfhdehieCh itdiie, low bone
follistatin is admnistered parenterally . 8 . A
metkeddaecbpdirhyona ccbaivpogont Iedich taweyiamybniny il vre

follistati.n.are co-admnj st . " [ ia, i-n an
oPan=gblaga: thens CaREToReN Siblreboi ALY NSN3
afedt al cdosageetondarll hyh ckipa retiyyricsidhigsman giwgert fonal

Ige%gcg;ggigg?a%%o&%;ggaglgégggfﬁ fgg%ders in which
promoting angiogenesis would be beneficial, and wound
healing.

A method according to any preceding claim in which the
angiogenin comprises recombinant angiogenin.

A method according to any one of claims 1 to 4 in which
the angiogenin is derived from bovine milk.

A method according to any preceding claim further
comprising administering follistatin.

A method according to claim 6 in which the follistatin
is administered parenterally.

A method according to claim 6 in which angiogenin and
follistatin are co-administered.

Angiogenin in an oral dosage form.

Angiogenin and follistatin in an oral dosage form.

A kit comprising angiogenin in an oral dosage form and

follistatin.
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