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USE OF ANGA OGENI N OR ANG OGENI N AGONI STS FOR TREATI NG
DI SEASES AND DI SORDERS Fi el d The present invention

WO edoat1gmsse o met hods for treating nuscl e di sor d_€BAU2009/000603
i ncluding nuscl e wasting disorders and nethods for

| mpr ovi ng 8t BreAN QIBENIN GRTANGIDBERR lgyed 1 on,
21 S0 el b oot OB TREATNE @@éﬁé@g@ﬁjﬂs?@#{ o1 ovi

rOV|ng
muscle to fat ratio and treating di seases caused by or

F4 vol vi ng suboptimal nuscle to fat ratio. The

ntion also relates to treating di seases which can
be_ﬁ%%a%@%s@hﬂ'B%V@ﬁﬂﬁbﬁ‘%éﬂéﬂég'ﬂe'H@@Hﬂ&gjfor treating
stimulation of cells . Background Although nuscle has
mtﬁS@éeomsmr@@efrﬂ,t amcgeldiriomusegen eeattiiog dl@ﬁrdﬂmla@d
UEQ%BQS Qggﬂjﬁu%nﬁgjd' ase and |@ are often
o) %sc%ew
never conple ely ré%overe er éforé P ea at

fum@mlﬁhlW@k&@@gﬁwﬁchwasmeMIéXEﬂiﬂyéﬂﬂﬁHEﬂﬂﬁﬁﬁ e Imss

care likely to b neflt a signifjcant proportion of the
lnﬁ'&ﬁﬁﬁ&ﬂ 6¥rso| e r‘ﬁ?%é’! P&NH%C%W

1 o8RG e mu® cllrép %t eratt fr%rt iy %m&tea(%flr@elﬁts%ds%ég caused
condi tions of the muscle, including, for exanple,

bymggc laveaivage, Smlpp@temésmwgrl emirsc [f@ td egpdriey - at'ﬂhﬁfl

ouseh e atiophy.ar fedyced rates of sTusele ranaby . SuGh
EP&EEFT 80 “condirtiTons of The THTs & AT st 7 om
tr@ﬁt@&|bQOﬁﬁbﬂdmmﬁgOEcuias&htﬁhﬁﬂ@@@dﬁédﬂéﬂﬂhulatlon of
frequently, through chronic disease states. In
edddi-ti on to the various nuscle disorders that may
require treatnent, inproving nuscle to fat ratio so as
to have a greater |ean nmass has been proposed to
BaF#sFQVEdbone density. A correlation between |ean nmass

and i gher. ! ot al.1body pang densitugias e owy n
regeneration, lost muscle bulk and strength due to disease
and injury are often never completely recovered. Therefore,
treatments that can stimulate muscle growth and prevent
muscle loss are likely to benefit a significant proportion
of the population.

Increase in muscle growth, weight or function is
important for treatment of deleterious conditions of the
muscle, including, for example, muscle damage, muscle
wasting, muscle degeneration, muscle atrophy or reduced
rates of muscle repair. Such deleterious conditions of the
muscle can result from normal conditions of use or trauma,
or quite freqguently, through chronic disease states.

In addition to the various muscle disorders that may
require treatment, improving muscle to fat ratio so as to
have a greater lean mass has been proposed to improve bone
density. A correlation between lean mass and higher total
body bone density has been shown in mice and in men.

Conversely people with higher fat mass have been shown to
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Conversely people with higher fat mass have been shown

t ohave reduced bone density. Accordingly inproving
won@e1a7s8® fat ratio may i nprove bone density BOTAD2009/000603

particularly useful in treating bone disorders such as

osteoporosis. Additionally perfectly healthy people

may be. desjrous of inproved nuscle formor function.
b3ye ey U OISR Thpr REA PtSoh’ Wi ghitd muscle to
£ &arF ¥ 1Y eAPAGS Yo v N ANEEh s SREethd Be QeF@ dularly

physi que, all of which can be achieved by inproving
ugrisull i s omd e obil sowitins onmth yas estegPdeosis.

desi tQ i-nprav ecovery of muscle fr i nj ur

S AR YA SR I Sl IR o

ofeximnaacdsersdlay Exanpbe fundteidiice tihe didpededaebous to
.training for athletes, thereby inproving exercise

TR BFart £STTPTar i L Hifs BT NS (AP S Tfw SRR CS
sPHUATRI S a3, A- 100G 18 GG, MRiheds Jihalh | NGt easedifeved by

. proportion and weight of nmuscle will greatly benefit
imgieov gL stuse l cGngse tdie furpdricance Astdithiondllerd s may be

eat deal .of reseanch is ongoing to devel et hods
d%glééﬁﬁﬁiﬂ|%”‘§fhﬁggﬁgid§v%r§%f n (ﬁu%ﬁiﬁmé¥bWA&ﬁg%ﬁﬁk9r
rdififc etid ed n@n o inidlge indddy ty scefovarsstatdm, exdtSended
mysotatin, in adults,_is a negative regul at or of

UsRrs ¥ GG § it TSductigie RErReyrigv ying for
adtolddet atiil e A 134y Ay CoRsQteld ddalrdifee .

synt hesi zed in"many tissues and acts as a binding
pr otlal mrfimeladrisldandwl ciuwer arernberslwing lenif@GH S as a
Q

syperfam ly s S st.atin _and me__bane , . .
R Bhchfey R T e Y Bt i g gretame
ofofmamMer alilNatgealt 1y osdraddie ot hiddussral t hough its

physi ol ogi cal role in nuscle regulation is current]

unk FOWE™ &FerfEESSICadifi hiths dtiod & gt et ot
rddbdMsclig g@§§ﬁ?§ﬂtﬂp§ﬁﬁ%ﬁQm;%@Eﬁgaé(bfrggﬁﬁﬁé?hing muscle

muscl e nmss, is believed to be due to |

debieddipmgran e maromalt .z athuwrh ofonly dstsatdent @ @f fiheding
inifgféggéio ﬁ¥5352€¥£f‘§$iﬁ§égéé%i%ﬁ %J}Q§£§ﬂ§¥}ifgf§r

negative regulator of muscle growth (i.e. it suppresses

muscle growth) .

Follistatin is a 35 kD glycoprotein that is
synthesized in many tissues and acts as a binding protein
for activin and other members of the TGFfB superfamily such
as myostatin and some bone morphogenetic proteins.
Follistatin is said to be one of several natural myostatin
iﬁhibitors, although its physiological role in muscle
regulation is currently unknown. Nevertheless,
administration of follistatin in muscle has been observed to
lead to increased muscle mass, which is believed to be due
to its binding and neutralization of myostatin. One of the

difficulties of using follistatin as a therapeutic for

increasing muscle growth is that follistatin binds other
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i ncreasing nuscle growth is that follistatin binds

ot her TGF/ 3 |i gands besi des nyostatin, for exanple,
W@ea09Ai137880 Loss of activin activity in mce | eallGI/ATG2009/000603

nunmer ous devel opnental defects and neonatal death.

Activin also limts growh of many types of epithelia

tissye, so that inhibition.,of gctivin action thrqugh

TCEfmilABercs: 651665t BYPPSEALTn &6 G¥PERA S o 25brdr el [OSS

of959W5Q1%faE@§%§t? %ﬁuﬁ§c@ndea%%eﬁku%bh%roh% G@R&8lbpmental
There are curren no ap roved comer ci al

defphatrncedt m@@martreénslea@h i ﬁl@ltbmllnngllﬁy-’oétlatllt@ geowah wi
do nat SI al ter ac i \Vist
hg tFnogn ng %H% Fope 15 % d%.gf

|es avé beer Jeve
acamdlﬁe dlcttalonz @ hiyashaktmini ket ikbinndien goO.t].h%It at@ Fould
famly |igands. However, antibodies may have certain

legrafPadibsopral AFGHER PR CheRs Cigeies; gnds eventually, to

cahbgrapeutics for nuscle wasting disorders and
certainly the use of antibodies for nmuscle growh
out Sheeet heret karapebiycnar epprayeldd coamesgiedstly to

I.Ci usef.u an _aim of r
PR ENEAE 2 TERES AP RSReo VPG AT e gs taa 3 £Pat
dombe efintuineankovelisauesrandtiteal bytpraviyde gostatin
treatnent for nuscle disorders_for inproving nuscle

anf hRefil6R, PeFeRGER, CREPYRPENHFGCheRérel 88% Gieatardd 2o

myélsl:a‘c%e LARESR bAGkYdLNg ARy NES @A vPaLgRhds .
applications, cited in"this specification aré hereby

HOWﬁU@rpoaate@06yesemeVeheye Fexnwielin beagbegkisy that might
alth nunber .of prior art

d th
11m1g %o?o Elgﬁgyrg§egﬁggapg CS. for usc e, wasting

re|n i'S reference

dlgeeaem@t aganskirtHi algntadmussl of bﬁ&hb@ﬂl}le@f flhestiscle
docunents forns part of the commobn general know edge

grpthheugside ShfnhRrTREVEAVeRLCER HoNeralPry t&%xﬂ@&é“sly to

be”EBRE&Q%c%l‘lE}%@@%@Q nuscl e and reducing fat by
adm ni stering angiogenin. A first aspect provides a

met hodief atr eati p§ a dirsbedeed embodiment of the present

invention to address one or more of the above issues and
ideally provide a treatment for muscle disorders for
improving muscle function, strength, weight and/or exercise
tolerance.

All references, including any patents or patent
applications, cited in this specification are hereby
incorporated by reference. It will be clearly understood
that, although a number of prior art publications are
referred to herein, this reference does not constitute an
admission that any of these documents forms part of the

common general knowledge in the art.

Summary
The invention generally provides methods of increasing

muscle and reducing fat by administering angiogenin.
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characterised by el evated or dysregul ated nyostatin in

an individual, the nethod conprising adm ni stering an
we@bdoeasisse anount of angi ogenin or an angi ogenP@I/AU2009/000603

agoni st. A second aspect provides a nethod of treating

di sorders where the interaction between follistatin

and angi ogenin can be used to |ngfpve function in
ti sduédTsy Adiicnts PEOVirgean 2ePéerry @ fardiga-io9 & disorder

cha?:g'c%?c&'s%d% %1%%%%91%&%9@%@%&&@ Wi 23REGh an

provi des a ne of pronoting niscle growh in an
1ndmduduaaalth@hgeﬂ@@ﬁo@om@mpsaggngdmdmuﬂuam@mgn@na@ffect1ve.

effﬁct ve anmount .of angpp eni.n_or .an agﬁfoqgnln
amSlnEr oF SR chogr Bray Pegn R 2l
| Nnprovkergneeeyeicy @frorigekeal mefthiod Wiy tefeatsity Middrders

i ndi vi dual, the nethod conprising adm nistering an
wherpeEhpy dNERBRRLION BRGIHEGENIER SR SkA tdRyPEGeRPFiogenin can

beagggﬁsko 1ﬁﬁEbR%hf%§B%§Bﬁpﬁﬂvt§%§ gﬂ%ﬁnﬁ 1ster1ﬁgdan

i mproving nuscle strength in an in IVI
cféonpiwgia@oa@wlmﬁsb@gungeamnebﬁeeﬁlW@gawg@muﬁohgonlst

angi, o or _an_an ni_n_agoni st.. si_xt h aspect

o1 48378 AEPRGY SR TERGVP nlCbRer: Ple PrATE ange el
grafthndinv La@lluahdlbﬁau@i&t hedeCREphbSl BYmpdTisinst edimigidtering

ef fective amount of angi ogenin or an angi ogenin

anggERPSTivA SEPERLH O4sPEFLOPPBINdes ATnerRd@Isrin agonist.
'nckeééhgghigg ngpﬁgbbgaegfanH§Eh%d!%faQHkﬁghﬁhgu@ecovery

he net ho risi m ni stering an efféctive
ofamuanﬂeoﬁramgﬁ@g@mWnowruaa angaogenﬁnva@@@dstthAnmethod
hth aspect r % of decrea fat .in
cofh IR RAE: OIr LR 1Enaa EOREFE Ry ST R Sterrig Sgrmin
orebheghbvegammuntgehiangi ogenin or an angi Ogenl n
agoni st. A ninth aspect provides_ a nethod of

decPeadifh§ AFPERY Prauires pabetdofuedl émpPaovdnst parscle
st pELhed ¢AMBL §iRg]dm i St %Elen&ewoaf Mg igaount  of

angli ogenin or an angi ogenl n agoni s
administering an effective amount of angicgenin or an

angiogenin agonist.

A sixth aspect provideg a method of improving exercise
tolerance in an individual, the method comprising
administering an effective amount of angiogenin or an
angiogenin agonist.

A seventh aspect provides a method of increasing the
proportion of muscle in an individual, the method comprising
administering an effective amount of angiogenin or an
angiogenin agonist.

An eighth aspect provides a method of decreasing fat in
an individual, the method comprising administering an
effective amount of angiogenin or an angiogenin agonist.

A ninth aspect provides a method of decreasing an

individual’s fat to muscle ratio, the method comprising
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Because of the Iink between nuscle mass or nuscle to
fat ratio and insulin sensitivity/metabolic syndrone
W@ wo/137880 Jou W, Chanturiya T , Portas J , GareCi/AU¥@9/000603
, McPherron AC. PLoS ONE. 2009;4 (3) :e4937. Epub 2009
Mar 19), it is proposed that the nethods of the
eventh to ninth ﬁﬁgects may treat_mnetapolic, syndrone

AP EHHANCET gl ThESesY# i F1YRT £F HH Qe o an

arf Hdles aadwihed. for inmproving the bone density of an
i ndi vidual by inproving their nuscle to fat ratio

accotRaPe ©f Heheet e kEtwern Murhlaspres . oFtmugele to
£ ORASed fhaty 09¢& ﬁgiéi&ﬁ%?ﬂ%eecé’éopr%fﬁéwﬂeOEGuo T,
reversing the etffect of nmyostati'n as a negative
Jawedul attemoirigscl ¢ Brovdd.J | tGawridl swa pd pposkdethat AC.
0S i d/or_fol]istatin and/ or angi ogenin act on
Pt 10 1 THbR IRt o 105 Wik Lok oht nbf veFoposed
trEd lche btehs®d | (0sead-Aasts) @ndyendothgbdad o Crﬁgiylflstreat

Accordingly an el eventh aspect provides a nethod o
metedeliify oy val erhiasees darorl i sreet s vy nal

i njury | sease ! i.s r-di so

disegégéﬂﬁ%bg#%fng 3?&%%@%*%6%eo§$§§f§?£%uﬁﬁﬁ$§%§%??rﬁﬁe
bagre fdemspiroviali regn nisudiopirdiselc thyo n,mpnerwious Sysiemuscle to

functi.,onal support and _nanagi ng. netakolic, di seases,
Fqthé Afdthetf < %@%q&bﬁﬁ‘?ﬁg‘&%ﬂrﬁé_ e frclh i yapect -

amuit i@ PRGN I Tha! Ay AROGENN AGOUMEL . oM | st

it is proposed that adm nistration of angi ogenin may
SURRT SSEgEtch T Wiaerdiduy divu s fisdt stfattiyes talgl o gesi a

angi j ' dmnistered with follistatin

rmt&qykgﬁﬁgi§ﬁ¥%ﬂégﬁgﬁ%ﬁ%ﬁﬂégg%%ﬁ?%alIy) was shown by

t he Titnventadrss> trordisnseeda thorte riviast sadidh tarvey/ @f sl listatin

conpared .to administration _of fqollistatin al ope or
0 GER ST OE, AT Vi 1590 S SRt dTEtP (RAEC I hecells) they

maSORNVel o2 eferRe ddvent Ache fddiNgsMdd1 g4y Ugrgin
that inhibitors or antagoni sts of angi ogenin may be

enge&heil ifdr aslddti ng

Accordingly an eleventh aspect provides a method of
treating neurological diseases or disorders, spinal injuries
or diseases, bone diseases or disorders, diseases involving
glucose homeostasis, wound healing, or for providing
neuroprotection, nervous system functional support and
managing metabolic diseases, the method comprising
administering an effective amount of angiogenin or an
angiogenin agonist.

Whilst it is proposed that administration of angiogenin
may act together with endogenous follistatin, angiogenin or
an angiogenin agonist administered with follistatin (either
simultaneously or sequentially) was shown by the inventors
to have a more than additive effect compared to

administration of follistatin alone or angiogenin alone.
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di seases or conditions in which a reduction in nuscle
growmh or nmass or an increase in fat or fat to nuscle

WO 2100037880 | ncr eased nyostatin is desired. The PCWaN2W®PS00603
were studying the effect of bovine angi ogenin
extracted frommlk on human cells. They determnm ned
t hat_bovi_ne angi ogenin is_capabl e of inducing vascul ar

develtophent RS IRMERF T iRt Vet @ristrt if detl s

1 AFAMEG) s O iR el d 1 the sane nBonat,@s; MBI ors or
vascul ar endothélial growth tactor (VEG) . The

anyp@tiorss tdfermngsisigah ithanasf flectusdfboviare t@Erep ogeni n
extracted from.m.lk in normal. mce..The test qgrou

VEFABIT S (T HAS ST Ut e Misd F et ghehleCle grovth

orf et brakdonintttedad pakeightrahers fedsdldliwitio or

_including bovine angi ogenin. The denonstrated rol e of

IEHSR SR ISF AEY defsidRPIath nuscl e mass and _
decrens!iigdialo s M idlAhd Nate MRARMS dovolyigd

admi ni stering angi ogenin or am angi ogeni n agoni st
argy lrgsad v &xitetayr tafd appin catlikons: whereen areliler edBeey n

scl.e tjssu ul.d be therapeuticall nefici al .
adned BHE, S Sttt TRl S o et P
v 1ganeleale 1dgneess amchuplaes g 1 il vwsentdeibdmylial

al so be useful for treating di seases and di sorders
celdisat @FVYHES ) e bt i s d rtadiifo s deymes human

v %ore%dgét%%ilﬂ%li ggrﬂ%fwttﬂ Gl ard.y SHidY) Sing given the
teachi ng of the pri art to admnister follistatin to
I ncrides e nvgstlog anesdsranc stedl deh o st £ fmss . o iNbdvaiute

wi.shing to_be boun t heary the inventors prqpos
2O Gt ) AT L 14 ATIRA BB T ot I Fest
gD idRd tikalrJBLRsT alud¥rSicHy fGadtd Ywvd igH i drsd

ot ube formation. Angiogenin is proposed to . .

re FECRIHy arle vérts @acharadidde tvhsm mrsstatd4et Teluding
bIyMRNCOIA BORoSe 1l RN LAMPI YR Ehgiogenin in

angiogenin~and follistatin 1s a nmechanismthat™i1s of
inaneerstiane 8 eor mstsiahd atdsen arpt adddryadimn Aatd mass

iﬂ#ﬁﬁ%@%gg?%to%e ﬂédé’@ﬁ¥%f¥f§§ g éyhfggggfhéﬂégg%ogenin or
an angiogenin agonist have a broad variety of applications
where an increase in muscle tissue would be therapeutically
beneficial, such as in livestock production, muscle
disorders and for general fitness and physique. The
invention may also be useful for treating diseases and
disorders related to metabolism and adipose tissue.

The inventors finding is particularly surprising given
the teaching of the prior art to administer follistatin to
increase muscle mass and reduce fat mass. Without wishing
to be bound by theory the inventors propose that angiogenin
and follistatin stimulate myotube formation and that
myostatin significantly inhibits myotube formation.
Angiogenin is proposed to substantially reverse the effect

of myostatin. The inventors propose that the interaction
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adm ni stration of angi ogenin can be used to treat

condi tions where inproving follistatin nediated
wetdoeasrsson cells is beneficial to treatnment oPCHAB2EMS000603

or condition. The suggestion that nechani smof action

of angi ogenin on nuscle growh and fat loss is via its

LNt tion with follistatin is, ted by th ,
o RYERForLOLPREY by 070t Bt S4-CAReTe Lot BaTRERENS PR Sare te of

impebtaste Wothseihhestandi ogesinrakatobhi shat BBvH968Pment of
not stinulate nuscle growth over control, whereas

Cad4hi RYBEPaPFBAT OFNBBL RuaA§FogEANE - andheopFPseat i n
agagﬁiskgaemsneg?ogﬁgw Qi na0¥n0Re QL LNESTLESLL UQ0nq1 i ons
el eventh aspects angi 0génin or angi 0geni A-agoni st TS
whdnenispeoednegi foliostasiatinadiknednereabodi oBNtedfs is
any_one of the first to el eyenth aspects _angi ogenin or
b%ﬂ%Fbﬁ%ﬁ?ntﬁgBﬁ?ﬁ?m?%taﬁﬁigFgFEFEdOBrﬁPﬁﬁ?tiﬁnone
enmbothaestg§ésalyn OFEa Of mBBahi LRl 0E 0 8L B¥ENLE 258€658n1n
angi ogeni n or angi ogeni n_agoni st is adm ni stered
ORrEPFylandrewthni andt fat i soadniai vier dbs phneatattyonAwith
£d pect | CONPOSI 1 | pprisin .
el gen o o ST By O L DO e e B potudties,
wherant eebodementt ofusriye afiyobeagtssvitio éiehéthangiogenin

f he, i ogeni.n i s, reconbi nant_ angi ogeni n,
o bt SBF I HAnErE B Hou? WHH SEROTERE < AP UGanPHET | n
cdit £IDO0iNERL 2 O 2 @i O & tdve: &k r s %&E"\Qﬂldéié%@ﬁpﬁc 84

the angi ogenin is provided as an enriche ract from
I lictrt b adpes: particularly frombovine mlk or from

bovi hina, plasma, enriched:, extract js
an éﬂgf%g%nln adgﬁlst, ﬁﬁyﬁﬁdgﬂ?tgfsg%%tfﬁﬁ%% to eleventh
a gyt tog e dgin jor o sy Bk loe Nhdlonist is administered
actiyvity.Folljstatin used in the nethods or
Wéﬁhnﬁ%i%%%ﬁ?%ﬁ@'be reconbi nant or provided as an
enr i thesh@Xdrigsd i ddr@dMdi | daPromd aspBsndaf 1yl @8 | ¥1eventh

frombovine mlk or from bovine or
aspects angiogenin or angiogenin agonist is administered

orally.

In one embodiment of any one of the first to eleventh
aspects angiogenin or angiogenin agonist is administered
orally and follistatin is administered parentally.

A twelfth aspect provides a composition comprising
angiogenin or an angiogenin agonist and follistatin.

In an embodiment of any of the first to twelfth aspects
the angiogenin is recombinant angiogenin, preferably human
or bovine recombinant angiogenin.

In an embodiment of any of the first to twelfth aspects
the angiogenin is provided as an enriched extract from milk
or plasma, particularly from bovine milk or from bovine or
human plasma. Such an enriched extract is an angiogenin
agonist, in that it is not pure angiogenin but provides

angiogenin activity.
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human plasma. A thirteenth aspect provides a
conposi tion, food supplenent or neutraceutica
W@ i9pn13788g angi ogeni n or an angi ogeni n agoni SPCT/a02009/000603
treating a disorder characterised by el evated
myostatin, for treating disorders where the
i nt tion between follistatin and angi ogenin can be
usegpt‘% Ftove HSRt bt “ﬁ@g{f@% O% ORIy may b

éa&@quaqusslh ph@Fi ddWIQY i iRy Sfc Sl Brdd M1k or
injury or use, for inproving nuscle strength, for

Pjiafﬁm@)vmﬂjfteb@ﬂ@@éf tigtam deoEne orilineredsiony kdwine or

of nuscle, for decreasing fat, for
}nﬁé%r325|néian individual's fat to nuscle ratio, for

tred ivigl megrallogigalcwigessee Ora dEgdtersiord 0rfood
treathgésplnal injuries qr diseases, for treating

& LB TR, Sy SRR M Hi gL s °F an
arl \Bﬁéﬂfﬂléﬁdﬂ¥§%3ﬂ5¥H%¥gé¥yﬁ§ o 1 und- hadl i NGeQlsed by

provi ding neuroprotection, nervous system
elfajmad)mmom,t fqmrtagaatgngetdamﬂdﬁrcﬁ m ‘t‘ah@d/ or
creasi e bhon nS|t .of an, indi.vid
t%lf{ cgen rﬁ baegkﬁ"'eec - Sfrogj‘lldges g 31 AN oggeeﬁqlﬁ1 ocranarllDe used

toangimgen fugiicat H§im dikeusmnuffat wrent imdredicare ’frowth,
for, treating a disorder characterised by el evated
Fofy dePHIH NS diedFeati ff dvsSrlgers athere Wihe or use, for

1rd}ﬁto€br A iR et ween QM | At i1 ARA 1301 L980H NL L£30,1R8 a1 ce,

used to inprove function in tissues, for pronoting
fqmgmcefe@c@m tlfeorprlqmqumg orfemml;e ,offcrmsiﬂce:a‘asomg fat,

£ AN Qs 488 o f O i TRIOVNG, usCle, Strer J:‘at fl%r, for
|nprOV|ng exerci sé olerancg, for incr aS|ng

t rpfaedeld neuref]l dyiselle difsesa sdec easiitg ddiss f or treating
decr.easi ng .an individual's fat to nuscle ratio, and/or

SPRGe dS1INT 8% Pord GaRsisty ToF &Fsaiding Ripge dl@e;ﬁes or
dl%ra%@xrgentf&f ttrlé%tfl(?llér [BeRLR RS ReGl, 1L e JTRAl LN

al so conprises follistatin. In another enbodlnent of
honige sftaditseerfidy aspect heled imedi canmdistr ipsrdwarding

ne%% '@d%é%?f&%,t%é%%éu%dgys%%% é%%égional support, managing
metabolic diseases and/or increasing the bone density of an
individual.

A fourteenth aspect provides use of angiogenin or an
angiogenin agonist in the manufacture of a medicament for
treating a disorder characterised by elevated myostatin, for
treating disorders where the interaction between follistatin
and angiogenin can be used to improve function in tissues,
for promoting muscle growth, for improving recovery of
muscle from injury or use, for dimproving muscle strength,
for improving exercise tolerance, for increasing the
proportion of muscle, for decreasing fat, for decreasing an
individual’s fat to muscle ratio, and/or increasing the bone

density of an individual.
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treated with follistatin. Brief Description of Figures
Figure 1 shows human endothelial cells (HUVEQC
w@bevosasaphed at 10X nagni fication. A shows vaBCIYAER009/000603
devel opment caused by treatnent w th angi ogenin
(1GOng/n) , B shows positive control VEGF (I Ong/ M)

and Cis the negative contr 2 sho bar
gr aph APl BRPPELIRG tgPéWEReo oHﬁFie éf?eﬁ)\éfﬁ Bﬁgsts in

me&&&ﬁﬁeﬁ@eglgg”b% E@%@g ¢a3¢iBcaBSA. follistatin,

angi ogeni n, [istatin + angi ogenin or a positive
comInolan@DMEM @n@oﬁd%aﬁcspf tFEg@P@r@%%s aspect the

ni,n nd h Lsan | t
nediRERaN: P4t O P ROSCaBES L O SEayaeyad; beded
trleataddggehdgmuts_t@rﬁbtmnner Cc2C12 rTyobI ast cells were

cultured in 6 well plates in DVEM (control)

suppl enented wi th bAngi ogenin (bANG or hAngi ogenin

; IARges riakersafter 96 hours show that
2o R ARG R :

hANG i nduce nyotube formation conpared
to Fhegueentlr choBvEMucalt endotkiegurd 4esienwn Gle

Angi ogeni n i nduces ot.ube formatign e
DG CaRABTE & d0E FRAaRe ater & LY AT
de%h'o%m\’é@ﬁ:e SHidddr e ivredithianentiita Ia@@mrﬁr( DNENMIng /ml) ,
29%4S; control) suppl enent ed wtt&g@@ggl ogecgl n (b%Nt(% or
B @m@so@@mwmmqntwﬁhéfﬁ%g(é@ it
wth Q@l}& i nduces nmyotube formation conpared to
ﬁg‘lggntr& culture. rhANG proves that angiogenin is

t he Fintue g Stastora m@uma@mn@wwwmqﬂhw

interacts with_ES to enhance tub

MR &€ 1Ce IR I T Ur el% g) garélﬁ qef)%dne e
BS(ADNEMltl%%é%lrﬁorHﬂglLdgeﬁﬁml e:rferﬂcﬂdLilBttd‘tJhDW reengiogenin or

Angl ogeni n ( bANG Fol listatin c( FS) or conbined. The
a mmgég\f(ea)CW@K Y sinsd ()% HCY6 hours show t hat

bAN% gﬂﬁ%r 33“ S d I})A:Ié_] ﬁéﬂl@%ﬁﬁi Mt G 0T iBd 410N nduce
syner tically conpare the either reagent in
myoblast differentiation into myotubes in the absence of

serum in a dose dependant manner. C2C12 myoblast cells were
cultured in 6 well plates in DMEM (control) supplemented
with bAngiogenin (bANG) or hAngiogenin (hANG). The images
taken after 96 hours show that both bANG and hANG induce
myotube formation compared to the control DMEM culture.

Figure 4 shown bovine Angiogenin induces myotube
formation in the presence of 2%HS in a dose dependant
manner. C2C12 myoblast cells were cultured in
differentiation media (DMEM + 2%HS; control) supplemented
with bAngiogenin (bANG) or hAngiogenin (hANG) . The images
taken after 96 hours show that bLANG induces myotube
formation compared to the control culture. rhANG proves that
angiogenin is the inducing factor

Figure 5 shows bovine Angiogenin interacts with FS to

enhance myotube formation. C2C1l2 myoblast cells were
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isolation. Figure 6 shows hierarchical clustering of

differentially expressed genes (based on a fold change
wa2@b/1bsast 1.6 and P<.05) in C2Cl2 cell s af t BCT/A2M®9/000603

of differentiation to formnyotube s . C2Cl2 nyobl ast

cells were cultured in differentiation nedia (DVEM +

2941S; cqntrq%) suppl emrented w th bovi ne Angi ogeni n,
cupdLest 4 fidE ceEmtiindd Qe meslish oMY imé}g%edzontml)

r @ nl SRS t i ) Wi : ;

Su%é@ﬁ%%%%%QESE?gSsion§§$é§ggb é%gg%e I'n m.ﬁ§1%i§%§§ln (FS)
omwiddmlrimechantpe iimagxesr €9 GmArdX reprlesdant ed)i mt 96 hours

el low. Fiqure shows Angi.ogeni n Bl ocki ng Pepti de
SEOh LS RS GB P o MOrEE. e trepicthe S FS S VF)
forRRelifdnc alvhnk roli eekealing angiReen MAGHN diMiRGdQftnt in

_and inhibits the angiogenin induction of nyotube
ispdefdoion. Figure 8 shows bovi ne Angi ogenin can

reguyl; ‘%.emé?%h%twis” Qb eGS0 mé%h‘ék%%zfi%@g% on.

Angi ogenin is able to negate the negativ ect of
diffesteattiim 1 (M expor smesl oot (e ddomtt duldlhdiange of at

Angi ogeni n-Fol | i statin synergistic nechani smrecovers
lepghe If 8r fmenenPro 08ontinlC2ACAvelcelily efé ey edeirc ©fof

: tati.n, .Eigure i.ogenin c I t
R PP R el S IR s were
cudhbleeldo ine datfé etrea tiagatary encefifoe cDMEM Ry et ;i redrre)l )

on_mnuscl e ot ube fqormation. The , , ,
SURE&FBG@WH‘%&:}CFH FEOE SRS FecHam Sh i v gined
Gehkhe sheabl 9Rckeagelt dpdvalch idrd B MR8 Gn red,

myostatin. Figures 10 and 11 show protection of PC12

geper| ¥ikgalastessrr geariesfion serumeprasratash im hlve,
el Gl ER ah EBAH%'eOQ%”' Ll i%lnlt ESAS e exfeeéﬁ% e &P

gi ogenin alone or rhFolTIstatin alone.  Results are
yvepiesent ed as Mean+SEM of replicate cultures (12

replicates for medium.,only control; 6 replicates faqr,
rhAﬁ&ﬁHﬁ@nﬁnS%pwé &H@Hngﬁybﬁﬁégﬁpﬁguagﬁy % 1nhf£1ts

myotube formation. The peptide (VFSVRVSILVF) specifically
blocks the angiogenin/actin interaction and inhibits the
angiogenin induction of myotube formation.

Figure 8 shows bovine Angiogenin can regulate myostatin
effects on myotube formation. Angiogenin is able to negate
the negative effect of myostatin (Myo) on muscle myotube
formation. The Angiogenin-Follistatin synergistic mechanism
recovers tube formation to control levels in the presence of
myostatin.

Figure 9 shows angiogenin can regulate myostatin
effects on myotube formation. Angiogenin is able to negate
the negative effect of myogtatin (Myo) on muscle myotube
formation. The Angiogenin-Follistatin synergistic mechanism
recovers tube formation to control levels in the presence of

myostatin.
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and rhFollistatin (Ol g/m); 3 replicates for rhNGF

controls) . Figure 12 shows angi ogenin fed in the diet
w@e002/13B8@/ g feed under ad |ibitum feedi ng coneCT/AT2®9/000603

i ncreases quadriceps weight in mce fed for 1 nonth

and allowed to exercise freely on standard rodent

runni ng wheels. Figure 13 shows that angi ogenin fed in |,
t he Fdicétregt 1P amwp/d & mMiRdreddan Bk dhlfes®llg against

cé%y“gégt?PﬁquP@£§§ﬁ§Eﬁﬁ?%&éﬁidﬂqiqyﬁﬁkgg&kg&§g£¥gﬁf1

cross sectronal area (SA) changes in mce fe
rhaoatilogzmd nalH ot 1tld séoedriai s lfatdetey ton Wdtfamgdargenin alone

ro r.unnin eels. Go nmeans for contyol i_mal
o, TR SE BBy Ry FE e SE GBS s JEarSEm of
regicegenicuitieated 12nirvay1s e J aureseitieth ighl atdatrol; 6
bars. Standard deviations are given. Figure 14 shows
ARG SgenithARed ogeRe i - Sngaml) ., oad TUridg /ml)
i-hjt f [ i 1i\ONS, | [ n
P eaae 1 R o T B et g o
coapearedisse freely. on standard rodent runni ng wheel s.

Fi gure 15 shows that that angiogenin fed in the diet
at Figugg §2f 66vEndE0iaganitl fad feeditfy deidiat chdha/g

fe%?id A & %&?ﬁ thfgz 'Pé%?ii%rgn%%rn%ﬁtsiﬁr& LheQuadrd ceps
0 mce allTowed to exercise freely on standard
quecte rte peu nriig twhee s ce Detdaifloed 1Deswrtptainon allowed to

Angi,ogenin i.s a 14 kDa, non- osyl at.ed I epti de
AR Bt Hre e B o hie PR
i nC|F‘id3|iuﬁl@3V@%C@h%seﬁ@ﬁth%lﬂgﬂ'og‘e@ii'rﬁ,feQiOVitﬂ GHETRDdE at
S

muscl e cells, fibroblasts, an one tunpurs such as
2 .6olody Caed nodes, ack dritdnrafciavdms ccandd thicesstincreases

cancers. Angi ggeni,n has been isolated .froma nunber of
r S God ™t AUESARng SR B 58 ST B 6 5 o
chR@VeRe il ki ceafdamzuse,r mahiiH A0 NIGwERT do exercise

Angi ogeni n i s honol ogous to pancreatic ribonucl ease
fng%iy 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 14 shows that angiogenin fed in the diet at

2.5ug/g feed under ad libitum feeding conditions increases
distance run per day in mice fed for 1 month and allowed to

exercisgse freely.on standard rodent running wheels.

Figure 15 shows that that angiogenin fed in the diet at
2.5ug/g feed under ad libitum feeding conditions reduces the
area of muscle necrogis in the quadriceps of MDX mice
allowed to exercise freely on standard rodent running

wheels.

Detailed Description
Angiogenin is a 14 kDa, non-glycosylated polypeptide

which is produced by several growing cell types including
11
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has distinct ribonucle slytic activity. The protein is
able to induce new bl ood vessel growth; however, it

wha®Ingmssbeen establ i shed what rol e the ri bonupdEaUNM0P/000603

activity of angi ogenin plays in angi ogenesis induced

by this protein. As well as a potent stinulator of

angi_ agenesi s,. .angi ageni.n has been shown to possess a
AR o LT et LSS, e e e TS cells,
RS S G WOt AReIR0eRIdh =% &IJ18% QL JsGlS:,

ot her than via increasing angiogenesis . The iInventors
O 3dh AT Finsmagngissge e aste v gnaa s .c rigpimgyedeini etk been
; ' a t of -md.k fractian
LSS A Ao, R SRR gl Rt pyme
rdisfstrer, eitovchar gd apnepe avesie midngi egeninmb U<t aaM¥it and
shown) . In the prior art, angiogenin and follistatin
PhgyES5Een shown to bind to each other in a yeast

two- hylbfilodemdel s nbhe 1oBent @S sshewhen & 18 Hddsh case and
time a biologically significant i'nteraction between
haggHddgéring tamd boolicilspavitd ¢ actkamidli.afheethotein is able

tEOL L tin j S..an_ant agoni st of nyastatin,
PR iy B e BB AT Rl Tins e e Deen
estibé isheentihan rblenehaspedbniuelabestie bhe ikrhedt ment

of .di sor.der he terng "treating" and "treatnent" as

. T
~R94GoRLE RLFEFor ™ SNPLARERFSASI RISEFER by AidRoprotein.

frequengk19f a8y APLEEENtELERINALLER of aylg%%%%e ffi%/,or
underlyi ng cause, prevention of the occurrence o

aggApeens n( paephgkaxEspwantpoposiess andenbpimgicauser
I ve r iation of damage. .Thus, for

R Byl B B e P LB Ry o e peiRer

apgtogpaiaecs befbcpreventiseNeobthbe dhsar g6k HhcReasing

redisgosed i ndi vidual and treatnent of the disorder
APHL ]I PREal |y synptonmatic individual . "Treating" as

usedTher ehhefO¥EESHARY LhedhMeALtObngPhgRREKER,LAN Of
a condition in a vertebrate, a nanna?, gartlcu arly a

PRuRAhCahhEnEndpudesd brhibtipngexhbange chromatography of
milk fractions also contain follistatin, a protein of
significantly different charge properties to angiogenin(data
not shown). In the prior art, angiogenin and follistatin
have been shown to bind to each other in a yeast two-hybrid
model. The inventors show for the first time a biologically
significant interaction between angiogenin and follistatin
in mammalian cells. Follistatin is known as an antagonigt
of myostatin, a protein said to control muscle growth and
development.

The invention in one aspect relates to the treatment of
disorders. The terms "treating" and "treatment" as used
herein refer to reduction in severity and/or frequency of
symptoms, elimination of symptoms and/or underlying cause,
prevention of the occurrence of symptoms (prophylaxis)

and/or their underlying cause, and improvement or

12



10

15

20

25

30

condition, i.e., arresting its devel opnent; or
relieving or aneliorating the effects of the

w@oendilsisen, i.e., cause regression of the effertBHATL009/000603
the condition. "Prophylaxis" or "prophylactic" or
"preventative" therapy as used herein includes
preventing the condition fromoccurring or

r%lm%ﬁda@m nef t hrMaEds cHuent HPBHgrEIEP bR, ofhe Heresent method

m%ééé&hém Hgéf&értgﬁ%%ﬁg% Qgspggghs Pé@ ﬁfoﬂhgf the

t1on,” but as not di agnose avi ng
d1$ordertime@rpnedaspoaq@simdlvudwabaamdttmgmamemtrofethe
qrscle devel o and a nunber of

Yers™ ot %Jr%‘gja‘é% lyl?ﬁ’%%‘?‘?%“?ryb% JaYJr(%wu?thA is

prl martiyadehget a6 1Begkpbetah Auseke ahihewghrhewer of, or
concentrations are also found in adi pose tissue and

PRI o | @5 U, COPBEE T nlk i ckekit i eee havenamelt o

f g an. pe

P oy et 06 L TR St o oy e” e P e P ST,

cmﬁdfhmmf,hypertram&g%ﬁnmgrAMEH¢&wEﬂ@pmémLaddttr@h;evhng or

I&%/ostatln kn %% ce gg nul ate.| ess fat than their
1P teeEPutt ot %r%&%%l‘éjp%‘éar nor et angd
rége@ést%n W@%@élélff@&@lép Heen-segenidy. shown to be
an |nportant regul at or of adlpogene3|s . Addi tionally,

bone" Btqrierta®l ghdok ot errhkac beeh ¢ecentevyert gl ed”
tﬂé}a’g}psatQtﬁQecﬁjeﬁéféﬁgtlﬁ%ﬁ?d?%# éll?i?lfl VEL Oéénc?%tlon
S antagom

e that nyostatin actu es the ect

fnﬁmznupunnﬂmQIQWIammﬂimmaﬁfngtmmy $mb$m§memtuprogre851on of
e ln

can be ed to reat any di sea
o b Rt e Tt aiar bRt o raendedd! €0 tne
cSges£d. 1AGE ok Ll Nghy %@'M'&i@o@@d Ué@%éxﬁlng it.
accordance with the present invention to increase

nmuscite trﬁ%@f#%r@a%énmf@a@éﬁsw yageckeaskaynscrele in
st r&%veofoggméé e, 458 Wyt the 1% LB O vrders or

prevention di'tions erein the presence o
dirneesteat .| mma&ebts)r mord trathid esRNAD inmdesimatl By detected in

RSBl S B, 8 d5cease of MOSatl Lol S0 o
ihW®Bosd tissue and cardiac tissue. Myostatin knockout
mice have two- to three-fold greater muscle mass than their
wild type littermates. The increased muscle mass is the
result of fibre hypertrophy and hyperplasia. In addition,
the myostatin knockout mice accumulate less fat than their
wild type littermates but otherwise appear normal and
healthy. Myostatin has also been recently shown to be an
important regulator of adipogenesis. Additionally, bone
structure and content has been recently studied in myostatin
deficient mice.

Since the inventors propose that myostatin actually
antagonises the effect of angiogenin on the muscle, they
propose that angiogenin can be used to treat any disease in

which inhibition of myostatin has previously been suggested.

i3



10

15

20

25

30

addi ti on, angi ogenin may be used to treat conditions
where nyostatin is not dysregul ated, but inproved

wo odobi13188d i n nmedi ated cel |l stinulation can be P@i/AB2HOBY00603
addi ti on of exogenous angi ogeni n. Angi ogeni n can be
used to reduce the severity of a pathologic condition,

which is characterized, at |least in rt, by an :
ADnGHIRAE T, , SR or St bl 1 IR DL D
tHRISEH Ot AdRORE! dnh SSdlei ndrah sibjietdle Ia€@) Ncrease bone
adninistered to prevent, aneliorate or reduce the
degesidn t Yot oR SRastHIL i Sotders . Sciaas kackesde, for the
tﬂ%n@ﬂ@bnﬁl Wastd g S neneiE: id%%@feﬂ%ﬂé’%@&nce
neur onuscul ar di seases, notor neuron di seases,
offlingesses iof dehes are uronustut idrujamdta amdegidrable

i nf l.anmat ar opat hi es, The term "di sorder socj at.ed
PIFAH T GEaii T Tl drs de At dtr e HRSer e forte, Bas
£ Y r SR ATE HRONEOS! asi Smardidl d Nl hede HiSIOF defifens. In

associ ated with abnormal nyostatin. The invention
acdskitteings teeticaIhight I TR SELRhrt i ietate reonmbe pns where

| HEASES ; | R LI C A ARIRARIALEOM i stacs
me arac%:rll%zt%?}ges. né[glﬂlﬁn%tl ng e%mﬁal es of such = oot
meeh isOregie rcse 1dr e tviami Joatsi ove uraomist aamedi dmasedd i chonli @t

i nsufficiency, weakness of single nuscles such as e.g.

CRIE DI HLHST"0r bl adder nuscl e, hypo- or

hy peddRRHen £ AUSE b dYuddd e dd dHe Lonstitetof a
function of vascul ar snooth nuscle cells,

pa thsoltasice copsktt i an dyetime tiorharrdif kgrte, at least in
|_at EH%%H' %E@FnQ§§r qﬁgiggp | g o1 5
pa{gg%s;géﬁegt%e%%anyotrogir?a. 'sor deerls 0 nugcg: emas o-ie
aatefweredt ourerled ropadimdard sdurlivdes muge] ectwastt ngpn be
ondi tions. or disorders in which nuscle st i S one.
=GR 1 By BT One. e R (@ 4 37 S5t B TRE LY
obadyyddtatnprdimtder f UREdh Qs @fcraesiol) Cen®fepDNEIATDS
There are three types of nuscles in the body: a )
wasieinet Aynarssice ¢k disaR s p ARVEPEL S Gt Lar

dfggggégjl%%égywﬁéﬁfgﬁ &f%éééggﬁfgféggééétgf 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.

The invention extends to treatment of muscular
disorders and of diseases associlated with muscular
degeneration characteristics. Non limiting examples of such
disorders are various neuromuscular diseases, cardiac
insufficiency, weakness of single muscles such as e.g. the
constrictor or bladder muscle, hypo- or hypertension caused
by problems with the constrictor function of vascular smooth
muscle cells, impotence/erectile dysfunction, incontinence,
AIDS-related muscular weakness, and general and age-related

amyotrophia.
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skel eton to enabl e novenent, mai ntenance of posture

and breathing; b ) cardiac nuscle - the heart nuscle;
w@eaoa3ssesmoot h nuscle - the nuscle that is i nP€TaU2009/000603

wal |l s of arteries and bowel . The nethods of the

invention are particularly applicable to skel etal

muscl e but may have sone effect on cardiac and or

smo&ipandsdice ofSkelsetldl afusE e nyaseity Hrerggenarayticularly

: i fi S | j dat.i S . Or e .l :
. &%)%ic%o@%%l%cllaef 5@% q‘ﬂgb%ﬂ%hléjﬁgdigsrg}@alf%ﬁeﬁ ed i which
mudiicflfee mereteisng o eseectt tthec anderdtmatdyampt omet.abol | sm

and susceptibhility to fatigue. e | fibers are
ot o O £ AR Tifs PoB (Heity S SN sm

FulnQit 1R Gy R QARGIHORE WYt Priddesira shakle wtks of
| ong-1lasting supply of ATP, and thus are

mufsgtliegu ety ddisstoadty.: By pekal etiddermgissdgpri $¢ nimtes gukscle
- .S dib.- Type f.i bers _h
resB e B BincBAL och £oDARE A HPHRAEEANE ro the
skenzymes,td enytdr glowenlyit, c mEiraolarsm as majsarusnerrgy
sour ce, arﬁg are suscepti Ietofai%g% whi l.e the

breatidtidie MnFacEReradtic st S mdti% fA5E LG 7a 3th H
smétihe rRRidren. yRe rh2Nd Hhat AUl $hRl elall sl frteries

shows plasticity and can undergo conversion between
andi oaiednt Ihisemetypds af rdspomsents cexers fantriawiagy
f o | atio f t;0 I Vi ty. t j_hatd f
B T & P BTt By i ee® Fllh e e
caeldibe enduancamoathl eiesllkave rel atively nore type |

fibers _than type_Il fibers in the trained_nuscul ature.
Mar &6RdE Punfees s £dhedtd oS %P@rﬁarléft V&S 3 lbf‘é%!rJ &8s type

1 (bR tSHegRsed bhakhwperl (fdl%ql@tQW&fk&%@ fAdFs . They
gover ni ng physical endurance capacity. t he .
digpAeyampr idid fareneipps ilralrssmestt o yomcentration,

ti_ons i_at WM T cr in I :

mef BB AP B0t RE i o3 G IERD R, 7 fibqye ave

miappeansirtikzat-iche amds alad "X datd W idapaeiet yndtellism for
crucial factaor for _determ ni, endur ance and, f.at igg_uleasting

EeNELOYs PHASCLEREr e Wod &y PFOovides a stable and lon
supply of ATP, and thus are fatigue-resistant. Type II

fibers comprise three sub-types: IIa, IIx, and 1lIb. Type 1lIb
fibers have the lowest levels of mitochondrial content and
oxidative enzymes, rely on glycolytic metabolism as major
energy source, and are susceptible to fatigue, while the
oxidative and contraction functions of type IIa and IIx lie
between type I and IIb.. Adult skeletal muscle shows
plasticity and can undergo conversion between different
fiber types in response to exercise training or modulation
of motoneuron activity.

Determination of the muscle fiber composition in
athletes revealed that elite endurance athletes have
relatively more type I fibers than type II fibers in the

trained musculature. Marathon runners also tend to have more
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be an adaptive netabolic response of skeletal nuscle

to endurance exercise by controlling the nunber of
w@zi0dasisse nuscle fibers (type | fibers) . ThePCT/AU2009/000603

conversion of skeletal nuscle fiber type lib to type H

a and type | is regulated by different signalling

pat hways. For exanple the Ras/mtogen-activated
tymeotleifibenmmse i W)sugmt@d@hatn type I fiber might be a

fa%?rog}xlgsgorre pr %méhglrgl eln%encéla IOVeEel:Z Ol‘é(al&( (I:FIV) ahd the

Angmmgeﬂumcnﬁynﬁﬁﬂula@ﬁuk@psﬂupqﬂﬁmaysdammaﬁtﬂvﬂﬁ%/are
h ve .an i nfluence on the skel et al nuscle fibers,

HQRSHVRSE I SR ¢ RETHAS 45 P9 ds < idrers

oﬁﬂ&%ﬂf%é“%ébé&ﬁﬁp%ﬂ&%ﬁﬁ&dg&P%%%§$ﬂﬁ%ﬂE@k%ﬁ!%@ﬁ@%&s that
degenerati on of "nuscl es, including the skeletal

th@olwﬂﬂm cmistEltdy enlriap oot riel anowresatl f@mtdqracfor

es _whi ch control th heart and snoot h
oS L SRR e i B B A iy weem co

bedlasmramlpmis;anrémmmmnmmn\mstdm@maﬂam eusle to
g i sorder. Chronlc nmuscl e wastin is defined herejn

ARG S REGHTE SG BY. cpartdirdtithg sy Perpodiagrive

mulslT®) RRALsghiR T0$3ef-gyuscl e mass and/or to the
chroni c progressive weakening and degeneration of

nus@he comiversgesn of whsdlesadnswistat fodeur Sveer iligp to
ygrS%E% W%%tl ecqn ;% Re ggyggge%rkge%AQ%er S%%gpa%%lng

ot &i"n “br eakdéwn or t1Ton by Mmis ¢l
pammly@l.l For Rueimgile t&@ﬂ@sl/ﬁiﬁt@@@hﬂ—&dt&%lt&@ efrotfein

unusual |y high rate ofprotein degradation,
lHﬁﬁ@ugmﬁéﬁ)OWC@éFénﬁPrﬁpot€@AC§Vﬁtﬁ@&ﬁ? q&ﬂnadependent

pr%@@@.'nn @{tlh%@eofpvb%ﬁ tREOLEB G 3ARO @x%mqrer%%@zegﬁ
whet her caused by a hi gh degree of protein degra atlon

cogetavedwrdégr @@Cofi) pr dngilpgspinhewiys madevdds et ghese
pag%%n§%5% suc%phSﬁn%%%eag% E%fqu%cbe tln ské%etal

as’its connDnI omn neanln
mukh@ eafftipespeci fically an energy burnlng form of
net abol i sm _ ,

“Muscle wasting" refers to the progressive loss of
muscle mass and/or to the progressive weakening and
degeneration of muscles, including the skeletal or voluntary
muscles which control movement, cardiac muscles which
control the heart, and smooth muscles. In one embodiment,
the muscle wasting condition or disorder is a chronic muscle
wasting condition or disorder. "Chronic muscle wasting" is
defined herein as the chronic (i.e. persisting over a long
period of time) progressive loss of muscle massg and/or to
the chronic progressive weakening and degeneration of
muscle.

The loss of muscle mass that occurs during muscle
wasting can be characterized by a muscle protein breakdown

or degradation, by muscle protein catabolism. Protein

catabolism occurs because of an unusually high rate of
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Miscl e wasting can occur as a result of a pathol ogy,
di sease, condition or disorder. In one enbodi nent, the

w@2a0bobmsgy, illness, disease or condition is chACDADUZ109/000603
I n anot her enbodi nent, the pathol ogy, illness, disease
or condition is genetic. In another enbodi nent, the
pat hol ogy, illness, disease or condition is

PHRdFIgH %ﬁlda‘}frpfanoifhé%mtﬁrﬁﬁﬂd]l}ﬁérﬂw THe faf T ogsin
s Jl Hé%s.tb , J:S%S’c?on% rL Ut Nfedid QUS4 Sholism or
escri bed e pat 0

erein, ogl es, di seases,
dapﬁﬁﬁﬂdnunwhnthbscma&sedfhy athghtd&gxﬁﬁnmﬁnpmpzﬂih

co itions of the present invention are .adm ni stered
PR et Ao o ety SpfiRe g e o a
dRsd 9 i -usdRSHady S AUS iBESLe it d a TS Ct €rm
wasting disorder. Especially preferred is t

" qartedraigfm ‘ofhare mmmwlwum%@wm a:rlé B e griges
sp\@ctlrﬁﬂé?s[lnlt o, skel & anﬁ}gu%J goch f_tér%‘?‘ of %&%&E}; odi ment,

ing 1n s a result subject
haviMugs cal evuscd iarg dyest raphy; arisclrEestiophly; a gpathology,

X-1inked s aI-buIba s ul ar atro h SBMVA e
el eplrel ot PSP, The

MR ar®

padiiy1aeter Ilzlelc{qetg/s pr&gge%ﬁs% -4 V@ﬂ{ﬁh&fiﬁ)@nﬁs degenes at i on

of the skeletal or voluntary nuscles that contro

anedvEte mmborhiangnisc | dye afa thed dsar t1 ldne somed bierse or
con@&oé da}’ g‘é&g%eé ?Ln A9, Af T861S rhéhtso é%é‘&&fogy,

miscul e nmajor forns nusc
1ldyﬁerso,ph5ym(d\@e are: ccdimftenn:ma ersraumlcb:gcsd:atbph;/n another

ofonic d becker, scul ar_ dystro
e S AR ior TS RRAR P padition is

1nrflé%eclﬂcﬁ,féj.y$ﬂ.{s!' QRdBG r Gy e teain mt%@';%tm ophy, diseases,
ocul opharyngeal nuscul ar dystrophy di st al nuscular

comgsittripty andliemsdaiei fus g dihe ymRawphy. and
coffRfillodly SI¢ Y S Al BGL DRAE e UdmAYEScorea are

sonme for becone apparent 1nin
tm:rse(:mriadhondcecoihercs: nimdmCtal@pqmodJMe la nwalelt en@géi . e.
| at er. D%?henne MD.is the nost conmon form

lolsﬁl @dfl mpséﬁ eedqarsf:@ that is a muscle wasting disorder.

Especially preferred is the treatment of neuromuscular
diseases which are aligned with joint or skeletal
deformities. In one embodiment, muscle wasting in a subject
is a result of the subject having a muscular dystrophy;
muscle atrophy; or X-linked spinal-bulbar muscular atrophy
(SBMA) .

The muscular dystrophies are genetic diseases
characterized by progressive weakness and degeneration of
the skeletal or voluntary muscles that control movement. The
muscles of the heart and some other involuntary muscles are
also affected in some forms of muscular dystrophy. The major
forms of muscular dystrophy (MD) are: duchenne muscular
dystrophy, myotonic dystrophy, becker muscular dystrophy,

limb-girdle muscular dystrophy, facioscapulhumeral muscular
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children. Myotonic dystrophy is the taosL common of
these diseases in adults. Miscle atrophy (MA) is
W@ h@pasmseri zed by wasting away or dim nution oPCTYABE2008/000603
and a decrease in nuscle mass. For exanple, Post-Polio
MA is a nmuscle wasting that occurs as part of the
post- polio syndrone (PPS) . The atrophy includes
dyiRsaloREys, CRUSERE thdt iMiiws U lard dysitioriot RS iopbe romags 1

X a7 iabked ospinalahuhbar, AP LB -
muasl%é%aﬁng%%agingnéidlﬁs Di sesglst,%)%ly. %'[thi s di egse aMr%}eg S
drieridimsa dekectl aim dyfse rapiiogen recept or gene on the X

h . affect | | es, and | t QS |
2dUNCR00 o ms AV ST RS [k AgeBrly BeCFy direcHde ATt
alahbligst sotle reharr Iiv rand velioaRl e@idayedd ipatinirgargd

is characterized by |oss of nuscle mass and functi on.
chiigdhrer, PhELESsEEY dat Hopgarasdtild Fisklicatta® wint Hater.

S r bidi n ald f ert-al ;
Du?fﬁ%%ﬁ%— \;\F%S{I?’ngh%i i%)r e?:gm{o%l éﬁgtariynt’i %&Pg%tra}%gy atfecting
chdildeenst Sgoesnand dyandicpibhynd satéd wnked duopmaand [c amese
.cause szcIag E?sti ng di sorders. For exanple, studies
diR8eESShdtin 2PHAt Si'n severe cases of chronic | ower back

paiMusbﬂ%rﬁtE%E%QrQ@@an% RS G LS AY byMedt ng away or
wasting and other tissue wasting is al so associated
diginktagvanréeduggee lnd & Belcrepss tiFaf\UgeHer glass . For

ess, _i.n old. i s _due S \f/@%{i . 1he.
© A@%)@géggg,s’eagogﬁg}?g%s?ﬁgléppo%gméi ng?%g eel%%itai%%rmsc 6"
pairsr efil abedpbptfi bodlis tayssmemeTH@RSesulthe sstarophy includes

s%ggificant ged cti.on in scl e power, perfornmance and
WeEndGrEncET Eoftg UWOSﬁgEapﬁigrion due to illness or
I Nj Wh%ehek diypuse rderond ki-aahned Ryl rROcH S bafOmuscular
exanple, when a linb is immobilized, can also lead to
atirgpblre (WBYAI ngalee asmiongsoKeoniesly 't SNiweass)udiltés s
di@%&%eSQQ@EFEh%EOHP p@%f%%ksi%”Qﬁﬁgléﬁaf éﬂwﬁﬁ?eptor gene
cnroni c | nesses, urns, traunma or cancer, O are
onhaapi Kakhzedokomed, ord feetisodalef ntailre,, tdmer ets onset is in
adulthood.

Sarcopenia is a debilitating disease that afflicts the
elderly and chronically i1ll patients and is characterized by
loss of muscle mass and function. Further, increased lean
body mass is associated with decreased morbidity and
mortality for certain muscle-wasting disorders. In addition,
other circumstances and conditiong are linked to, and can
cause muscle wasting disorders. For example, studies have
shown that in severe cases of chronic lower back pain, there
is paraspinal muscle wasting.

Muscle wasting and other tissue wasting is also
associated with advanced age. It is believed that general

weakness in old age is due to muscle wasting. As the body

ages, an increasing proportion of skeletal muscle is
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is a long-lasting unilateral nuscle wasting, and a

decrease in body mass. Injuries or danage to the
w@emwbnaissher vous system (CNS) are al so associ ap€rAwR10b/000603

nmuscl e wasting and ot her wasting disorders. Injuries

or danmage to the CNS can be, for exanple, caused by

di seas trauma or chem cals. Exanples are centra
rﬁ@ﬁ9€e%ﬁFﬁfflgFoaﬁnﬁég?uﬁerF%ﬁe??ﬁu &rvé€ PnSappidicant
réaeee oand nsSplubah eCpbdel] Be¥-reirdarRIGnd! BnPi§ance.

enbodi ment CNS damage or injury conprise Al zheiner's
di sedoag CtADN hospibRéizahden (mesodp ilanesexba, injury, or
Xi I . ano iLa_associ ated with in .
S RdrPer CasSart TronABds PR o8Pty AR5t REPTBIBod R 2 Limb
igudohebwasdvedy oanoabed lLessueowaskbNe Wa¥tbhaga beswbbting
gf gkcothisn1 In oge enpodi nent, the wasting disease,
©8i Sbr'ger LePSEEndrEYOheBerAY St FBRIBJthat adBoRPRALEALRI t h

sGhEeRk 6l hhAEssedhi sneBRedi MBRheksedi r86LEE 1 Qrayma or
treating, in some enbodi ments, any wasting disorder,

CARFER . nijobareefhpept bdliinefusolrelnagt bagiodei giit thoss, there
: n pti - r Lon r_any- wasti or | oss _of

T uRt PBRT he St A0 Ty B g mEPULETR RS | R88G R0 deoreace

ienbodiymeats, wasting di seases or disorders, such as

cachexi a; ,mal nutrition, tuberculosis, |eprosy,
di abLEAUTiPENaF dRBRILetOchPBNrEnbERE r RV VRS paY ABARY {CNS)

aflb 58858 LELED) avc§PLER . mERA1St A9 ILNALnGALLHES a ting
sar copeni a, enphysema, osteonal acia, or cardlonyopatﬁy,

dhagrdersr ediedrbys tte denhgdstof thhi N nventben Enr
nbqdj t.s, ing is,due to infection wt

~ERE S0 PRRTRL Ry IR b p oo PR L ometes

ate ypanmosaheservaf lnpnze, ocodsaske g, pét CKeE LSl anerve injury

Otr(’gchinella schi stosoma or nycobacteria. Cachexia is

RTedS a0 FP1eRs At GhHrEansedpByoa- diBease or
eSodi mbHe @ﬁéeﬁémé@e'&fnfﬁfur§259ﬁﬁfi§§Qﬁf%ﬁ§imer'S

diseases (AD); stroke, anger (mood); anorexia, anorexia
nervosa, anorexia associated with aging and/or assertiveness
(mood) .

In another embodiment, muscle wasting or other tissue
wasting may be a result of alcoholism.

In one embodiment, the wasting disease, disorder or
condition being treated is associated with chronic illness

This embodiment is directed to treating, in some
embodiments, any wasting disorder, which may be reflected in
muscle wasting, weight loss, malnutrition, starvation, or
any wasting or loss of functioning due to a loss of tissue
mass.

In some embodiments, wasting diseases or disorders,
such as cachexia; malnutrition, tuberculosis, leprosy,
diabetes, renal disease, chronic obstructive pulmonary

disease (COPD), cancer, end stage renal failure, sarcopenia,
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i.e. a nuscle protein wasting of both the cardiac and

skeletal nuscle, is a characteristic of congestive
whempt13f886 | ure. Cancer cachexia is a syndrome BEEAU2009/000603

occurs in patients with solid tunors and hemat ol ogi ca

mal i gnancies and is mani fested by weight loss with

massi ve depl eti on of both adi pose tissue and | ean
CTRAET EFraseS tXABREAG 1P i LTl GF SR PP i Ty Pe treated

oy ERORSI h SheNSY SYrdr QR (A S) . human
I mmunodeficiency virus (H'V) - associated myopathy

and/Tn swee| elwedkness? waststnignd sla ded atd velfecommvith

linical manifestation of AIDS. .Individuals wt
P R Ty b H OF R 11 e et BT ng
t ity et diye £ X PREf PG| GH{dLate Wei Dhitet08Sa, trichinella,
eneralized or proximl nuscle weakness, tenderness,
S FRECTR U ropiPaiftTidat ed nuscl e wasting di sorders

can have..sel i ous,ealdd. copsequences.¢ Td?@ig?ﬂf@rk%‘%dé@%y a

occur during nmuscle wasting can |l ead to a weakene
diFpesicalr state $edulaifg: i nolpodrlpsss orCmrtienofcadiemxia,

. body and detrinental health effects . _.Thus scle

i ST ST O YA (e HOTRTIT (T D pfang

siEtd et Smaddes, | abidizaldens.sMiscde y@sdd i eiend Ort
chroni c diseases can |ead to premature | oss of )

Laol3ig t CAHMPT RAEUTE d He a3 R Qne ealdat rdatey in

pa{@féﬂ@é vVitﬂVl'bctﬂﬁ Vasid g a‘}f@ ﬁé?ndéjdtfi@fl 2l Hhlignancies
especially serious problemin elderly, o may al ready
argUuffs mdriohe siget ébhatverd glef iloigs Wit huset s Yeindtp It @l of
ss, .l eadi ng t gpermanent_di sability and premature
bl AN TSR (U1 baSE BORE 17 AT e rate. Despite
t he cddi:gid i dpOrdangerofid heegondd | Dimfreydeficiency
treatnments exist to prevent or reverse the condition.

SYFHE Gy efft IS privptise T oaffi syt v canrbe Usel 1o
RSl TS 100 ol g9Vt o) o
reparttivoallardomnan conmiirsl omvitdstation of AIDS.
Individuals with HIV-associated myopathy or muscle weakness
or wasting typically experience significant weight loss,
generalized or proximal muscle weakness, tenderness, and
muscle atrophy.

Untreated muscle wasting disorders can have serious
health consequences. The changes that occur during muscle
wasting can lead to a weakened physical state resulting in
poor performance of the body and detrimental health effects.

Thus, muscle atrophy can seriously limit the
rehabilitation of patients after immobilizations. Muscle
wasting due to chronic diseases can lead to premature loss
of mobility and increase the risk of disease-related
morbidity. Muscle wasting due to disuse is an especially
serious problem in elderly, who may already suffer from age-

related deficits in muscle function and mass, leading to
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follistatin or when administered orally is shown
herein to be neuroprotective and hence find utility in

W@ e@at137880 neur ol ogi cal di sorders or di seases aPE¢BEAURN0g/000603
the nervous system particularly notor neurone
di seases. Exenplary notor neuron diseases that can be
treated wi th anglo geni n i nclude Amyotrophic Latera

PSEPRIRF sAt ApSY €5V56n§n6ﬁﬁmé§uE6ud€%HP|@SSWEﬂéeé§e)
11'18%@@&&13\1'?')8&89E%éétMEeSPéE‘é' b@ggytéftﬁ& V@Eg}al@gg

(al so known as
lmPGhyancenDérhhalaDed£analf@ustuéatméntsphyl@Swﬁpoprevent

S knomn S e 2 veni |l e Spi

%ﬁ%%% éréA ropﬁon?ﬁﬁﬁ &Vﬁ FSF?OPEHB§E gh%ﬁﬁ
aﬂ@p@génanugﬁlbergs¥&|a@d§féven§paﬂ§|tﬁébbamubﬁiéuhéétlng

Atrophy (SBMA) (al so known as Kennedy's D sease and
OX% TR %@y s@ﬁ/ﬁ?Cl%adA%T—ltl Iy naf MigcarafipipBphyecited
aksMp) . Exenplary inflanmmatory nyopathies that can be

treated with angi ogenin include Dermatonyositis

( meiog@omnyparusuxmmn camndihatiesi entBody

S, I B ases
TSI aF TURE TOR S L ke Bt PBaf BasypyR berein to
béumnmmﬁ@W@te@tiv@ean&WE@ﬁ@@nfﬂn&?@ﬂi§1£&(3n,treatlng

Lanbert - Eat on, Syndronme (LES) , and Congenital

NRERYPREHT R SYhErBRer? CvB)diseseep| af feaybpat Hhesnegeous
sﬁ@c&ﬁ‘d%fﬁfc@i)&ﬂm&ﬁéfsné dné: ag Qgﬁgé%HYP%%%%adry

angi ogeni n i ncl ude Hyperthyroi d Myopat

mqimmtrrmmld Mopashy (HMPORY) béxenpioey diskasesiofenin
heral nerve.that can b reated w ogeni n

o B B B i Moot B St LRl (.80 Tadun ae

LCBEJ C%h:ﬂﬁg SotbhBSedAhSLASEn {F) i 1 @ndl-&b+ L85 81-€ hS]gSlr?é@XM@s cular

O her exenpl ar ﬁ nmyopat hi es that can be treated

ARHQH?XN&ﬁMﬁﬁHﬁMA4rRﬁ Mﬁ&%ﬁu%FQ%mg%ﬁl$¥ﬁ(?KBe 1,

n I Sg
W{ﬂ&@%ﬁ&n@aﬁegﬁmfpﬁ?&;@tﬁ s%‘ﬂ’ia(f M Q!-Wopa by (sun
oy MWMQGr M=o lemeliPers (&MAC; TyRar aa)y,&@r(*éﬁa)le Spinal

Muscular Atrophy (SMA, SMA3 or KW) (also known as SMA Type
3, Kugelberg-Welander), Spinal Bulbar Muscular Atrophy
(SBMA) (also known as Kennedy's Disease and X-Linked SBMA),
and Adult Spinal Muscular Atrophy (SMA) .

Exemplary inflammatory myopathies that can be treated
with angiogenin include Dermatomyositis (PM/DM),
Polymyositis (PM/DM), and Inclusion Body Myositis (IBM).

Exemplary diseases of the neuromuscular junction that
can be treated with angiogenin include: Myasthenia Gravis
(MG) , Lambert-Eaton Syndrome (LES), and Congenital
Myasthenic Syndrome (CMS).

Exemplary myopathies due to endocrine abnormalities
that can be treated with angiogenin include Hyperthyroid

Myopathy (HYPTM) and Hypothyroid Myopathy (HYPOTM) .
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Angi ogenin can al so be used to pronote wound heal i ng
and to treat wounds, both of which uses have

w@e@vilassd y been proposed for myostatin inhi bi PGF/A0U2009/000603
Exenpl ary met abolic di seases of mnuscle that can be
treated with angi ogenin include Phosphoryl ase
Deficiency (MPD or PYGVW Acid Mal tase Deficiency
(AN@)iemPPhﬁypﬁéﬁeia@@tSo@fn@@éle@EK@leW@SEV(@PFIXJIW’C can be

t%%% %n%h%%NF$é§g%eD§:kﬁl E%E%gﬁtwk%%ﬁgo%doﬁi Disease

(C@HDUIDbﬁerEabHSbykaﬁraﬂ%be@&sQD@efI@tﬁh@yl@GEEhch's Ataxia
Phosphoglycerate Ki nase Defi ciency (PGK)
( ﬁﬂosphoglycerate Mut ase Deficiency (PGAM or PGAMV

LaCb@h@rD€§¥ﬂBg§%§a§@09%Eh§b%n%ﬁa@Lg@@ be %&%ated with

Myoadenyl at e am nase Deficiency ( . These
andiloggses havéugeelivogsnyiabfengprdpes dMGt)o @@rtamve'@tt@dlla

' h
Con% gStﬁ%g?fkgg%%veﬁigpggg %ﬁgﬁ%gfqgﬁﬁﬁdgenln re&hces

Myi:@tathyhl sMhasMpbevibadshy Mpeea taown oSt atarid Periodic
i nhi bitors gnd shows that angi ogenin can be used to
Pagrpdyeigi {BBse connected to inpaired |ipid metabolism

Sucﬁn§§o ¥shhpkdema ander gkatied o bRothRRNYIRG tHe@S ing
such yperlipi dem a, hyperchol eSterem a,

ankly per trregt:ytd@rmdém &o&id o wéldctltyylsqm deyvieapreviously been
mi racter y abnormalities in
prg%rcu a??ngﬁyogtggﬁe E%% E

Fo alterations in lipid

netahehp$aryTMesebanﬁ@rmabeases o&N mukellude halty ceme be
orseveral of the different C|rculat|ng lLipid fractions

treeh6PeYt BRoPNSt PRGRYBer P4 USR] hpPaterA) ase Deficiency
(vBysbinbdeim 2 haekusies cBuaeneholesterol@iia, whi ch is

an el evation of serum chol esterol ve the nornal
Phpsphpt (rngtnﬁlmsafee Dlelfnrlcttelns;yap@ﬁm) rmﬂD@ﬂcgfamhtehre Enayge

f. 125-20 O I
Do GaF R 7ol PER) 1 Al R WA TS IHCPREPYadlIgP) e fPitine

Dethicgkyeer i(des, abawﬁlth&en@éﬁ&ht&&vekabﬁﬁkﬁﬁbes&EElClency
limt is ag proxi mately in the_range of 30- 149 ng/dl in
¥

(CRdPanPhPeB 9éﬁaeﬁﬁ%@d&lpeﬁ& geserdersy (
Phosphoglycerate Mutase Deficiency (PGAM or PGAMM), Lactate

Dehydrogenase Deficiency (LDHA), and Myoadenylate Deaminase
Deficiency (MAD). These diseases have previously been
proposed to be treated by myostatin inhibitors.

In the accompanying experiments the inventors show that
angiogenin reduces fat. This has previously been shown for
myostatin inhibitors and shows that angiogenin can be used
to treat disease connected to impaired lipid metabolism such
as dyslipidemia and related lipid abnormalities such as
hyperlipidemia, hypercholesteremia, hypertriglyceridemia and
mixed dyslipidemia.

Dyslipidemia is characterized by abnormalities in
circulating lipid levels due to alterations in lipid

metabolism. These abnormalities can include any one or
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Dysli pi demi a includes hypertriglyceridena and m xed
dyslipidema (hyperlipidema) . Hypertriglyceridem a
WO poohiszs80 a rise in the |evels of very | ow denBCT/%U2009/000603
i poprotein (VLDL) , while m xed dyslipidem a
(hyperlipidem a) involves a combination both
hypertriglyceridem a and hyperchol esterolema and is
se&f%@bf@%ﬁ%sﬁdfﬁrﬁl%qum@pﬂg riLJmJgﬂn muwns

I
(GBI s R SR TR

I'sor ro’I Stein et
1rmﬂerdﬂsad1@enmhcdresaaieﬂmmmcwmcﬂ |mmroteeuematlon of

em a | p| cal characterized py any one_or
seToie Do L & e VARG p ST ¢ e e T Limit
1selaep@tc%&r&acgeql alrﬁ%m ﬁtﬁ 0los 1M H 1Deﬂ§lmnan

Li poprotein choI est er ol el evated | evel s of
bl@ﬁ)%d@ﬁqrtmqumoar@demmlvésn@ dls (a_rDurc;rea%rof serum

| e sllldemama n f th o
e R s Ao PR TN B gty 1imit i
aphirghx in=tgycan des Ea2RnuyydlJo- 140 ey AN -1y human blood)
(>150ng/ dl) el evat ed chol esterol (>200ng/dl) .

“@yﬂ%’iﬁddé'rﬁpédi §AFoFEISF Sconsi dered as one of the main
ri slofAGtAdAh GadiRNas Gl Al Masa! ycaerrldieﬁﬁaas ehd Mea

and at herogenesis . Cardi ovascul ar” di sorders are anong
dvisHe dightiing (batpsed ipi ddinsiai - .memwwem digyvolves
rym.cha ter ar ti cul .esteral
a as':%hoecfia g; Ii Veﬁ oo sdao e f%ﬁ?@pﬁ?l ieithal YRR -
whiiilek ﬁmmmsﬂdplaéhﬁhoqemﬁﬂlﬂmw dhwearigless
i ncreased snmal | LDL, anddecreased HDL | evels all
CORpHEAT 18 @@%@éfﬁ@ﬁ&éﬁﬂvcﬁm@}%@ma@ There is a

hy%@r‘%@:%l‘e@ﬁ%&%q A9 806 11QN Helvesn B agnl He and, the 4

risk of CVD. A positive association exists between LDL
dreivolies theodl d@w@lrtvslll@bp@m&?hl@mt)héem@ks ofThus,

dy%%r%' %.re\(nl%rt &%y %I S%a%re“ I NHSASE "‘:,'Eaen . er Cﬁ\éa%‘ollsm

S I NncCrease I eve

thear reeghlitr HBDL ans opemﬁduce: 1&@ﬂld’j:Sta @@rfq_raﬁrahcqf tefry
di sease., Triglycerides also seemtq pI ay an | nport ant

LipgpEqats iedp. %Mséﬁpllé\%]laoflsf il ¢ trisiad Py any
on®! BING Sk £f 88k0kc110owing: elevated plasma triglycerides,

elevated total plasma cholesterol, low High Densgity
Lipoprotein cholesterol (HDL-c), elevated levels of Low
Density Lipoprotein cholesterol (LDL-c¢). For example,
dyslipidemia may be one or more of the following conditions:
low HDL-c¢ (<35 or 40mg/dl), high triglycerides (»>200mg/dl),
high LDL-c¢ (>150mg/dl), elevated cholesterol (>200mg/dl).

Dyslipidemia is widely considered as one of the main
risk factor for cardiovascular vascular diseases (CVD) and
atherogenegig. Cardiovascular disorders are among the
leading causes of disability and death worldwide. High serum
cholesterol, particularly cholesterol associated with LDL
and VLDL, is one of the principal risk factors for

atherogenesis. High triglycerides, increased small LDL, and
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for ischaem c heart disease in elderly nen

i ndependently of other major risk factors including
woiDlovasmsBest erol . Peopl e with combi ned hyper | P@IT/dBnG08/000603

which is characterized by el evated serum | evel s of

bot h chol esterol and triglycerides, run a higher risk

of heart disease than those with only a high LDL
destrsleestde FBIL |lemsls Bdr eébpear Itowdrd rdgidsmemdeanidlys i s

ired gqeal . Disea tQ | i_f

S et DTS Moa s B o4 I MR n hAse
pldisaBettEs, meld idhes riekpedi aiviDy. @i adeeties weeldsstods atyipm 1

and 2 , nore especially (non- autoi, ne) non-insulin
exdEhen st dita 1e§hﬁ>é|e|8it%6§q( ﬁi‘ﬁt)ml% Ct,f)alqvé)d Type 2 the
rildaket %&onaggfga!nlgaerglahs@a%%a%dz%a%\&dm X®f and VLDL

nmet abol i ¢ sy . abetes nellitus defines a
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qpgausat [ v%ee}‘ ctors and is ct%%rrl%(;:t erai zteed by .isrg%asier ed

E‘I dEo&& ShEANIIS SH 108 Tal Ry RS dciPHtEd Y T 5554 r ed
TrEQlRict ik falsomeicaholios pil aThias resritsritn rellevatredvp.

fasting _and post prandi al serugggluqose that leads to

HigonpIENEdt I00ns A0 W6t EIHALYESTedeF ot it FEPeh HobT feCtor

oo idi-aheles MRIddtt Ue 358 cknowd] deb)1+f ¥Re L icfRelRhtly of
mellitus, (2) type 2 diabetes nellitus, (3) the
otderaladdmyesitsdt ifomdlordi dbetfleddimg [HAlusshodisstiededgi Reople

. i s recognized far .the.first .ti.ne durin regn
Wi Zhy QP 15 T PRI O e ey TSAsEd o B
elgenetdsc sdefrctisvelle ofebt:hdicileateas gl idnds triglycerides,
includes, but is not limted to, nmetabolic

rughRorEIe &5 HuSH &§3icfdasEr DICHE Jhnsssaitdy anly &
Iﬂgﬁp§tﬁydﬁ8¥¥§§$§ﬁ4@%@QQLO@Hg%eﬂﬂﬁﬁ'@%%éyﬁﬁf§ﬁmh levels

ol erance, increased insulin resistance,
ishppdelsiipiederdical -.dysl i pi denmi a, increase in cholestero

(hyperchaol est eri nem a, . hypertri gl ycerinem , . 4

Y DR o STy e RSP b P oAl BhaRs s 2o

imbBpaieded rghilges e dtalogr amed uakd dirgiad detd reaStiings,
gl ucose are the two synptons referred to as ,
esﬁﬁ@¢@ﬂ&@é@@§hﬁ§ﬁﬁf%%:1?Hﬁstype 1 and 2, more especially

(non- autoimmune) non-insulin dependent diabetes mellitus
(NIDDM; so called Type 2 Diabetes). Another such disease is
gyndrome X or metabolic syndrome.

Diabetes mellitus defines a complex of metabolic
diseases derived from multiple causative factors and is
characterized by impaired glucose metabolism, usually
associated with impaired protein and fat metabolism. This
results in elevated fasting and postprandial serum glucose
that leads to complications if left untreated. Four
different forms of diabetes mellitus are known, (1) type 1
diabetes mellitus, (2) type 2 diabetes mellitus, (3) the so-
called gestational diabetes mellitus, which begins or is
recognized for the first time during pregnancy, and (4) some

other forms which are mainly based on genetic defects.
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stage is associated wth the so-called insulin
resi stance, one of a group of netabolic diseases
w@ a00basrs8eyndrome X " or "metabolic syndrone", PCT/AU2009/000603
particularly associated with a high fat to nuscle
rati o. Since type 2 diabetes nellitus is often
associ ated with other sygftoms fromsyndrone X , such

as hifpereeryl (ebrpaers anokl Hyss | plaehides andut hes uset

1%@@@?&?% shoyl d %ﬁ@{rhglwz)%@vguageaé ai?éPegyéglﬁlood

rati1o of a subject the nethods of the presen

gluvese | beval e abselugedstodpatedepatrleatl opivs primpaired
revent.i of syndrone X . The ti/vo maj or forns of

THI G ST 11T e ehecd B! Bh e $9pEE 3G abet es

hyd 1 ipisde®f a Whaed 1 yP@eri 4] abedesa gel 1h tdiso]l Sstdeol
nmost prevailing form Type 1 and type 2 di abetes

(hiperdhpl eftecmsnyel at dayme i Hybere ieam a), /
| ang yperlipidenia. The . .
{HESLEN) SR TR UEL ) PR Gy

e 1nsuli

Ingefici@nchudosd yipel dramnck 240t abgtaesrak| fa4tsnd egdscdoe are
a decrease in glucose utilization by, the liver,. nuscle .

t%%gt“f%esw Fud 1T e (o e PR die bt tictse This

styelis dneantddd ofh dypeidl scamm é$ AsSOCi @t Bk Widdhce,
the dysfunction and failure_ of various organs such as
onthefeyegraigaral s todeplies shil scasq el hern@eotdus" or
nlgadi g & ol £d and p ' t 0 ,an
r[|{ncr ec’ggl eéd Sf}fLrg%C%gérs ‘mcr ovla%lglur%i}alr% %}%p%%%%%s‘gh ar® ik
fati Smasesyclienctatdiag Sepds dpgtdyy, dieabsepst hyellitus is often
retingpathy, .ulceration of the |legs and feet, fatt
TR b dbdt T e T OVRGE e of ek 2o
hygtd- toerEBf QuasTah i S SBASES ((ddnieke)and hens g2l ded
di abetic conplications. Recent evidence showed that ‘
angigleeTyly el € otedt LY sieprayorthadiay to myecle ratio of

o ¢ . ¥ . ey fvpe
s %;/L%§%2Hedﬁgbegt%% mellit us.ﬂéﬁgree oree,rEL op%%‘:r%ac%/rpgﬁéy%ga{r%dsco
usedntlr dorbyeldy ugse admmdriterap etdverreighmens dynditome X.

f_ di abetes

OGS Sepronch Tor, LIP LLSAUTEN. G eLeS e cype 1
arii ahglees nmlddduss Wich tisdlaldsy Jpegimsyid i cdy diihaad
mé?igﬁif(ﬁgtﬂggnmst prevailing form. Type 1 and ﬁype 2
diabetes mellitus are associated with hyperglycemia,
hypercholesterolemia and hyperlipidemia. The insensitivity
to insulin and absolute insulin deficiency in type 1 and 2
diabetes mellitus leads to a decrease in glucose utilization
by the liver, muscle and the adipose tissue and to increased
blood glucose levels. Uncontrolled hyperglycemia is
associated with the dysfunction and failure of wvarious
organs such as the eyes, heart, blood vessels, kidney and
nerves thus leading to increased and premature mortality due
to an increased risk for microvascular and macrovascular

diseases, including nephropathy, neuropathy, retinopathy,

ulceration of the legs and feet, fatty liver disease,
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is characterized by an auto-inmune destruction of the
insulin- producing /3-cells leading to a conplete
waledovasmecy of insulin secretion. Type 2 di abeR@FAU2009/000603
mellitus is the formof diabetes nellitus which occurs
predom nantly in adults in whom adequat e production of
insulin is available in the early stage of the
hﬂ@%@@%@%lowetC@r@e©@@$6@kast@1$ﬂa$ﬁsulamdseasebrvvay¢ular

sulin di d.utiliz 0
PR ety oo PR RE bt Pl ee®Plgerions.
chargesehn el‘aicﬂ@nlSetd;}Scsweﬁ elssoct dled sl ybetypecdntrol is a
di abetes nel|i t exi st even before clinical synptons

Mt ded Setedt™ 4D RERYeRpH ek e | Shefe trBatheRtiens in
béfﬁLﬂyﬁbrfséﬁéa@ﬁﬁe'@dﬁfgge@éstﬁéﬁq@ﬁé§ gTthéPér% %ptlmal

ni trogen i nbal ance) and adi pose tissue di sorders
9bﬂc@@nw)cor@ml g edrios @ngtlm@ea{pmutm acewivems el wi &h
he |nvent|on |$r}(lzl de for tre msnt %‘m steo or os
os

GRS RE ETher TS S AopaTear meTLitus,

WONEType gl L&Mﬁé@%@DM@dl@Sﬂ@@pﬂﬁmléf diabetes
oSt eopenia; osteoarthritis; osteoporosis-related

mel L s ighdialkatPeoths ohtigni @i e t o Rideerty and
id i SsUeciarihed wees, f ot AnghRgani e dngudest f&f‘t@i@é‘t

of | ow bone mass ‘due to chronic glucocorticoid
inseriapy, lecbmfllﬂ e8-gomblbal léading e o andraygehete deficiency
oS URPY € SSI on VI tam n D deficiency,
SECONC ary per par ar%hyr oi dism nutritional
def imjiend mam@n@émjlal@ewq&ae fldyen | SW e 4198 & &
ot her aspects al so contenpl ates treating healthy
T di SHHEHECR Ptz rREPdoTeiEaRel Y nlrmx%‘?%} - sreigy  whom

addF BN BrdHNatiQn OF Qvsrald 1@y§'&&%eabﬂ]gi§g&% neé:r_sly

al so proposed to pronote nmuscle recovery frominjury
stge r@urteha)rdmmﬁ oryever ubef ¢dir curgle tts aimi gsahtn

SISO | LARELEEPR 8 OELE 19| LANGe TIE LI o ane
megiatatlersramiugldodaisial @ﬁi;ﬁ{eﬁéleailr@,teé/\d tthe changes in
various tissues associated with type 2 diabetes mellitus
exist even before clinical symptoms are detected.

Also contemplated is the treatment of insulin
resistance induced by trauma (e.g. burns or nitrogen
imbalance) and adipose tissue disorders (e.g. obesity).

Other uses for angiogenin in accordance with the
invention include for treatment of osteoporosis, especially
in the elderly and/or postmenopausal women; glucocorticoid-
induced osteoporosis; osteopenia; osteoarthritis;
osteoporosis-related fractures; and traumatic or chronic
injury to muscle tissue. Further uses for angiogenin
include treatment of low bone mass due to chronic
glucocorticoid therapy, premature gonadal failure, androgen

suppression, vitamin D deficiency, secondary
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angi ogenin relative to the amount of nuscle nmass

present before the treatnent . The term"increase in
wore®el1a788d r engt h" refers to the presence of a PUEAU2009/000603

with greater force generating capacity after treatnent

wi th angiogenin relative to that present before the

treatnment. . The term"increase in nuscle function”
hypeeparaighy el presentet bit honel cdofipigredeer aRdidpyrexia
ng£vgﬁgption after treatment with angi ogenin relative

to that present before the treatnment. The term

"i ncTeasventexet ciseotivderancedts edbts ¢ontdepbdiesty

to exercis ith | ess. rest between exercjse after,
CY PR e Y alrfgﬁﬁo\gﬂe##% etAtFHEE P hERCTRATR D Muscle
mBeE Or & tdeglH eatRiti on AFUSEL 15 Shd SgMe. Of addogenin is

body that primarily functions as a source of power.
alpererepesetrice REQREt ofMpeekt esedovete Boely:irjyry or
t e - Stri cl e responsi bl e r
SERTT PR R, D RS Sl ieetore
td olremadd e noveneinds tmietemance of posture and
b ). cardiac muscle - the heart nuscle; and

br eat_hi :
0 ) O S SA L IR G BRST S TR vl TS of

pddSideoand paukler Theoumt odsnafctde # et i ON RS with
particularly applicable to skeletal nuscle but may

angRIYie Rladciven icardiacremihoros modl enustd e . present
b&gfg gf;rgee.ttr%asé& Inq:t al muscle as used herein al so

inclu i nteractions between bone, nuscle and tendons
and Thecluedes "nusdeadd birre sl § GtengdN [ sdfers to the

an iq?eghp hassgggviqu%iy been suggested to have an ,
P ?ﬂ;e é%ﬂ&i__Qﬂﬂﬂﬁ QﬁF§EQﬁ_ © R e firpacity
afatdt Wrtah e taliildd i dyamide-dnareased blpad flovent

to a nmuscle, this effect was restricted to oxidative
bafirged dhq thysatimeayyd type Ila) . The follistatin

redisled ol s0in, Al A0S P95 oSS PSSR, U e
presany afenesicy easviet dereathbWwariety of function after
treatment with angiogenin relative to that present before
the treatment.

The term "increase in exercise tolerance" refers to the
ability to exercise with less rest between exercise after
treatment with angiogenin relative to that needed before the
treatment.

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
breathing; b) cardiac muscle — the heart muscle; and <)
smooth muscle — the muscle that is in the walls of arteries

and bowel. The methods of the invention are particularly

applicable to skeletal muscle but may have some effect on
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all muscle fibres being affected. The term "decrease
in fat" refers to the presence of a reduced anmount of
wo 21094371860 treatnent with angi ogenin relative PCI/ALIZ009/000603
anmount of fat present before the treatnent. The
present invention is particularly applicable to
visceral fat, fat |located inside the peritoneal cavity
cazddaar emdd omiseorah ougads.. IRE¢&yeab§ot@fﬁé@ﬂetal muscle

ubc neous fat and/ nt r.anuscul ar
asp HESHL 3RS Sl oa R dgRrn L a e d ke bp i, pome
mutlle Bedusehdlonko aatihk etesidekoitsellict € iafe sarmiedbints.
bod& bui | ders, those desirous of weight |oss of
enh Héé@tpﬁ@§P@9@néﬁdhﬁﬁn@ﬁEVW€W@éﬁs eegj geggested to have
an209kagenh 3,01:00! %..6098eEYe0 117 3CALEES AN ogenic
function across specl es, hods of the i tion
acanglagpbmdabbelumann buwen deaimalrsasedavilawds fdomweso a
e.d. nesti ani nal s cani_ne an ,
il TR Lrg Rl HRLS bt AT RC A0 Sy g Tes
(t{Bedl, abAVicRRe RORGI.NeTABRd FONIIAGLatavi dedSPeEE S fects ot
(e.g., chicken, turkey, other gane birds or poultry) ]
anﬁh@ﬁ@ﬁﬁﬂtﬁ@ ﬂﬂ§§éﬁcésoﬁeﬁﬁoépa e Pxgsegtoinvention are

dngQ£EEb%E & Eﬁoggdgéiggghélsgtg% ?hersggf%%t%VQBenced by

ecrease of nyostatin l'ev has -a apeutic
albemeébﬂeTﬁebaaglbgengnaﬁfeamgdogenln agoni st may be

pro as g harnaceutl al , veterinary, or

Dot PacEatrc AFCESRAgS: Lok oy HETEtFosd tRe Presence of a

reﬁhaéﬂaéﬁéhhﬁabfc@aﬁoﬁﬁté@nt&%a@ﬁ@nﬂhWQBhl&n@db@%@ﬂ%
for adm nistration to hunmans. A veterinary conposition
relgtdie tRathirsagginhbPé for rariserst Pefrsk tocakinpatgient.

Thgﬁgﬁéékhx §H9gn%9gﬂo§bth89§1Whhar§?n%?b?ﬁggﬁlf'%% v1scera1

I ogeni n or angi ogeni h agoni st 0 e very leas
faal | feonmponents ahst.e th&ppskﬁkonewﬂlbab&tyeamﬁldﬂqund

BRI Bor S 2R 1y e s, B A8 LUt L0 e o
inPphingBalhyrotrher therapeutic agents. Each carrier,

dll%ﬁgtproposed uses of angiogenin on healthy individuals
will be useful to athletes, both elite and amateur, body
builders, those desirous of weight loss of enhanced physigue
and manual workers.

Since angiogenin is highly conserved in sequence and
function across species, the methods of the invention are
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.
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adj uvant and/or excipient may be pharmaceutically

"acceptable" . By "pharmaceutically acceptable
W@ 2000/187880 i S meant a material which is not bi oP@OAT210PH00603
or otherw se undesirable, i.e., the material may be

adm nistered to an individual along with the sel ected
active agent w thout causing any undesirable
bi ol calgiefderis or angiergatim@doenbsdenat dre queovided as
nner._ with a of the, other cq nent s .of the s
2 PR LY RSt Y 19 e el ebhragRgpt tion
oS48 laarddsg a "pharmaceutical ly acceptable" salt or
ester of a novel compound as provjided herein is a salt

or EsETRNI X TSC Hot CHIRATH 1A 195 Andr et ks suitable
£ HNARR AN o %#Sﬁg NS, & ROALFRCEH | Clhosition is

carrier™ 1s a pharmaceutically acceptabl e sol vent,

orsusperidiing sagerrblbs fehiasinel ficrt kel 1 e r i gt dren lagent
to. t subject. The carrier may be liquid or_solid and .
oAl a0 PR o SHT L ) Gt o G i S Ay genin
ot _iffierFachgRiTdieromust die pharacekt Call Ycomponents of
"acceptable" in the sense of being not biologically or
Ehey fremposel Wiiesi v bl e ivarifdipdl@rrier may be
admgi St gy é&f‘or?%%eecé _f}} 0&% wdihIhe geenie W ihguty
causing any or a substantial adverse reacti on. The
eleorpadi taspeaey ey acmpniisteereete aral thyre t opichdtsy , arot
arenterally in formul ati.ons caontai ni conventional.
o oG G RRIRA T 4 FECetabl e {HrLor) diluent,
adBdivirantshd Al st 8% makhed esHapadenieiad1as used
herei n includes intravenous, intraarterial,
“HasEerhFeri9’oneal , i ntranuscul ar, subcut aneous,

sub tg?gg&f}ﬁ’féeuﬂ'ﬂa(wvaiéé’e or{a{ r@d@édfr?%eﬁ'ndis_meant a

subc us 1 njection,” aero or a istration to
matengs lowlniagal i cawtt yoiorl cadmalilst rat | orhdmywisd usidesirable,

s Ry e SEEPL COIELLS DR T SOTROSLA BB
alSHSP N0 e | ZRIBES] ddOGheSgdoWd@I Shout causing any
undesirable biological effects or interacting in a
deleterious manner with any of the other components of the
pharmaceutical composition in which it is contained.
Similarly, a "pharmaceutically acceptable" salt or ester of
a novel compound as provided herein is a salt or ester which
is not biologically or otherwise undesirable.

As used herein, a "pharmaceutical carrier" is a
pharmaceutically acceptable solvent, suspending agent or
vehicle for delivering the agent to the subject. The
carrier may be liquid or solid and is selected with the
planned manner of administration in mind. Each carrier must
be pharmaceutically “acceptable” in the sense of being not
biologically or otherwise undesirable i.e. the carrier may
be administered to a subject along with the agent without

causing any or a substantial adverse reaction.
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granul es, emul sions, capsules, syrups or
conposition for oral use nay contain one or nore
w@®nt37ssel ected fromthe group of sweeteni ng BOEAUS009/000603
flavouring agents, colouring agents and preserving
agents in order to produce pharnmaceutically el egant
Sui t abl e sweet eners
i nclChee cotppres & iohaveysde glhudoseteaspaprraddyor topically,

and pal at abl e preparati ons.

saccha

elixirs. The

ui t.abl_e di sint.egrating_a S inclu
xS BRFERC RBERYI GBI FOFOLL = por u ERY LRI AR G5 =k R
togd® phertgpetieicallgiynaecepitd e agelieddi,t aldj@vants, and

flavouring agents include p

eppernm nt oi

oi | of

veliiftefgr een, cherry, orange or raspberry fl avouri ng.
Su' £3hl ﬁe%e}_%srf\éﬁtt'e‘f%& achude %%%HH‘ bepa Rl

tamn E , al phatocopherol

, ascorbic a

cid, nethyl

1npaaabanpspr@pyrapatamealorl@@dﬁ@ﬁrbtgnﬁpﬁhtentaﬂmuﬂﬂuéar,
WlStg%%?ggit te rl éﬁ%f%al and

i cant s |nc£ude na nesi

subakaReahE . SEbER TR R

al'c

SuitAD!

sudelaynagest sniaekdae, glhyeemyl mmoaﬂmahatgemlgwm@r Yhings
di stearate. The tabl ets may contain the agent in
Oraaﬁi‘sﬁﬂuFJéV\J\FVhOﬁoﬁdmtl@%lsér&ﬁépﬁaé’é(utlpé&fsll?naéb’eptfé’él e

ie C e suitable for the nmanufacture of
- SHEhS Rt by

ef's e exc

pients may be, for ex

anple, (1)

ineﬁhdlbompbs;tsouhmay @@I@Huﬁmdatbaﬁdt@raﬂé@tﬁgetablets,
ate_or sodlunrphos e, (2

cal ci um pho
ST R0E SFnPoR ARl FE RanTe PeRe e oFR
grahgilBkG aeulsibak,bicagisng cagertsupsuoh ad isdiarch, The

gelatin or acacia; and (4)

| ubricating a

ranul I.Ng
C%a%éh Eor et E

gents, such as

CORRERbSIam §PEaPEPe, USCeAFC CREIE@ 18 ONEl O TIRESe agents
se?%gggﬁay % bgeu g%%%,e%fo%w%%%%%g y%@%ﬂ@ste@m@ﬁﬁﬁ¥ing

I sinte

ration and absorpfion in th

aggasSrobnﬂestunglagea¢B am@.mheﬁebylpgoageatﬁ slus togddeed to

ti d.
AL sRehe L o0ges Berhe

Forss apasg

. d
Fkﬂ1;gg%ﬁ§%é%ﬁons

sudicsbear atiechByicke emplleyed.sudireparallbef®skqr glucose,

parenteral adm nistration

ncl ude

aspartame or saccharin. Suitable disintegrating agents

include corn starch, methylcellulose, polyvinylpyrrolidone,

xanthan gum, bentonite, alginic acid or agar. Suitable

flavouring agents include peppermint oil,

oil of

wintergreen, cherry, orange or raspberry flavouring.

Suitable preservatives include sodium benzoate, vitamin E,

alphatocopherol, ascorbic acid, methyl paraben, propyl

paraben or sodium bisulphite.

magnesium stearate, stearic acid,

Suitable lubricants include

gsodium oleate, sodium

chloride or talc. Suitable time delay agents include

glyceryl monostearate or glyceryl distearate. The tablets

may contain the agent in admixture with non-toxic

pharmaceutically acceptable excipients which are suitable

for the manufacture of tablets.

These excipients may be,

for example,
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steril e agueous or non-aqueous sol utions, suspensions,
and enul si ons. Exanpl es of non-aqueous sol vents are
w@e@psasmsee gl ycol, polyethylene glycol, veget abt’EATG2003/000603
such as olive oil, and injectable organic esters such
as ethyl ol eate. Aqueous carriers include water,
al cohol i c/ aqueous sol utions, enulsions or suspensions,
dillpehtdi ngusal ese capgibif feregnmsdi alaPapenrt ecallcium
vehicles include sodi Lori sol ut i . _Ringer's
onERP P Sao raartr oue SRR G m et SR 8 setarag
diBiRgeyratinyr ayeneys webhckes cortl wderthubd anginic acid;
nutrient replenishers, electrolyte replenishers (such
(33s P RPSBIHETER SN RPAHePSs SiekCPosEplakil PReafRgda: and

(4T epeLYabiYes apdnethesufdili ¥8§HEBY uAl 38cBeaREES@Rearic
such as, for exanple, anti -mcrobials ,

acadt brokkdant sThekel drbhgtageatys pegrowphtedcbor soangd by

' d,.th Lke...Th iti .
<r R, SR GCREF Sttt 08 BSaUINGS SaPBU g Subbr BRBEAT, 17

Lhaddhkikebahr 8t igahaneadtt basapaeteeyf protidas a Ehetained
har maceuti cal conpositions may also be included in a
acgdREaPHEE, 2pabRISEr PEFdpEnseF OFo§EPRE-ew fhtime delay
LRs4 by CL,eRS 4E0h 13/l Bh StEAbERRa G Be bt BeLaReYhi cal |y
maﬁgggéﬁ %gentg, éugﬁ ag grow h fggiors feg ge,%g%Ps,
diFGEaPatEGRayYl BF) empybykidnes (e. g.,interleukins and
CDF antibiotics, and _any_other, therapeutic
benBFPERAr T BRot Re cBRArC SR B ng (rERran ay Toe ude
steptienablyobe brCchudedquaoae adlumishereduspensions, and
si mul t aneously or se%uentially wi th the angi ogenin or
emyh§i6gEni nEEGERILEE CTARGROGERFPRUST SPLYCRESnPLEs Prgpylene
b f g1 138 , 1 BebRe abemMuah oV elet Bar %1
gl?%%%és???gﬁgﬁ9&%g€hgngy gé ngpgﬁeg, forsexanple, bylve
oifgt bodsinhettabéecomgenticorakters shehaps. eEydplodsadte .
veteri.nary.co g;iti ns ing%

n h dapted. . .
Aq%%%PS(S?rE%SFSa&ﬁF PSPy SRESH gXtégglac %eu%oa%F%olutlons,

nal appiicati on
embOBiexanplke sdeeeaResnce. dncagdends sal inen aaduealffered

neSQhall 9o or suspensions) L ablels o b0 U9eS iae
solution, Ringer's dextrose, dextrose and sodium chloride,
lactated Ringer's intravenous vehicles include fluid and
nutrient replenishers, electrolyte replenishers (such as
those based on Ringer's dextrose), and the like.
Preservatives and other additives may also be present such
as, for example, anti-microbials, anti-oxidants, chelating
agents, growth factors and inert gases and the like.

The compositions may also contain other active
compounds providing supplemental, additional, or enhanced
therapeutic functions. The pharmaceutical compositions may
also be included in a container, pack, or dispenser together
with instructions for administration.

Other therapeutically useful agents, such as growth

factors (e. g., BMPs, TGF-P, FGF, IGF), cytokines (e. g.,
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pellets for adm xture wth feed stuffs; pastes for
application to the tongue, particularly adapted for
w@e@vasmsson t hrough the rumen if to be adm ni SPET/aU20109/000603
rum nants ; (b) parenteral adm nistration for exanple
by subcut aneous, intranuscular or intravenous
injection, e.g. as a sterile solution or suspension;
indre r(Qwheni rep prrap rdiatss), kyntifticanerayarynd rgractdtdremher e
a suspension or_soluti.on i.s introduced j.n the udder
ERER R b AR o PG EAR a5 A8 GO igh IS treated
ma§f @B HIMIEHe SRRV aRPldreddnd ke S, g1l deheously

intravagi nally, e.g. as a pessary, creamor foam It
oY $eEBE i@y athidhitdige fig T dMmArare dipgenin agonist.

co '.t';&_qis_-' & it o 1 £a

adﬁ'@:r%léalsltd at1 én%arﬁ?f%%i or rJr"ltsttyS gr;gyg%slasgje% sraegsee#lutrﬁ% tox
usfeorim aheausednherfeivie treefiees vt @oplpysiitaldnys divdcredt enay be

units suited as unitary dos s for the subject to be |
PTEPETASH; TR S oAl iIg 8 (e oGRSttt 12
thef aeti vencameund cahew led e RrodusRdNe ides retklude

therapeutic effect in association with the required
thewsr meeansdc floxcarrier. The specification for the

dosagg unih LonTs, af,Lhe dnvention Ar e dhalated by cor

anddirectly c‘laepen ent on the unique ch&racteristi'cs of
extbimg lac tdnes abeip oend . ardiucle spart ineul-agudeersapeiititd ons or

ef fect, to be achieved, gng the limtations inherent in
SUSRETSCTSY "051‘?% i °§ SRCHS&T 'a@NE *SomFTIIE Yhe
pelineatdmeyr QfariRkdhedyals rERRPQIIARNS MY HdY

angi ogenin or an agoni st thereof are to be
apgdmcsitsitcay & ithet honapeut Pealtiyudiidmt iadardesurfics. A s

rein, "effectl t of B ini,s a

R O
rumjestats;n to achi eve a desired biol ogi cal outconme. The

desi&sd bi ol ogi cal out.cq may be any therapeutic
bendfit BTG Ry AT ROAEASE TR (eSS, o
subleitedeRud) MEGa@uscular or intravenous injection, e.g.
as a sterile sgolution or suspension; or (when appropriate)
by intramammary injection where a suspension or solution is
introduced in the udder via the teat;

(c) topical applicationg, e.g. as a cream, ointment or
spray applied to the skin; or

(d) intravaginally, e.g. as a pessary, cream or foam.

It is especially advantageous to formulate the
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 active compound calculated to
produce the desired therapeutic effect in association with
the required pharmaceutical carrier. The specification for

the dosage unit forms of the invention are dictated by and
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strength, inproved netabolism decreased adiposity, or

i nproved gl ucose honeostasis . Such inprovenents may
wheoonasrssr ed by a variety of nethods incl udi ngPeTias2009/000603

that nmeasure | ean and fat body mass (such as duel ray

scanni ng anal ysis) , nuscle strength, serumli pids,

serum | eptin, serum glucose, glycated henogl obin,
digbutbyedeQbedanmeonam@einpiquen@harhntem@Ssecan@éryhe

Ilcatlo of di_abet es era a therap
oL PP B PP OO Ru RO o By S ERSEne PBPELTo Bpdoct to be
acﬁ@aééaloandaﬁ@esa&mlaatm@hb ashthensever iy of-tt be
nmedi cal condition in the subject. The dosage may be

CORBPERATREd SHFHa A P RFSIYPaROBRAVRE] tSFedlea ﬁé@@?é%ir N2
1ng9v§Hh51 bserved effects of the treatnent. Appropriate
osages or adm ni stering angiogenin or its agonists

nayCDap991tnom55cm@pmdsiﬁg agg 1bgemihs ony ano a8yt
from.30 ny . Qr from 40 to

ShEbRBEeRFFoRE. DhnBLAIHAF SlelBd PR OREVHOLEL LS effective

ambheEvVahgs suel asrenee dai hyrreneeveeakbymtandroreeiogenin
nmont hl y. Dosage schedul es can be adj ust ed dependln% on

ist hedRapeel WP CHf 1anguéGERTANEr TPt Sedyehi She ectindty

mySEYEL L LY £ 8f a*cme%t | eatesﬁrgenﬂabueglgaﬁ%g't%met héne
conpositions are adm nistered as a~bol us dose

depiixedi béoflbgickaicouatong meyebs ahyan@eag@ﬁmmlhobemhéit

test |len th of tinme aft t he dose. .Conti
inP L RdiRdnaRay (G760 Fe LisBUSS PeP Ehe BOI dECd6E5S i fyscle

st 2bAgtRONt pPRbLaked neRabot hemetBedsakbll bS8 pdsity, or
neutraceutical conposition to provide the angiogenin.

impragadr 4éegeseahorerpgsspiPon SHER a@@rpwemﬁ@tﬁeﬂﬁdd§eis
me85g¥éﬁeﬂ ihg, %fgg?%%t@%EﬁBth?hélgalﬂge@h% %at

ers t9 an e uct 1solate puri from
mefoode laahhbsdciae bbdylaaﬁslKspchdastﬁuwﬁlchylgcanning
denonstrated to %ve a B?ys ol ogi cal. .benefit or

anﬁi%ﬁ?ﬁ ' pPBEELE SHTEPIELY eRGEP on 1B 98 SETHE c}rep%m'
seebhogl Gedsease vohted) HeoweBin, glucose tolerance, and

improvement in the secondary complications of diabetes.
Generally, a therapeutical 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 an physician and adjusted, as
necessary, to suit observed effects of the treatment.
Appropriate dosages for administering angiogenin or its
agonists may range from 5 mg to 100 mg, from 15 mg to 85 mg,
from 30 mg to 70 mg, or from 40 mg to 60 mg. The
compositions can be administered in one dose, or at
intervals such as once daily, once weekly, and once monthly.
Dosage schedules can be adjusted depending on the half
life of angiogenin or its agonist, or the severity of the

patient's condition.
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orally adm nistered. The nutraceutical may thus be

presented in the formof a dietary preparation or
waeopphizisent, either al one or adnmi xed with edi bPEr/AT2099/000603

or drinks . The nutraceutical conposition may be in

the formof a soluble powder, a liquid or a

ready-to-drink formulation. Alternatively, the

nut cehevaalyecothesbmpnsiyohe anesabindnfisteras as a bolus

food, for exa n the formof_ar to-eat bar or
doPeakPalrLEt & |th9aFﬁaa§5ﬁFavau}§vei s angilogenin for

thé“@%&gﬂéé§ 18Agcat Ber caddi hkves gAY abse. beopresesls
hé nutraceutical preferably has acceptabl e sensory

1n§n§pentmé3 tbaenbasugedepfabretbaebplusaspscand
pal atabLl Li¥y cofBnIRYLHTLNSE EQUPRERROKL! 2tilSse a

and i AeFal s se rom at [éast one of vitan ns

neftraBeutB2al BBmpoBStiBﬁ tBl proBide, theotingioGenib., E
H and K and cal ci u nesi um . pot SIU |nc and
nePFBﬁCQWEéCﬁﬁtFS@BBFFE&P“ RPosPEi b ﬁ ﬁE? &u&@d as

prb¥igeaventional ; for exanple, the conp03|t|on may be
prepared by blendlng together the protein and other
addWhevégrmlFnu§éécedﬁléﬁﬁrsﬁﬁlEﬁeﬁa?eﬁélpnéﬁéﬁéé R an

edggg dpa”QPA9d£E5929 V'Eaggg§fggﬁl @ggg%dUEXDb%hls case

hr's poi nt but "are usua I"at er
framoadmtmkrpﬁbddegra@atbhnislﬁehbanrdEsdr@@ fhavipr educe
powder ed nutrggeutlca osi.tion, protein may

I
PhBélSHﬁE%Ea WwER aalPFOESIngﬁbgﬁeHthFﬁ%68ﬁd8Féd

atEehhcIbg BeVHEr aehiedl drhaKeca: ADESEHEGCOR @Rl U@k, when
| ess than about 5% by wei ght. Water, preferably water

orphilghafimsnbeearsdbj @bﬁe@utéaﬁevéngélows ithus fregented
1nbgpn]%8d Igftg 59 gggkgrgk§ HI &y E E %ment, either
03|¥ 0 5

raceuti cal provi In a'ready
albﬁeceﬁsadﬁlkeduwdthoednbﬂé ﬁaydbeohedt&@ksn order to

reduce the bacterial |oad. If is d S|red %& roduc
a | FH6i BUhteraeed e aFOPBHﬁbgFPPoWaYt he AP S

soh 8nPEehetably QS§@Qh§alb¥ £i kked Lﬁbodﬁﬁbka@d%mulatlon.
containers. Aseptic filling of tge contai ners may be
Altarnaedvg@y,ughﬁgnutrltlonal composition may be in solid
form as a food; for example in the form of a ready-to-eat
bar or breakfast cereal. Various flavours, fibres,
sweeteners, and other additives may also be present.

The nutraceutical preferably has acceptable sensory
properties (such as acceptable smell, taste and
palatability), and may further comprise vitamins and/or
minerals selected from at least one of vitamins A, Bl, B2,
B3, B5, B6, Bll, B1l2, biotin, C, D, E, H and K and calcium,
magnesium, potassium, zinc and iron.

The nutraceutical composition may be produced as is
conventional; for example, the composition may be prepared

by blending together the protein and other additives. If

used, an emulsifier may be included in the blend.
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techni ques comonly available in the art . Suitable

apparatus for carrying out aseptic filling of this
wmaioans7sse commerci al |y avail abl e. Preferably PE&EAU2009/000603

neutraceutical conposition also conprises one or nore

pharmaceutically acceptable carriers, diluents or

exci pients . Neutraceutical conpositions may conprise
Adgliftiemnsls yaly 2ad nge anfamipgied e hagabieneddsospphdte s point
bu%u%&%!%%u%ﬂhln%d%gg Hg%e&]%%Y'V%gkp%%é@ﬂgheaﬁﬁfgaé%ﬁon.

gl ucose, mannose, sucrose or dextrans; manni ;

protre As; ipoldgpeptddes @roaiticeo sagictelesedh nas rglogsitniesal

anti oxi dants; chel ati.ng agents such as EDJA, adjuvants
COFRPSPSer v &Py 8SOTPHE At P&;&?ﬂl&%% M;b@d%ﬁlrﬁf%
coa%wan%s AR Hotbaeky raumriged idds oMl Hbfe a

mnistration to infants. Such an infant fornula nmay
mofiistaingt idanttgnitn offr égisisng hieai ladpcaitt 6% byl welgiht . Water,
remat uyre or low birth _ weight babi.es. |t I e
DT RELYa PR o P FinCE o Poem PITHETrSS o SogorBe’
osa@idt,| vwerf theh be. mikedang egemormused iigmithenimetuireds
of the invention may be from any .source. ISD rrapy be, ,
nat difalthes PREFECPUTdFPdc GRBIRREHRE 1R dfi gioh Pe provided in a
reBRGOMY RRRLLARINQGRAKN FeAM, b8 thaReAd RN Hehe aNgiPgaRidy to
sequence from any ‘speci es, including humans, cows,
regheep theolseteatial Reednbilfantt Hmaiesdngidodeninrddice a
.avail able fromR & D Systens. _Angi,ogenin.is kn taQ
15 B N T PoRERE gk ot o< As
pr@eR 1R ldsephaviane yplfddmedanch e use t atdkbidoraded rpdags .
sera. The DNA and ereotei n sequences of at Iﬁés# human |
AsgRGilGgdril 1&Pe Cdv &P PaFPE LA EC R MEnC o out using

£ QPG QYR RohoAY Y baklie seamELCiald Yl omoanay e
Corporation (Taiwan) for small scale applications. In '
appae agniso diore R rirye ngn gudgemiaptiis Fridganed offr s asaire 1s

or ml.k lf rom.| iige%tloeck animals as readily avail abl e
CORGGCes o &NGIOGEATH on a commercial scale. The milk

may che fehizdilfed nkr omuary deastiald NG caiowltion also

comprises one or more pharmaceutically acceptable carriers,
diluents or excipients. Neutraceutical compositions may
comprise buffers such as neutral buffered saline, phosphate
buffered saline and the like; carbohydrates such as glucose,
mannose, sucrose or dextrans; mannitol; proteins;
polypeptides or amino acids such as glycine; antioxidants;
chelating agents such as EDTA; adjuvants and preservatives.

The neutraceutical may be an infant formula,
particularly a humanised milk formula for administration to
infants. Such an infant formula may find utility in
treating failﬁre to thrive or premature or low birth weight
babies. It may also be administered to infants or children
to improve cognitive function.

The angiogenin used in the methods of the invention may

be from any source. It may be natural, synthetic or
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e.g. rum nants such as cows, sheep, buffal os, goats,

and deer, non-rum nants including prinmates such as a
whewvan37ssnd nonogastrics such as pigs . In a pPef/apemgd000603

enbodi ment the angi ogenin is extracted fromcow s

m | k. The animal from which angi ogenin is produced nmay

be a transgeinic animal designed to over-express
reaﬁ@b@géntnlpnomuglnllkRe¢h@bnﬁ@@ﬁt@ﬂ§l@Eephé preskAt based

appli cati.on have h Vig
on|§Bpres ACIEA Sété%P ? ggggﬁffaﬁggggﬁgﬁﬁt
huﬁdﬁstOc&%@leh&é@) mbhben éhe.flebombnnahé tdapanof

| actation. Following this, the concentration falls to
an518§§€lpe9éla8ﬁlé6588xﬁﬁﬁWeRy&lDt§Y§ FYFlitre.

Therehﬂggogenaﬁ @gekﬁe%ﬁdtehge EQWsesitMikbK nWhigh human

obt ai ne hin the first 14 days of lactation as a
plsemaceboﬁlaﬁgp@gemam bgwlusemn&kth@owémhoﬁéasﬁathed mouse,

irst_tqg eleventh as, G ven_the.resi
= LR gt R PetBra | 1Contd APtk CFPon FateriPases: Pnas
lebbtmaymahi bhgbegused aréoavaelébﬂethﬁdﬁ&%b@mbin&nthhuman
i nvention. The angi ogenin used in the nethods of the

aNgAQERFT BN 1 ey VB L REOFaCelMEF Cpaiiti L OTPAPPPV Y CaFPoration

(Té§95ﬁ§e%o%”%h%@@”beanésagﬁﬁﬁeatébhﬁ free of at |east
one agent or conpound which it is naturally

ass®oi anedembodimastahbe, aaglpgehanedSppae@amedsfrom
substanti a ast sgne cel Lul mat er.i.

f
PG RE Bl AL PG P GUBEHOP RN B Bel T OF “h-Ldug v table

so&@dé@eotraﬁgwbgéhlhtonSadebmmedc1£nespbﬂase
"substantially free of cellular material" refers to

pr epBEalioks "aePe PRE2ARGF0GERMN Y dEctekdnIsaripal

égq@ﬁmﬁﬂ%nﬁgrgucﬂtageééﬁs60sh@e?g%%GW&QMO%Ur%oa@% and
east 70 to 79% (Ww) pure, at least 80- 89% (W w)

depmuenoatrhmasangs igskmgang, p@nmatebeaythQ%;aghuwan, and
9% or 100% e Reco inant anaqi ni._n
moBPg% ggganguc % M%Fa nﬁy b %% % m%%dg% nt the

use as a sSource
anghggegeni Asaastiraytba prowvi ded’ Bnmﬁh&.foﬁmbobnﬁmaﬂeﬁmom

whgg rggg%ggﬁnéhsigo;;ggugggkmgé %engtﬁﬁgksgéggﬁ%ta%ggél
designed to over-express angiogenin in its milk.

The inventors of the present application have shown
that in bovine milk, angiogenin is present in the highest or
most concentrated amount (up to 12mg/litre) within the first
1 to 14 days of lactation. Following this, the concentration
falls to a base level of approximately 1 to 2 mg/litre.
Therefore it is preferred that cow’s milk which obtained
within the first 14 days of lactation as a source of
angiogenin for use in the methods of the first to eleventh
aspects. Given the residual angiogenin levels in cow’s milk
from later lactation, it may still be used a source for the
methods of the invention.

The angiogenin used in the methods of the invention may

be isolated or purified. Purified or isolated angiogenin is
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food chain for hundreds of years, the angi ogenin used
as a nutraceutical need not be totally pure. However,

WO 00888 t he anount of conposition to be adnmPei/avz1ed00603
it is preferred that the angi ogenin is concentrated
significantly with respect to its concentration in
ml k. Preferably the angiogenin is admnistered in at

subgliontethy i breofohtat éb@asqoamqa neEsei sox opemprwed | with
i mlk and nore efer bI or_50 tines

o B PALFERL TR ST aleh oo e ot 100 Toeced

pidige Dgens Ns@iddt ddkEalhe fosanef @ foesisuppheneal lubar
nutrjtional formulation, a sports nutrition supplenent

mafrelip} PAnTORATRAAE 1 Hs it ki Frw Fhe tFrlhrer vitgsue

sARRIECEALE WAty VAL | ANt Se.0fhOViAG J0gOGeN By e i1y
nature and can be manufactured. Use of such variants

fn@ cmﬁwt@&mllal@d rtoayt¢1h:ea1p'r esErs memieparOneons wiefd the

the art, WI| genin may,

P Hbr i b hEEToat] v Chthabd TH Wik notactgrat b0 co

6 SLquUenere pjmr@,otat aldgati m ides vl pgiwalppreopest i Bsast 8U-
Such conservative am no acid nodifications are based

8 % Wcéql el RitTSe &% M3t (3P of P ThEWR nPaG Y PHRE Hin 273

UbSsdd d t d0 t hei r hydrophobicity,
985ydf%9phluclﬁinmf%(§/ g%é?)ge%l% ze, and the |like. Exenplary

consE ot vea s bstd tedeoins Mﬂpﬂratai@d&vam d@@cmridnenay be

fe%{e oi ng%charact ristics into consi dg{gatlon ar e, lth

t %n?“roqeﬁ”trhea% t"Bhd T et Ute™® " the

faamgid neraehin yeddiesgidal amat e and aspartate; serine

and thr eonj ne; glutam ne and asparagi ne; and vali ne,

‘%J%Jf %@?guq‘h

| eudtishePOGHRE ]%Lﬂcsfr?enaﬂ%éf \Fel?ﬂ paIRgsn in
fdd&?lé}ge?:ﬁn the %@Eeé’@rd@gecaréwr@{é) é’él’gll’l used as a

fragnments of angi ogenin or exanpl e e nucl ei c or
nmarumam@be@p;M(rmtf dre amgnaig'leznlpumy (‘HIW[DEFVSE, ato ‘reduce
thse uenc | east 70%to t79 01 de tical C§h13t nucl Ce 3

51 ac? d" TEliehce "o 1 heé r‘i”\félspfr%“f I, or® aﬁre erre

that the angiogenin is concentrated significantly with
respect to its concentration in milk. Preferably the
angiogenin is administered in at a concentration of at least
10 times its concentration in milk and more preferably 20,
30, 40, or 50 times its concentration in milk.

When provided as a food the angiogenin can take the
form of a food supplement, a nutritional formulation, a
sports nutrition supplement or an infant formula.

Persons skilled in the art will appreciate that
variants of bovine angiogenin exist in nature and can be
manufactured. Use of such variants is contemplated by the
present invention.

One of skill in the art will recognize that angiogenin
may contain any number of conservative changes its amino
aclid sequence without altering its biological properties.

Such conservative amino acid modifications are based on the
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| east 80%to 89% i dentical, or at |least 90%to 95%
identical, or at |least 96%to 100% i dentical. Persons
w@Rkiobhzmsso n t he art woul d really appreciate thBCT/AU2009/000603
nunmer ous sof tware packages to enable themto design or
honol ogues of the angi ogenin nucl eoti de and am no acid
sequences, for exanple the "BLAST" program or other
redgitiybl eipadRaagsy ofl thies agdger §add spycordagin
r.di.nar Ki ' rt A Rl ci ds may
= et bRt car BoREAE  hRdE SRR TR
hysiropat Ut.eivwyt hehbragyerdeky ahBlechiendikie a@cdempiltyyof
angiogenin. It is thys contenplated by the inventors
COFﬁ&Fvéélli"Su?u%ﬁgﬁéj@%lﬁé? il LRRaG oA Wﬁélgmsnafa&ﬁﬂa‘f
fo%%%%@ﬁ%?%hgﬁfaéﬁ%:ﬁ%%&!c% W BOWb AR REeabhe ah@S$elfl known
théir biological utility or activity. Such changes nmay
toi pobadecdebEtilondn itheepritonsd tngArdei gxginine and
ti i f usio fli i.5f S,
e I R Tl Al
globdinf hed anflonsexaspli@chy aghly vadyhat, i deuchyescorjndgat i on
. to a polyner to increase their circulating half-Ilife,
lsﬁ}eEEQVFation or other chenical modification. Such
nodirhied-REahei RSvanhe 18hsa18RViisRdedekones @ den dfhe
met hod of the present invention. Persons skilled in
varhensst Wombleppesci and fhagmehs sandi sgeacaersad ey
exg%quql h%dnESEFQET %ea%ggra%%iﬁtggl %E%e %b%agy\ﬂo
ci rculating ha i 7€, "of "Tor any other purpose usi g
maffetbogsiseabl abheenact he aebst For evampke iidentdyaie to the
desirable to i ntrqoduce nndific%ti nto Lgprove st.or age
nUSHEBFI PFy 2R fEr S S8 TRGLGgEMi fiFs "partFedraty e OF at
1eb88i 8bant ot godegradati-an , sueh srdichiseabingn cepysRot  be
~essential. The invention refers to agonists of
idgngicgéni pr Ah agesitsP6ista dOfFodngnthgrli.s capabl e
of directly or-indirec hayi n ff e
FecprerhaLPRVAIEY B XS doonrwith: Sraidy RPN che
nuaRkgbogenbitageri phekaekst kbovghble them to design or

min

homologues of the angiogenin nucleotide and amino acid
sequences, for example the "BLAST" program or other suitable
packages.

It is understood by one of ordinary skill in the art
that certain amino acids may be substituted for other amino
acids in a protein structure without adversely affecting the
activity of angiogenin. It is thus contemplated by the
inventors that various changes may be made in the amino acid
sequences of angiogenin without appreciable loss of their
biological utility or activity. Such changes may include
deletions, insertions, truncations, substitutions, fusions,
shuffling of motif sequenées, and the like.

In addition the angiogenin may be modified, for example
by glycosylation, by conjugation to a polymer to increase

their circulating half-life, by pegylation or other chemical
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t he angi ogenin receptor and preferably bind the

receptor. Persons skilled in the art will appreciate
whowotiazssiesi gn agoni sts of angi ogeni n. Sui t abl BCT/AU2009/000603

agoni sts i nclude angi ogeni n agoni st anti bodi es and

m metic conpounds. Angiogenin, its agonists and

variants may be used in the manufacture of a
mobedieantoh . f osutkembdifhednpirbedsnef arbeailBvephivosaged for

a preferred enmbodinent of the nethods, and uses of the
usenyBntRenmakgPegehi hPFsPEBRERESLBYBRE PRI y,

par bLedbak! ¥t P Lhe; forReot ran,angi 9gepLRigREl €h8d the
extract frommlk or plasma or in the form of

angeéogrbiinansedngépgeai moRaftedutar Lypraveosabipge
adm ni stered_angi ogenin.i s _prepare om. cqw I

5 30T EED! oREOREr BT o9 f o R RB ey FL RUE Ry o Back ot Bhy

otHescpubpdsenuexagphethodsSuchifiabtei on bas bheen f gurd

to Erovide angi ogenin able to, act systeni%alLy, ,

exgphgyut tsupEt ARt faridelladafi dRtFACEAE gatllifsgepion to

imbEBGE! QRck858PLEaE 91 Bey DT OrbEEd0r bk Wbt BUhin is
enploying carriers or other mechani sns t0 enhance the

paptoavaalkapi resysobanangbodegiradAngbogench addiifiisesied may
%n accordagce with the nethods of the first to

nok| BYeRPRSHEpRtts is anticipated to interact with
endogenotsehol bhstatens(tb ngeanbtpasE angtioegentin.i SAn
usedg or the enriched angi ogenin extract may al so

ageBhEhi hSf 8 FPEPALTA. CRBM AFsEPREPOR BF HAgPE&ENi RTpl us

inBOLLLET At hB {851 ART SEOULE BRCBUSHY L RE §@9H?Eb&abbxibated
any order) Is Shown herein to have a nore than

byaddgt.pgenghf ecPrahdrabéyr dnggbgenivonposiistenact through

conpri sing.angiogenin and follListatin_is.provided
engoPRO4SIRHiR B PREC e RO 5 SEraaY nBHRL GACemal PRS-
pPe@dohBi skt até@ninfthel bi-st atin wohbheangitegabiwnrol Bekign

particularly inportant to co-adm nister (either
agenifEeafbodBeyOgesBque Rt APPY T REPILSESL TROMIER

oIBR8 bl L ALLOSMICKRSTRLBELY OB,

mﬁthnggegenbadnihssaganﬁgns and variants may be used in
the manufacture of a medicament for use in the methods of
the invention.

In a preferred embodiment of the methods and uses of
the invention angiogenin is administered orally,
particularly in the form of an angiogenin enriched extract
from milk or plasma or in the form of recombinant angiogenin

Particularly the orally administered angiogenin is
prepared from cow’s milk or a fraction thereof, for example
using the process described in example 1. Such fraction has
been found to provide angiogenin able to act systemically,
without substantial degradation in the gut. Such fraction
is able to be provided orally without employing carriers or

other mechanisms to enhance the bioavailability of

angiogenin.
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of follistatin with angiogenin is particularly
contenpl ated when treating the elderly. In a
W@ eo0a/dsrissl strati on regi ne, angi ogenin may be PCT/AU2009/000603
adm nistered orally and follistatin adm ni stered
orally or otherw se . Throughout this specification,
unl ess the context requires otherw se, the word
" compyisgénioradminbstansd siwhaasotdanpei ettt the methods

"conpri sing 111 be understood to ly th
fiﬁ%?ué?ﬁﬁto?o ml?%ﬁ%ﬁ%fﬁ%ﬁ%ﬂ?so?slﬁ?ggg%g%Fegr%%pl% eract
wi €h e8RAbS§e Abul Nt STURT St Dt n NOL £t hecenbiushOnandiegynin is
ot her elenent or integer or group of elenents or
us¢@t egrshe eRrheRed ARDLPECREReBXERAET BRY LREEC| AoThein

fof&*@f?%%ﬁpecA%&%ﬁ{ %Qﬁ SENGHL L £H£H5%1§s’fo§ﬂlstat1n

and i ncl'ude plural aspects infess the context
(enﬁmerlylmhbtamesu$ﬁyewMAsequéntmalﬂybena@pﬁrenﬂerb the

erson skil]e n the art that i,l e.the h
m%%@%%%ﬁﬁ@%%%%@@%ﬁ e

ac@éﬁéiﬁ?l?ng d §$@ﬂ§hn@omﬁ@iBﬂﬂénﬁﬂgibgéhiﬂnén@nd
alterations to the enbodi nrents and net hods descri bed

fohbt et at imyipeonavided 1 out vabparei AGCRr ofn Ehe Bebpedsf of
@méﬁyea§h¥smﬁfgef£ Qaﬁ £9§ gatmoghbf fo?iEt&@Ehowlth

e invenfion 1s no furt escrl in detaill
andgebeeehne totthe pw&tnmuh@rbxammpertahe EQaonedmsnlster

rovi ded f es of illus
(e PRt D RO PRIY o auttbeneyh eal LhafRfipgwieh
andi¥Sent Aeihn¥eptioloRHCOERPASSEs anyianduall i¥afbatienatin
ich beconme evident as a result of the teaching

depioieded hksefnllixempie leveppodessepsp vheh age, co-
ad&£§9§£§%t9§PoéfaPofoé@Q@ ﬁnﬁgEheQﬁg ég@ﬁ&hoﬂsfrom
sKim m 1

m dee unn was d wth SP
pafﬁphalasEthgnEbm@SaﬁéE'Wbahthraae)nguthethéderhy

O oy ShE: Ol P S OL TS 0581 Lbht hRay TR M@

administered orally and follistatin administered orally or

otherwise.

Throughout this specification, unless the context
requires otherwise, the word "comprise", or variations such
as "comprises" or "comprising", will be understood to imply
the inclusion of a stated element or integer or group of
elements or integers but not the exclusion of any other
element or integer or group of elements or integers.

It must also be noted that, as used in the subject
specification, the singular forms "a", "an" and "the"
include plural aspects unless the context clearly dictates
otherwise.

It will be apparent to the person skilled in the art
that while the invention has been described in some detail

for the purposes of clarity and understanding, various
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cows mlk was applied at a linear flow rate of 331
cmh (34 litres of skimmed mlk per litre of resin per
whowoi3er 2 hours until the vol une of ski nmredPen/Ak2009/000603
applied was 68 tinmes the vol une of the resin packed
into the colum. The mlk remaining in the colum was
renoved by adding 2.5 colum volunes (CV) of water at
mod ilfiinean ohlsowndatad tefratd bnentl the lertcesi mehtisufefigr methods

per litre of resin per haur)  ,.or 0.2 5 CV/mn, for.10
el FHie PG g it e BREEe LR 5p BFRATASE P8 FOR
scWRe elruted finemrhe L lohmRpd Hh s212EM af arhyf fer

cont ai ni ng sodi umions equivalent to 2.0% (0. 34M

spRadificatigH -6 .5, by flowing the cation buffer
solution at a linear flowrate of 75 cmh (7.5 litres
of cation buffer solution per litre of resin per
houthe anhventArCV/aninaw ffart2@ rmdescitidedd rist dethil by
litres of cation buffer sol uti%n per litre af resin

refES SUSCAPdERS & U HTEN G PR ext I8 ST &s 151 provided
£oeabl@p ol e/Fsahutien-Rebnl bhi§, 0hiesia s iehldneriedo be
as the angi ogeni ndepl eted | act oper oxi dase fraction
1igiinéngdiumg e@s5 dtieres sef spaciida esuf fldyussoltis gavgertion
litr f._resi ver |-appi PP [ ' f e :
erigeiblslerL ity SRR IR B R P IR Aa e 20
reanditogEnitiree tkacidchd actviidedwasridien el uted fromthe
colum with 2 .5 CV of a buffer containing sodiumions
equi valent to 2.5%wv (0.43M Nad, at pH 6.5, by

Exfa!m?\ﬂeng.:t he caiigRufder t3Ql Wrieparait idd id¥ahn fdnogenin-
rate of 75 cmh (7.5 litres of cation buffer solution
engdchieidt faragft ioasifrogeskisumilkor 0.125 CV/nmin, for 20

mn e first O0.5-ljitr 0 [ : f ' -
per AI El-{&r & of T sicr?l\}\ila“é1 S?'isdsscgf%z%d?g’l%#;isﬁﬂ asr% tyg%rr%eﬁlg
Be2ds |(CHE eeadfcheatrie)n dudhf ehasoltiie arvtedr Hdd nelafme of the

resin was col | ected as the an%io eni n-enrich

cofliggy WgR @ondl dditt§ . 59 e Tt %ﬁetgﬁkimmed
codPlUtdion Rals lEidgie Rf dwesl Nigver anpiva-dthe of 331 cm/h (34

application tine of the next buffer)
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.

The angiogenin-depleted lactoperoxidase fraction was .
eluted from the column with 2.5 CV of a buffer containing
sodium ions equivalent to 2.0% (0.34M) 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. The first 0.5
litres of cation buffer solution per litre of resin was

digcarded to drain and the next 2.5 litres of cation buffer
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Finally, the lactoferrin fraction was eluted fromthe

colum with 2 .5 CV of a buffer containing sodi umions
we@owomsisent to 8. 75% w v (1.5M NaC, at pH 6.BCT/AY2009/000603

flowi ng the cation buffer solution at a |linear flow

rate of 75 cmh (7.5 litres of cation buffer solution

per litre of resin per hour), or 0.125 CV/mn, for 20
satiuticthee Astt @ B4 |xtaee131 ovfascaqud@d@@fdf ers ddleutangd ogenin-

f d d
d%%ﬂét gtﬁeéaﬁﬂéiég%gM%) réﬁl tod@ﬁﬁl {g’grﬁiﬂﬁgg of

£ 51N per e
caltesinn bﬂ&&e&O|§oﬁﬁt€L@rﬁ®dﬂ16_ﬂt&@ effe reisr of Kﬁ&tﬂ]@l’ppiﬂ'@ﬁ the
angi ogeni n-enriched fraction that was coll ect was

PRt 1AMt a18d QENRED ™X5RiBa P Ui Stande ftr RS AT T ¥ e
tiﬁgg_salt content. The resultant concentrate was
reeze-dried and stored at roomtenperature for
subﬁé@u@m@iwganiﬁﬁennﬂphﬁﬁﬂﬁn&qﬂﬂdnﬂma$fﬁhﬁniaﬁuﬁmﬁ;from
anal ysed far_.angi o cont PACGE and. .t
CHEr ZOLOGR MBEE Gurid o oo S ES PR e E o el D hops
ech@WaTerec wear WnghﬁilﬂKEqupmnkﬁjndwhmmheMHS by flowing

confirmed to be angi ogenin by MALDI -TOF/ TOF MS
ther eatios kit %omﬁu Elmgr edn$ dkingegd Glevt e ts tOWLﬁ gm/h

(72RPY CE' fe Jehal, 1angl eafHd) fsroqrﬁtcltoQﬁgpe%Ollrlct%% df resin per

pur i by ot her neans could be used in the nethods
hoofr) t,h@n verRti 6./ niine  divov & Oexanpl Ehies fiarsdl 0 to IsHows of

Qw _t ct ual urce of logeni n used in t
CaF&FFbgﬁ “Ex 6?1 %ﬁ% & and §§131W$ A%Fcarded to
draRtenged the l?l%xltl LRE ngtx\é!y It dalt iRy Juef Reansdalereicbn per
t hat the angi ogenin enriched fraction may contain
liggsi oifor@lsiB oBet 9 esthsshemt Shmidd a9 hdvisiy e

£l ft%% (tlth%l‘ﬁ@l;ﬂ?% gple jarmut Hf C%I%Q'&Qg‘dffé’l? solution per

aval lable 1n skimmlk (concentration 2%
11¢m$pa>rfame@1antq“ﬂrt1)apmrig1¢k@<amﬁle$a§h@m tt:cmEt et the next
b %E%i genin enriched fraction (data not shown)

ﬁgre 2 : In Vitro Analysis - Bovine Angiogenin is

act ifMeaQnyhumrae geldts FANgHiogetdriias: Weayidlattdd Brom the

enriched extract prepared
column with 2.5 CV of a buffer containing sodium ions
equivalent to 8.75% w/v (1.5M) 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. 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 lactoferrin fraction.

The angiogenin-enriched fraction that was collected was
ultrafiltrated (NMWCO 5kDa) to concentrate and reduce the
salt content. The resultant concentrate wag freeze-dried and
gstored at room temperature for subsequent use.

The angiogenin-enriched fraction was analysed for

angiogenin content by SDS-PAGE and the fraction was found to

contain 57% (protein basis) of a low molecular weight
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from bovine skimm |k according to the nethod

descri bed above . An angi ogenesi s assay enpl oyi ng
wheovan3isebi | i cal vein endothelial cells (HUVEGS)T/WES009/000603

used to determne if bovine angiogenin is active on

human cells. HUVEC cells were routinely maintained in

Endot helial cell basal (ECB) nedium supplenented with

(békbae dorctielrextr el , wEGRomtroedritd sun e g d9% FBS

b fofor F i ST e 585 1 of Wabri gal - (BD
bi ospée6es )swEsl dd rst wehé %z\.@@ WAL D 3p¥Rrd SEaton et

bott om of each well. HUVEC cells were resuspended in
AP IFRH P BRI aFRIHORS el dvifi biget oY L1 5 xeses

&]?ich Shdlusehe LallS e %&ﬁ@“ofe&ﬂé/ *é\‘?\}éﬁt VL€ THED ahove
e |

ed on to the matrig matri x an ncu ated at 370C
eimpm Jtmmtes:eljﬂurm stasic hew Endoidialala gravtd dact or
VEGF) | Ong/ ace I ogeni nas ositive
AR i e Tt TIPS SR P ' egifgeand is
1o redy iYasoidead ﬂiﬁV@é OpifRiHias observed and

phot ographed at 10X magnification and the results

shoWH i kftFiigurayl be mensidaned térﬁﬁmm%tawg@mn
Angi f o HM
e l?élfrfz{}:tndt{lh%% aé&%ﬂn dﬁ%cﬁ@l. Gll&and LA ef or e

mat ri gel e sare nmanor as hunman
Cdumnmmgwmgﬂmare shahmvm atro dofef it i vtmeomdsmpmnable amournt
| s, le 3 : scl e row h assays
MRS RIS AP A Bl W SR R 2
h&28-thdaiate s ativai s ard Hﬂga C@Eh%hﬁ]ye@fsﬂd%rp“to the
cells/well in Dul becco's nodified Eagle' s nmedi um
ar(ﬂ}l\?e@mébrﬁraﬁwhﬁ;i 1ooagteten Htinadferdi@EBS) . The
cells were cultured overnight at 37C, 5% CO2 - The
next day the serum containing nedia was renpoved and
EJtémplﬁeIZ s washed VitRBSndhesice|+ Sawiree tAragi agenim ells
| OO serumfr €, DVEM suppl emented with test agents

ac(tl‘ﬁ FoEFEH SIS 37C. 5% 02 . To quant itate the
E:;I |PF] @gémlmaél\@idvméd i A featatdisy reageitt prepared
ocne

from bovine skim-milk according to the method described
above.

An angiogenesisg assay employing human umbilical vein
endothelial cells (HUVECS) was used to determine if bovine
angiogenin is active on human cells. HUVEC cells were
routinely maintained in Endothelial cell basal (ECB) medium,
supplemented with bovine brain extract, EGF, hydrocortisone
and 10% FBS (Clonetics). Assays were performed in triplicate
in 48 well tissue culture plates. 150ul of Matrigel (BD
biosciences) was first allowed to polymerise on the bottom
of each well. HUVEC cells were resuspended in ECB with now
1% FBS and bovine angiogenin, at 0.5x10° cells/ml. The cells
(2.5x10* cells/well) were then plated on to the matrigel
matrix and incubated at 37°C for 24 hours. Human vascular

endothelia growth factor (VEGF) 10ng/ml replaced angiogenin
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was added to each to each well and the cells incubated

for a further 3 hours at 37 OC. During this tine
wo@bharssel | s convert the WST-1 reagent to a spCT/AUZ009/000603

formazan dye which was nmeasured in a mcroplate

reader, the absorbance at 450 nmdirectly correl ates

to the cell nunber. Stinmulation of cell growth by the
asagenpsikayeceonpared epdaBpBsiedda a&ABPoRLPIEUIRESHSEd a
nefld; Qggégmggj\onbggcﬁlg%%a gme&kewggnggg b BMEML

onfarnin or caselrn at a opriate protein | oads)

photEgﬁa@h&dlatcebK daghefenatabmoanétuﬂee$e862€$25hown in

,n¥oblasts were seeded into the 6 well plates at 25xI O
FigUlgg Ls in 2nl of media (DVEM 10%BS) and al |l owed to

attagh overAtghthoforhadugevdihtf ahghbbahianihhtees
myot ubes, the culture nedia was renoved and repl aced

VaﬁﬁuhaDNENW&ﬂon@eOt DWEWHgﬁﬁpp@n@ﬁtédgﬂﬂthHZ%hﬁoﬁ§@e manor

aslgﬁ%g%n1 eregﬁ%ﬁer??Agg)gg ﬁk%glo /H%B ﬁ C%ﬁ%@@ o be

ap&@v@/ﬁh,hhuﬁﬁ/ﬂblmﬁere not st ated), tholllstatln
(O lmy/ M) and rhMyostatin (5 Ong/m) were tested. Al
reconbi nant proteins were purchased from RnD Syst ens.

Ex!aﬂ?ﬁ@s30f cel kg yRESO! ﬁ'ﬁ%@lén@eQ&eQEbQ%hkb.%@%.?s( CK)
ivity was neasured after treatnent for 96 hours,

48 Mgapéefgeléﬁpéﬁpﬁéatsmpnvelmwn@lﬁ§©§ﬁaweﬁe wéeded 1nt0

d
o1 §oESE bing PRAG BEcOPARtbYL 6t He Rarcr ibr(YEHL 1»

DulbébbbeblmﬂﬂlfBédeEhglEOG aaahu&ssaMEm>fbeahaumAbgoﬂo/
CK- NAC r eagent (Thernn Cat # R14010% E &
fefptnbeyifeorestdr i(FBShat éRe £2ldsnivese € ﬁ%&?ﬁpp SkEd-ght

attQQBC”]%edcﬂéthﬂﬁ§oﬁgxéyﬁ ﬁ§a§§¥ﬁma@@nﬁéiﬂihgaﬁédla was

quots assay ed in | at es.
remby@dbanéethﬁ 3&@hﬁ1waghﬁﬁennn§§§ur€hef@ﬁlﬂﬁv@ere then

cuJh AT KL B3 e AL 28 hangs o
agenbabsnetn- Iot EaCheé Eactorcs Bet ab,voloxqgl@ffibaBexthe
cellngggw¥%!léu%u%g%t§ ggaglgg%aqferatlon reagent (Roche)
was added to each to each well and the cells incubated for a
further 3 hours at 37°C. During this time viable cells
convert the WST-1 reagent to a soluble formazan dye which
was measured in a microplate reader, the absorbance at 450
nm directly correlates to the cell number. Stimulation of
cell growth by the agents was compared to a positive control
(10% FCS) and negative controls (DMEM + vehicle control;
DMEM containing BSA or casein at appropriate protein loads).
For muscle cell differentiation studies, C2Cl2
myoblasts were seeded into the 6 well plates at 25x10* cells
in 2ml of media (DMEM, 10%FBS) and allowed to attach
overnight. To induce differentiation into myotubes, the

culture media was removed and replaced with DMEM alone or

DMEM supplemented with 2% horse serum. The effects of
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= 0.1 x 1000 / (6.3 x .005 x 1) = 3174.6 CK Activity

(WL) = Dabs mn-1 x 3174.6 For mcroarray anal yses of
w@edob/187188d ur es, total RNA was extracted from cRCT/AD29/000603

cells using the RNeasy mini RNA isolation kit (Q agen)

and quantitated by neasuring absorbance at 260nm w th

t he Nanodrop 1000 spectrophotoneter. Purity was al so
bAA§S6§8adnbY 0QbLai/RiLNg ZﬁﬂmgfﬂBQnmnand/&ﬁOmHé%@Onﬁt

ratios. RNA integrity wasassessed runni n
st@FeébchrhﬁmgéﬁgﬁﬁénsﬁeahéBZ@%r 218M6/w%v gﬂszNﬂ ere not

Na t oA | ml
=3 hhpl LT Eg?kgt?%duéeg%%iﬁ?nlzﬁécﬁﬁﬁ%%higﬁiﬁn SPhe/™
weﬁbne€htpd(rﬁlmhmbeombanantlprothpSSwnse EuTahgeﬁd from
r,0t 0Cco

e OGP BBR by LHECRaRET GE1 bF P P ARl A RPN Rk e Kinase

(cRpphtedyiRyr Geemieadadeguant kti esebemiBus€ocene hoQrST or
Arrays ¥ metrix) before being washed and st ai ned

48u§@H§St @rAﬁﬁyﬁéﬂmﬁ%tasenﬁpbvanasmgP&FﬁBﬁnandWe measured

Cré§EQHQERQEQSQOEQEEQE§X %?@@ngﬁrb NkAé%@Qm'ﬁgseglhge
arrays was done on Affymetri x Chip (r) Scanner

(NBODOaaﬁbbdﬁngetpnthasmayuﬂataumasSexnsaaueulassngBrlefly

£ofoF Filhr 85 ot CEBPPat = BT FRT G nePeohiba FRFT g, 52
TR?E§£M§I§1£H gﬁﬁgeﬁp(Q%tﬁbmgﬁlcéfsghé§li%rwa@eé NO&l of

, using 5 de normal i sation and A
cadhezs@pukt gaef thuschexeeal widhf Bepant catvaa expeehaeans
are shown in Figures 3, 4 and 5 . Figure 3 shows that
trmpﬁecaSermﬁﬁﬂﬁeelmqnedéf&aseﬂeﬂaﬂhoﬁGCUﬁdﬂtpéﬁ§eS- The

bovj ne and_rh angi ogen al | ow nus
o gOF PRRER: P PAN oW rer hPB rPraBees. Trfghiycaningkes o
act hal chARgiogaNcn1akse FRemeaRes cAkebkash abs/min using the

differentiati on and nyotube formation in the presence
foplopigus eAUAtdesE :dependant manner. |nclusion of

rhAngi ogenin at a single dosage | evel proves that

angi ogenin is the inducing factor. Figure 5 shows the

Syngegistk¢ (U/L) = Aabs min-1 x Factor

Factor Total vol x 1000

1l

6.3 x sample vol x cuvette pathlength
= 0.1 x 1000 / (6.3 x .005 x 1)
= 3174.6

CK Activity (U/L) = Aabs min-1 x 3174.6

For microarray analyses of cell cultures, total RNA was
extracted from cultured cells using the RNeasy mini RNA
igolation kit (Qiagen) and quantitated by measuring
absorbance at 260nm with the Nanodrop 1000
spectrophotometer. Purity was also assessed by obtaining

260nm/280nm and 260nm/230nm ratios. RNA integrity was
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5 effects of bovine angiogenin and rh follistatin.
Under normal differentiation conditions, nyotube size
w0 g009ngmseased foll ow ng culture with bAngi ogenP@I/anzho9/000603
rhFollistatin conpared to standard conditions or
culture with angiogenin or follistatin in isolation
(Figure 5a) . Increased O differentiation is proved by
aseepeatinbyk rnase ngs saypsmp3k) ofhenichg R¥Rg e itdentBipanalyser

igher. leyels_in t angi ogeni n. and. r.hFol | ji.st atin
2158nﬁisr’r§‘tgi Sher Ry ﬁ'@ﬁto AFRHCPERY et s i
i sohabingnodr tbiie1CeMy elasThapsyiced sbi erefdfieet Hiefin-
bAngi ogeni n and rhFol listatin_on global gene

labgpressPYA préfpl s8cdGereghine MAPLFalrRasE gt (WD) Sense
Taggg%uﬂgﬁeﬁghgg%%gg rg%&g§F%5QQQ5SaEOEE@MﬂH% protocol

erenti at using nicroarray analysis
proFiidedeb§ rhe Manof aditfifrerentebeil h eder®Néx prees sippd 1ed in

rofiles are observed dutjng initia st

re R PRrEPERE: BEROR L SEnd b SRERG! CEPEatnone TP HmRYe
(ABFoseReex0f pelibekl hetiali WaghcbABgHOgERIMedVRIied the

differences are seen in the rhFollistatin and ,
AffpRgtsdenith Oc BAVAdC oS tetdannent E6RpAMERASS t9nd utions

L et : ifi e.af ' i 4 N

Rt &7 L erapnd RS IO SR HE bl e B e
Afffheedicfike CenkiCatipén Sculntere 3000di76i befomiea Nrttlwesity data

pepti de VFSVRVSI LVE USPEP ich, specificall | ocks
waphEXERgrEGen R A RE Pf iYH}eé?Fé%‘t ﬁgﬁleléﬁl Ear érfo?‘“}ar@/@élsolie
(nabg) ogenihakkockingg reepliitdati nhiEbi fed kAngiegeniddl for data

sEechiq differentiati on as _nmeasured by increased ,
angA¥gtisnenk PRESERAC ORIy C8oRPaAred VES -t Ife coftardiek) , using

aeghee Rgﬁﬁ%gﬁn%l%is%%ﬂo@@ theyhesponse observed in
g |1 S

ure ue specifically to angi ogenin. The
abi IThey rebudng ofeniusdle reddvddi fifeseint iedlilon experiments

differentiatjon was _tested by incubatin Cl2 myscl e
Aty SHOHE: Lo ARy ot 3t RS BAngE QguI Sargove LIEE fnder
sebifolehest abinh quFdei-ditfiferient icahidar ieerdi tidnse and rh

Myostatin is a negative regul ator of nuscle cel
angilpgenant Paticwn Mg lienkicdilt sibifggentiation to form
myotubes. Figure 4 shows that bAngiogenin also increases
myoblast differentiation and myotube formation in the
presence of 2%HS in a dose dependant manner. Inclusion of
rhAngiogenin at a single dosage level proves that angiogenin
is the inducing factor. Figure 5 shows the synergistic
effects of bovine angiogenin and rh follistatin. Under
normal differentiation conditions, myotube size is increased
following culture with bAngiogenin and rhFollistatin
compared to standard conditions or culture with angiogenin
or follistatin in isolation (Figure 5a). Increased
differentiation is proved by creatine kinase assays (5b)
showing significantly higher levels in the angiogenin and

rhFollistatin combination treatment compared to the

treatments in isolation or the control.
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with high affinity to follistatin. Figure 8

denonstrates that nyostatin inhibits nuscle cel
wa@lpdobasmed i ati on to nmyotubes and that follistapCTAERWHE0603

can not recover cell differentiation. |ncluding

bAngi ogenin in the incubation nedia recovered the

maj ority of creatine kinase activity, however, the

contifimat $0re 0d 1 Hinhyi oFeeths pdlisbanFoddesiat find

r vered creati kinase |levels to.the copntyrol .
R e A Tt L Py B e R T e [ i e
inmrosd atpid € | dStdfdtuised | fsibhderent (aiton 3igpaksi pgllowing

Thi sexperi nent. was repeated using rhAngi ogenin to
A thr tslra) fYRTe yE Tt @R rbedh dht SR 6 AN gRBYEYF 7S

(EFGH &9, ) middh Sashons.thatl usi éhﬁﬁ]gf@gmﬂzpwgiles

recovery of nmyostatin 1nduced reductio n creatine
ake naseemctd Vduying irientalahyellasiatdof f et bgehén, in the
i ncl udi .ng the nergi stic mechanismw.th folljstatin.
i Ry i Ul el A b S ek B o
bZangi agani . wass Biedd V@i f Fecoidd fadtonsadt hifothéstatin
on nerve cells PCl2 cells were cultured with
T e i aARARGEIE AL AP TR AR Bfent Featment compared
& hhol ldstatin.and,cell survival measured in the

absence of serum Figure 10 and Figure 11 show
pr otBet isprof L RCIO el 6 aysiostniel in deat dipbearser uation
starvation.n th resence of rhAngiogenin + .
PR AT T A0 VeT ST Mgl S ot e S L ton culture
cobal ddrsd add th allehepeBovddevEengrogenvin ghisopimad which
protective effect. After 22-24 hr of pre-treatnment in_,
sSRefel el 2 51Cks d eSS QIR B nidel e ¢ F FopvERf gure

7)M t R 0%, ROTS6. S61 Uik and, °°;5§§\{-&@ ' FBSg 1 '
)t he ce Is%orsgge washed tw% 1308%};‘%?@% se Jl]cr)r%jemn
sHeaeief OVEM e addiat om ofs preasired dagemsredée@rcreatine

k.three days .of incubatiq&) %I yi a\it’ai Ij’ot was asure,glr fin
P B ATP Y SRR %" T 17U E%/lffiuﬁ’ pagefiyetrating
tHAY ey ase dysh SOb W dved LN MRSGEN0R Wasdlieagpdsi Ngcally

Victor3 (Perkin Elmer, Waltham MA) nultil abel plate
LG SHUMBCHR 'bom t enperature. Figure 10 and Figure 11

ShoWﬂE“%H%ﬂﬂéylof angiogenin to recover muscle cell
differentiation was tested by incubating C2C1l2 muscle
myoblasts with rhMyostatin, bAngiogenin and rhFollistatin
under differentiation conditions. Myostatin is a negative
regulator of muscle cell differentiation and inhibits binds
with high affinity to follistatin. Figure 8 demonstrates
that myostatin inhibits muscle cell differentiation to
myotubes and that follistatin alone can not recover cell
differentiation. Including bAngiogenin in the incubation
media recovered the majority of creatine kinase activity,
however, the combination of bAngiogenin plus rhFollistatin
recovered creatine kinase levels to the control levels,
showing that angiogenin circumvents normal myostatin-

follistatin cell differentiation signalling. This
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of PCl2 cells against cell death upon serum

starvation. Exanple 5 : In vivo animal studies: To
w@e@bg3msst he in vivo effects of angi ogeni n on PQCEAU2009/000603

phenotype in normal and nuscul ar dystrophic m ce

ani mal studies were undertaken. Al work was approved

by the University of Western Australia aninmal ethics
emmnteme wScecazy@aeterdedlszrw adnguicdegieadte mroAS tde

contr di et taini N n Ang :
Spéancr]l éLotfrgc h@n ggltn&g’coréa g ggg%gnpl g%%ﬂgtezg - This
shdw/th 4P USE neeirgiiingi cthese , St e mfeCarft gt in

on adul t (8mks of age) male normal (C57) and

IN@paeo PR i C&RtRHIg ee @g&ﬁvmséssﬁ%ﬂ#lcal

e P A &ff i ﬁ%@én%we&'ﬂ@fﬂfdlﬂ&ftm t8c mechanism

subj ected to a one nonth di etaryperio Wlt ad libitum
widgdc essl ltigtfegrdah .and vol untary exercise; for voluntary
exercise a netal nouse wheel is placed inside the cage
and the distance run by individual mce is recorded by
Exfmip1ay ¢l ;e  pedoiRfitigeaiira die didurrdiie tedradlve MDX mi ce
were subjected to the sane one nonth dietary per, od.

In Skpdrfite I FERIRORSD MBS ACe Werld A nakéon with
£MAl WA, %e SR Uaatdmait sdesanider aboye (QfrMERE th

given no voluntary exercise wheel. Experinental ' '
bmﬂ%ﬂn,m@mmmeﬁmm@mmrgm rhdtedunitstatin

orf, 00 SALTDAT YRS S 208 LR, S RO e

& Toncliigion of

10eaeh expRivdTaNt dhasy iref aMyiers adl iHd1eeddiy shalgetihaste cell
anaest hesi a and cervical disl ocatl on. Experinental | .
e@i% Luvévrre SRR ORIV B 1eWithE RFASRNCE 1F RYEiiaeenin

hanges i1 NEROLAPE AS ARSI Of Jiced) mBnt s on

ystrop I ¢ and normal nuscle. ody Conposition .
rhamdl yisitsit ddalefl oofe .e Botvisid rmv@iqgmsel cdrscadmdnver @rotective

R et 68 icidai Ny Thd (URFARapa L it tnd P of
treatments in complete medium (in DMEM with 10% horse serum
and 5% heat-inactivated FBS), the cells were washed twice
with 300ul/well of serum free DMEM and addition of protein
reagents. After three days of incubation, cell viability was
measured based on ATP levels using CellTiterGlo® reagent
(Promega, Madison, WI). Luminescence was read using a
Victor3 (Perkin Elmer, Waltham, MA) multilabel plate readerxr
at room temperature. Figure 10 and Figure 11 show protection

of PCl2 cells against cell death upon serum starvation.

Example 5: In vivo animal studies:

To analyse the in vivo effects of angiogenin on muscle
phenotype in normal and muscular dystrophic mice animal
studies were undertaken. All work was approved by the

University of Western Australia animal ethics committee.
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(quad) , tibialis anterior (TA) and gastrocnem us

muscl es were di ssected and wei ghed, as well as the
wabwonissd fat pads and heart, data was recor dedI/AG2009/000603

determ ne gross phenotypi ¢ changes i nduced by the

diets. 2 ) Hi stological analysis: Skeletal nuscle and

heart sanples were collected and prepared for both

f r o2éhcandpee af¢d n2 e ted olyring seaflogiehrl amal cy@misrol diet

s r I I
RS L C R Sl b, R BB IS e SRS €146 BN macie
acxm:rcﬂnusgl truedsiel bgitcd . M@j@s{nmee wz)@icjlotr rrerlhemle
se nuscl es. et al f' bre necros of i
ey ST il € LEEL L P pal € pprman
@ﬁ)méﬁdfcﬂyé‘fﬁfcl?%hi@ WhokO) G%:R%lm e SOWEER mouse
Figures 12 to is clear that the diet

WthWEwm@@mwwﬁched fraction at 2

e re, 1 t %
conpar e%gf%:'f en‘}éléc’orﬁ roL%) gercoue g‘%Jncr eoa?\%eeq?%ﬁ%us% T frass
pams:chmnmmmwﬂbbwm royeased-arvssd saod |m1hhntaai1qa of
nost, nuscle fi b es except for the popul ation of

SH S darkCF i B }fe@iﬁﬁ%% 1 PRI vheel is

plxdddatiyei dd baeé dee dgéytgr?d e -aM&n Lol iRg {8 vidual
angi ogenin enriched diet also ran 30% further than the

migshtiol refferded dey as esure dasonaiantalrtedxed cigethe
wl'£eF gur q"lﬂ'}é) c% Ta}nll(e% té{% X hiecéd tlpé Scl’gat%rfgogﬁet c%llth

anglogenln I'nfT uences e size and ness i n vivo.
di\Wrenrf gsk it Dod X i Star@ng egefd i@tk edndhanice were given

}%e ortlon of the nuscle that was necrotic when m ce

el FETLRST ¢ TR yIRIBH AL IR Gurer 15yre

glve-Eh'r?o d\%‘ﬂ[}%a{f‘i} escdNatsangiagenin is capable of
inhibiting the effects of exercise on nuscle breakdown

ExneGigieniak Aol wasis : 1 . A met hod of treating a

di soy. ,ﬂie{ ﬁtﬁ{eam}% yelbeV%; tdysrn?cgyntat S8 food

nyosta i N an |n ua od’ conpri sing
eaarml rdrsd emstglearstefefr@ih vgm@wﬁr@fgtaﬂgj@,ﬂmwem E21418

ni n, agoni
g(f tw1ceg weeskly At the conclusion of each experiment

mea
the mice were sacrificed by halothane anaesthesia and
cervical dislocation.

Experimental mice were 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 were analysed for body composition. In
addition, individual leg muscles including the quadriceps
(quad), tibialis anterior (TA) and gastrocnemius muscles
were digsected and weighed, as well as the abdominal fat
pads and heart, data was recorded to determine gross
phenotypic changes induced by the diets.

2) Histological analysis: Skeletal muscle and heart .

samples were collected and prepared for both frozen and
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2 . Anethod of treating disorders where the

interaction between follistatin and angi ogeni n can be
W@ e®d/187880 nprove function in tissues by adm ni BEEAUZY/000603

an effective anmount of angi ogenin or an angi ogenin

agonist. 3 . A method of promoting nmuscle growth in an

i ndi vi dual, the nethod conprising adm ni stering an
PétﬁéétnvélﬁﬁﬁéngyofHaﬁgpéggmﬁﬁloﬁna&Y§ngl@genpﬁrformed on

hod of % ery of _nus

tgron1?%?u%§gopu5§g tn dn 923?5.3ua|d§%ﬁe ﬁé@hogaemakoxylln
aﬁdﬂpbBSHHQSGdEhHBShekIagdaﬁaﬁiéﬁétnm&uﬁﬁhUBtoQBglcal stains

o% Eln or. an angi ogeni n_agonist. 5 . A nethod of ,
t @rWﬁécPB §PP§ﬁgWHSF%e%n 5H8?§'6&aﬂy0fﬂﬁ§e necrosis,

m?EEDBQeCH?Eék§k89h§dHh8'§£€rbBEtéHteEEe%hbﬁﬁeQ”RHBt of
angi ogeni n or an anhgi ogenin agonist . 6 t hod of

dehpr@wnﬁ@ exerci se tolerance in an |nd|V|duaI, t he

d dm.ni steri .effecti t _of
anglogeﬁ?ﬁggl%éﬁggﬁsr%ggﬁ?%rgn gg%%en Ca%é? gﬁgglﬁg

Figareasingtbhespr opoiki eDef vHse! ehendasti Bdppi dMahted
the nethod conprising adm nistering an effective
vahB UGt OGRBT BgBRF ACBRY abr ARk 9eRFn2agyfi/ gt inguces muscle

giehhog: ofi-decs paseng,fap S@/agohﬁgkéHdHélthEhg HE}Bngroup
conprising admnistering an effective anmunt ?
Inpgeagenin musaheamgsag'em naacg@mmsdateé byAinerheadedf cross

reasi ng._an indjvidua to scle ratio he
se8CleaR] (980 bRChELE et Thib S "EVPLE: POECRobAE bhe
p@p@l@tg;e@m NoHr s@al an@aﬁgeﬂimrégoﬁbﬁtesé@ndﬂig 8t Bodwotwitch
one of the nethods of claim7 to claim9 which
O¥+ tsveret HpBeec (Byadrents br ¥heanteseiwsngi phe angiogenin

eﬁﬁﬂéméavaiat &isoAYQEtQQQ f&%thg?feﬁaﬂgﬁhaeceﬁgs?l diet

enS|ty of an 1 ndivid I nproving thelr nmuscle
miee Elt%tm@a-‘a@‘cﬁddbﬂgv©bum¢mryre¢2h@dCD$eCI(Euguﬁe 142.. Paken

B LB THE TN R A
size and fitness in vivo.

When fed to mdx mice, angiogenin reduced the proportion
of the muscle that was necrotic when mice were allowed
access to voluntary exercise (Figure 15). This demonstrates
that angiogenin is capable of inhibiting the effects of

exercige on muscle breakdown in mdx mice.
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di sorders, diseases involving glucose honeostasi s,

wound heal ing, or for providing neuroprotection,
woerwasrssesyst em f unct i onal support, managi ng nRCEBTRG0/000603

di seases, the nmethod conprising adm nistering an

effective anobunt of angi ogenin or an angi ogenin

agoni st. 13. The nethod of any one of clains 1, 2 or
cld?mgn which the disorder is selected fromnetabolic

di seases, insulindependent (type 1 ) diabetes

mel litus, noninsulin- dependent (type 2 ) diabetes
1. nP'A'&@@ho@yﬁﬁrgfagﬁﬂhQ ai AP3bregrgbHapsettel ecanse,

nmet abol i ¢ syndrone, syndrone X , insulin resistance
elewdu@@dobde$ﬁ@ﬁnlab@ﬁp@ﬁ@StaEsaela|§6ra€ééVléHé§vt9he
me§H8§ ﬁ@glgfﬂ oQHﬁ%H%QEegiﬁ éffgy§ggga5mount of

ys Sever e or beni gn -I'i'nked rnuscul ar
an@yégéﬁpﬁyorlanbaggidgendnshgophyt f aci oscapul ohuner a

dyst r ophy, tinic dyst di stal nuscul ar .
2. Gy obr BaRyed e BoFBes F Y B PLaRT & bRRERAL ABpLasFaact ton
be@ﬁééﬂpbéiYﬂggﬁt1§y§ﬁﬁoaﬂ¥10§5ﬁmﬁn8§n BeMigedl 86 improve

dystrophy, and Fakuyama-type congenital nuscul ar

fudgsiophyn ahyeueephycafaisiareséngr88i sTEAES) Ve amsere of
at roph g carpal tunne
angio%gn¥n 8£ QH Q%%QBB%BS% EEX

ndr one; ~conges tlve pul nonary di sease;
3. Congeméthbdnyﬁpgthmotmngtmnsaleoggewthahn paniihdalidual ,

di I I | obi
cnfynePhe EopraveLas BAPSRLPARBARD QynaF DRE: LYEcORBHFY OF

anfY85theni & dengnyabien:at kgAY stpar oxymal nuscle
atrophy; and sarcopeni a, cachexia, other nuscle

4. mashlmgtbyﬁd@ﬁn@@prggﬂé9p§ﬁ§§V§IYe§ﬁe@P&Fﬂ? iCFOHe injury or
usglggrgx angégrdgg ngﬂgp?%§ﬂl “@gﬁﬂrlsln administering an

gl ucocorti col eoporosi s; osteopeni a;
efostedaet Anbtths; oﬁshﬁgmogesnﬁ-belahedngnagEnn@sagonlst
traumatic ronic injur cle éssue | Qqw bon

5. masd #EeR P%re bﬁpgoﬁFﬂgo@ﬁ?FEEOF TPhe pﬁn'ﬁpeﬁﬁéﬁvégual’

thgoﬂégﬁbdf@bhﬂ£§81ﬁ§dé@&@ﬁl%@@@ﬁﬁﬁshﬁneffbb%EW% Bmount of
deficiency, secondary hyperparathyroidism nutritiona

angéppgenencoesanapdganoesiinaagentésa .

6. A method of improving exercise tolerance in an
individual, the method comprising administering an effective
amount of angiogenin or an angiogenin agonist.

7. A method of increasing the proportion of muscle in an
individual, the method comprising administering an effective
amount of angiogenin or an angilogenin agonist.

8. A method of decreasing fat in an individual, the method
comprising administering an effective amount of angiogenin
or an angiogenin agonist.

9. A method of decreasing an individual’s fat to muscle
ratio, the method comprising administering an effective

amount of angiogenin or an angiogenin agonist.
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14 . A nethod according to any preceding claimin

whi ch the angiogenin is bovine in origin. 15 . A
woredobosssccor di ng to any precedi ng clai min whPChAUR®9/000603

angiogenin is extracted frombovine mlk. 16. A nethod

according to any preceding claimin which the

angi ogenin is admnistered orally wthout carriers or
1¢rodi The anéoroded hgprequire edf t thal hethéds of ablaim 7 to

i 0 ilability. 17 . net hod acgording to an . .
o BEed R e i SREBHL oo RRTRCBr O SRaTYgER fmoulin
sagent stity. adm ni stered with follistatin (either

si mul t aneously or sequentially) . 18. A conposition,
¥ ood® s‘&%ﬂ%e%ﬁr OF MRTERIY + 3 et F AP ofpRe S nget an

1300 Q98N NPT éWEﬁ§g@W%f¥QQ8§éfé Egrféggﬁéﬁ¥g Zccording
di sorder characterised by el evated nyostatin, for
torige imgtlibd orderkaithe? e the interacti on between.:
ol I j stat,in,and angi.ogenin can be, used.fo inprove
1 tnch | BRGSO e GED P R E e R PSR 1 or
dd sgardei g drecaverinpirisscde d108sds Urhod §sSeait or
i mprovi ng nuscl e strength, for_inproving exercise
Ayt rte, AR r H Rl 1h eI HrepeR thetr @t tarsel evound
nd I 4ECISAS A dilvid By ARGLEA5H A0 A0 4O HLAYBL s S f Bl em
to miscle ratio, for treating neurol ogi cal di seases” or
fuficioraterls, sumgonty e atd ey spi et almp L ¢ edi sraskseasese method

for treating bone diseases or_disorders, fr treatin ,
CRRILEE [TH i Gt th FohEset §ei SO Wouneiogenin
ohedl idigyiferdiat i #li ng neuroprot ection, nervous

systenfunctional support, managi ng netabolic di seases
13and/6te inRGessiafy athe Behedensaiys of: ah Indi % Huavhich the

diksbrddie scomasidin Qfoelalmds furd hel, Lompri Sing, -
follistatin. 20. Use of angiogenin or an angl ogenin

degrgovdestt i (Fyiwe Inanbifedettiee wifllal tesli cameitsdoin- dependent
treatj\ng,.a.di.sorder, .characterised by el evated

(0 Pl R PR SmSrE MRty pgtnired glucose

tdlremacd, e deeioreen Jielddstat | gy aeb@n ot 0geim Gan

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 sclerosis (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; paroxymal muscle atrophy; and sarcopenia, cachexia,

other muscle wasting syndromes, osteoporosis, especially in
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be used to inprove function in tissues, for pronoting
muscl e growth, for inproving recovery of nuscle from

WO njoany7ser use, for inproving nuscle strength, PEDAU2009/000603
I mproving exercise tolerance, for increasing the
proportion of nuscle, for decreasing fat, for
decreasing an individual's fat to nuscle ratio, and/or

thenaledmi g e dome SdaIARA BT larvqridh v it o2k 1 opHél-
R T i
osEdipranent s - 1= feore dadimiand tstrerd ;ng- teauart i andivicduadnibeiing ury
tglgﬁgéﬁé\ﬁfgggéﬁlféﬁ tgdg mass due to chronic
glucocorticoid therapy, premature gonadal failure, androgen
suppression, vitamin D deficiency, secondary
hyperparathyroidism, nutritional deficiencies, and anorexia
nervosa.

14. A method according to any preceding claim in which the
angiogenin is bovine in origin.

15. A method according to any preceding claim in which the
angiogenin is extracted from bovine milk.

16. A method according to any preceding claim in which the
angiogenin is administered orally without carriers or
modification being required to allow for oral
biocavailability.

17. A method according to any preceding claim in which
angiogenin or an angiogenin agonist is administered with
follistatin (either simultaneously or sequentially).

18. A composgition, food supplement or neutraceutical
comprisging angiogenin or an angiogenin agonist for treating
a disorder characterised by elevated myostatin, for treating
disorders where the interaction between follistatin and
angiogenin can be usged to improve function in tissues, for
promoting muscle growth, for improving recovery of muscle
from injury or use, for improving muscle strength, for
improving exercise tolerance, for increasing the proportion
of muscle, for decreasing fat, for decreasing an
individual’s fat to muscle ratio, for treating neurological
diseases or disorders, for treating spinal injuries or
diseases, for treating bone diseases or disorders, fr
treating diseases involving glucose homeostasis, for wound

healing, or for providing neuroprotection, nervous system
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functional support, managing metabolic diseases and/or
increasing the bone density of an individual.

19. The composition of claim 18 further comprising
follistatin.

20. Use of angiogenin or an angiogenin agonist in the
manufacture of a medicament for treating a disorder
characterised by elevated myostatin, for treating disorders
where the interaction between follistatin and angiogenin can
be used to improve function in tissues, for promoting muscle
growth, for improving recovery of muscle from injury or use,
for dimproving muscle strength, for improving exercise
tolerance, for increasing the proportion of muscle, for
decreasing fat, for decreasing an individual’s fat to muscle
ratio, and/or increasing the bone density of an individual.
21. The use of claim 20 in which the medicament also
comprises follistatin.

22. The use of claim 21 in which the medicament is for
administering to an individual being treated with

follistatin.
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