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WO 2007/ 030082 PCT/ SG2006/ 000264 1 USE OF
DES- ASPARTATE- ANG OTENSI N | Field of the invention

woheo7psesent i nvention relates to the use of PCT/SG2006/000264

des-aspartate-angiotensin | (des- 5 asp-ang 1), its

derivative, a functional part and/or anal ogue thereof

i n medicine. Background of the invention Viral

respiratory tract infectioh is the nost conmon ill ness

in humans and the 10 econom c cost for

non-i nfluenza-related viral respiratory tract

infection approaches $40 billion in the US (Fendrick
USEANW SERUASPEPARSATEWMINGROTENSIRNZa causes tens of

mTTions of day of restricted activity, bed disability

and work loss (Sullivan KMet al, 1993). There is

al so the ever present threat of a pandemc flu

out break and the apparent unstoppable Al DS virus
FieldS@tRa@Ghyihibgr and wide. 15 Wth the ability of viruses
— to nmutate by genetic drift and genetic shift, new

viruses that are not susceptible to existing vaccines
The wregent dnvention talatesnte thet use tofi dag- aé’paa‘teéewm,glotensm l (des—

oo H3E B S AU SRR S S e

chroni c hyperglycem a, wherein bl ood gl ucose |l evels
are elevated fromlong periods, produces nmany
detrinental 20 effects. This condition is exenplified
SR8 Sinvé?‘\tﬂﬁet es exacts a huge toll in noney and
ccounting for nore than 100 billion
dol lars of healthcare costs annual | y in the United
Viral Seapieato(\DirRatrinfectin B0HE) moFheommorbiiness it dsesans and the

coorfib o8 i GRS, Tk, Pt Sy S i
appr@@w&sr 520 BiMEnehoite UG BedtiicR m témhl/ aﬂ@@@)e@vfﬁésﬁﬁlubﬂza
the Third Wrld (Levitt NS et a/, 93). THé di sease

causps teas af siiliens oédapof megmctﬂdowwﬁugaed (d@abcﬂw @nd work loss

gAY 9K 580 i b0l hADyt o e
flu otibrédie and tth@ rapphrefd 0P 33 2IDBGH r‘Lﬁ@@‘éﬁﬂﬁfy)ﬁé@‘én&Mde

insul jn ading to a condition of h lycema. T
With | thg; gBt@{yeg ViUSE$ rteniiate by genetic dr}/ an gene’uc shift, pnew

viruses that are not susceptible to existing vaccines will continue to come into

being. There is, therefore, a need to develop more effective antiviral drugs.

Another medical condition, prolonged or chronic hyperglycemia, wherein blood
glucose levels are elevated from long periods, produces many detrimental
effects. This condition is exemplified by diabetes. Diabetes exacts a huge toll in
money and human suffering, accounting for more than 100 billion dollars of
healthcare costs annually in the United States (DiRamond J, 2003). The
number of cases worldwide is estimated at 150 million with an equal number of
undiagnosed cases in the First World countries and eight fimes more
undiagnosed cases in the Third World (Levitt NS et al, 1993). The disease is
characterised by high blood sugar (glucose) resulting from the defects in either

insulin secretion or decreased sensitivity of the body’s cells to the action of
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treated by preprandi al adm ni stration of exogenous
insulin and dietary restriction. Current therapy of

woypme/02002 abet es i ncl udes lifestyle nodificati 8a%/SGacd/ 000264

the use of a variety of pharnmacol ogi cal agents that
aimto increase insulin 5 secretion, decrease hepatic
gl ucose production, and/aqr increase insulin actions.
Despite these approaches? good glycem c control is
beyond the reach of nobst diabetic individuals, and
the state of prolonged or chronic hyperglycem a can
cause cardiovascul ar di seases, stroke, blindness,
insulinkilgadifgftei & uwanditivew obhggerdycendps fTypet i diabetescisosugently

reac T BT, cBRSSRTAIAT T OSREPUE S B
restncﬂBﬁ BYRenhe! éb{&%n‘gvove p@' ﬁrﬁlélbetté@rlhélﬁﬂég hfé’ﬁ?l@r fodiflcations

new an treatment of viral ections
and thmnd$e)of acanigity Df)pbamamlmlgabag%lﬂé that aippte m%’e?rﬁ H‘SU“n

secresl, 250 52, S BOTRRR e apctggsggg, i sctons

Desmﬁﬁﬁe@b%t?rﬁacﬁ& , Ry Q?céﬁlmdﬂtr&tlﬁ'beydﬁ@dehe aehoh of most
i S rme deri ved ecific

rom angi ot ensi n | 3%/%? 8
diabetigringyjidpalsdasd the'%tatﬁ of ﬁfCHP PELhEpRiC Hyperglycemia can
causeh}fé)n%ﬁ(;@sgméz c{issééges JORE' biiRindse? Kldndy BMiuRSnSlirefifsal

este es as art at é- ang iotensin | in
dysfut@@troﬁi\l Meseid amdagahgrenalofaextramﬂ;leQSTheU&arsl’rmmbetter and

more SaPefE3aRLs WP POSIGREIST ProRerit Joc ugeidEBHT is Hahly

Wawaﬁ -aspartate-angi otensin I. Sunna! y of the invention
e present invention addresses the problens above,

and in particular, provides new and effective nean
Accordingly, e anyre newarahidorimproysisy | tssatmest of rdral pdections andior

condlgnf eca| onSoraé\ﬂee{yﬁg{seghgﬁgm@mﬂ%éﬁ%&ﬂé‘d' tions. In

PAVEnt has surpr|5|ngly
found that at Ieast one derivative of angiotensin |
The oayipobird udestabpaitatdeanigictehgipod iscani @ndadénoud angiotensin

peptile BB A 53 31 819hBle eG4 904 4708 1y o

spemﬂé’ %‘?ﬁlﬁb%@&ma@er&ﬂe@bﬁﬂlrpﬁlb%ut\'/éﬁé%l@’énuﬁhé Bpotialaf@s (Sim
['or prophylaxis of viral infections.

MK, Qlur XS,n1924) | Fubwioustsfudigs suggasieshdhe use of des-aspartate-

angiotensin | in cardiovascular and renal actions (Sim US. 5773415, 6100237,

658993882 and US2003/0086920). However, no further uses are taught or

suggested for des-aspartate-angiotensin |.

Summary of the invention

The present invention addresses the problems above, and in particular,
provides new and effective means of treatment and/or prophylaxis of viral
infections and hyperglycemia-related conditions. In particular, the present
inventor has surprisingly found that at least one derivative of angiotensin | may

be used in inducing hypoglycemia and/or for reducing hyperglycemia and/or for
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derivative of angiotensin | is
des-aspartate-angiotensin |, its derivative, a
wouoaozenrsal part, and/or an anal ogue thereof. BCT/SG2006/000264

Accordi ngly, in one aspect, the present invention

provi des a nethod for the treatnment and/or

prophyl axis of at |east one viral infection conprising

adm nistering to a subject 3des-aspart at e-angi otensin

I, its derivative, a functional part and/or an

anal ogue thereof. 10 In another aspect, the present

i nvention provides a nethod of inducing hypoglycaem a
the B En B MIPORIERAREILKREF TofaliBn® & Wels il B troatment
andtespapbataxig ef arigil ohfswéibns. , Mare indparticaldry éhe aat least one

functiqnal rt ,and/ or, anal o thereof.. 15 There.is.
deriygliis S oanaBIE ol oo XL AEREI By oo VavE: 2
functfonal pA®asid/ensn ahuRRLE!tHERDA a-rel ated condition
conprising admnistering to a subject des-

aspartate-angiotensin I, its derivative, a functional
Accprtinglin il eneaaspeiuthe Reessin invention aewvidese aametheg for the

ne_hypergly LAl at I $..Qn i o
veafiEaf H50E} SGREE LA 4,8, bhel viaL Wislon, ggmoriig
adnileisteearibate- sungstt ersiaspartatd-anditensit i Ve itsa derivative, a

functional part and/or anal ogue thereof, and/or a
funglioaahpad @l ianciglegye thateeher eof , for use in the
treatment and/or prophylaxis of at |east one viral

infection. 25 There is al so provided

in desthes pasgert e tlangpresentsiinventiont proddées aa i methad of inducing
functi onal I'ggart nd/ or  anal ogue thereof, and/or, a
hypgeFRBBEL andlPT (BAESEE: NEPEIhEREBTa ol ‘It thhemethod
. I . g C - . »
corRifL S RURISLCART Bupe e palgtdBncBlotenan 1. i
deridatvey spfunctioealpagi and/asanalbgué tikeregef.i vati ve, a

functional part and/or anal ogue thereof, and/or a
phar maceuti cal conposition thereof, for W 2007/030082

ThePEld 2e8098( 1888 %Phettod 8etrbantdit el prRIphyRRY 6F at least one

prophylaxis of at |east one hyperglycaem a-rel ated
hypetgiyitasmia;refated i cimdliticine camplristngt agfunistering to a subject des-

aspgéﬁ%r-géaéiﬁgge@@ah{igg %@%ti\(;g,néj ifdric%gnla?pm Gnd/or analogue thereof,
provided the at least one hyperglycaemia-related condition is not a renal-related

disorder.

There is also provided des-aspartate-angiotensin |, its derivative, a functional
part and/or analogue thereof, and/or a pharmaceutical composition thereof, for

use in the treatment and/or prophylaxis of at least one viral infection.

There is also provided des-aspartate-angiotensin |, its derivative, a functional
part and/or analogue thereof, and/or a pharmaceutical composition thereof, for
use in the induction of hypoglycaemia and/or reduction of hyperglycaemia.
There is also provided des-aspartate-angiotensin 1, its derivative, a functional

part and/or analogue thereof, and/or a pharmaceutical composition thereof, for
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5 There is al so provided the use of
des-aspartate-angiotensin |, its derivative, a
wouomosersal part and/ or anal ogue thereof for tReT/SG2006/000264
preparation of a nmedicanent for the treatnent and/or
prophyl axis of at |east one viral infection; for the
i nduction and/or reduction of hyperglycaem a; as well
as for the treatnent and/ or4 prophylaxis of at |east
one hyperglycaem a-rel ated condition, provided the at
10 | east one hyperglycaem a-rel ated condition is not a
renal -rel ated di sorder. In another aspect t he present
vient r ;
use R T R A, Gobhliaid of bSO FIbe A CeRlmiarrglated
condéimnagpavitad dharali leasinsna hyperglycmen\eaawm«ed'@ondition is not a
fung%ig@@l gart and/ or anal ogue thereof. 15 In another
renglsislated G§I0BTesent i nvention provides a kit for the
i nduction of hypoglycaeni a and/or reduction of

hypergl ycaem a conprising des-aspartate- angi otensin
There is tdsalprovided the uaequrdﬁs-asmrtqbeﬂangm’mmjn larlaldaagluatlve a

rundf R T b ipo b e Ber 95 ebbizsb gl Trgcicament o
the eREhehy SAE/BY prosHyddes! of anrdiakt BRe mrawlhdédilohh eranhé PRGktion

one hyperglycaem a- related condition is not
andf@inseduction: &l Aypesgtiencmidie aki weloapr fasi tp dmtment and/or

profdks X ar MRL BRu R shF s Bl Eiaien BN the
leaameqmea@iw@emtdu@l@tbdlcmatnoﬁn@ nbt BaknalYeRftbd eisdrgyr, be
a 25 respiratory viral infection. In particular, the

viral infection may be an influenza virus |nfect|on

I A ' The. ast _on
I R S ERER AT oy Y e ancor
proph)&ia»eseﬁ at Ie@@tsmrte/wr@mdfsvtlohlddngpr%lmgiﬂégfa%paﬁcatél‘ﬁhglotensm

2007/ 030082 PCT/ SG2006/ 000264 The

|, ityderivaliver 8 durctiongl ped medfprianalagiiedéiersait i ve, a
functional part and/or anal ogue thereof, may be
adm ni stered in a pharmaceutically and/or

In aMharpaspéctalthg prefséat:mveentlennpl'@tllde§ha kit for the induction of
its derivative,

PYPPANE RS DIt ANt MR Of QRPN TG EOTPTiFiY desaspastate-
angftenSAT! it9 MRriRARTBS RitickiGAAI Yart and/or analogue thereof. There is
also provided a kit for the treatment and/or prophylaxis of at least one
hyperglycaemia-related condition provided the at least one hyperglycaemia-
related condition is not a renal-related disorder, the kit comprising des-

aspartate-angiotensin |, its derivative, a functional part and/or analogue thereof.

Under the relevant aspects above, the at least one viral infection may be a
respiratory viral infection. In particular, the viral infection may be an influenza

virus infection such as an influenza A infection.

The at least one hyperglycaemia-related condition may be type | diabetes,

obesity, and/or bulimia nervosa.
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5 acceptable carrier, excipient, diluent and/or
adjuvant. The kits may further conprise information
wanw7msoasnst ruct i ons pertaining to their use. pe0/SBRA06#00264
description of the figures and tables Figures: Figure
1 shows the effect of des-aspartate-angiotensin | on
wei ght 1oss and survival of influenza A
virus-infected femal e BALBbc nmice. Six to 7 week-old
15 mice were intranasally infected with 50 | passage-6
| ung honogenate (equivalent to 2.5 x 105 TCl D50 of
influenza A in MDCK cells). Goup of 5-9 mce were
The%@%éﬁfa@ﬂa'té’—aﬁ@i@téﬂs‘iﬁ eigtetvalive e fuafctibhel ﬁeﬂ’t hawon@analogue
doses of des- aspartate angi ot ensi n.
thereofo| roak ghel admipisteregdays @n phaavac%@aﬂmr&/ﬂ@/ﬂa%r@peﬂtwa"y

eﬁe%g%?gw(g . 'Il'ﬁ%] c{e%qé_'s;%%ég-%hr&tégsr@q%lg' éél‘?\fa?‘\;eo% fetiénal

partagtid/or srefiesle tH'é‘reot‘,omaIyObompns@ a(tnleasB)oneasharmad:ea.rticgally—
adm ni stered water for a The wei ght and survival
accefrtablecaiiiek %'P@ntr@méﬂdé)&aﬁwvﬁﬁ 16 days. Figures
2 to 6 show the effect of des-aspartate-angiotensin I
on bl ood glucose profile animal nodels of diabetes.
The JtsFrhgy fertiRerstmprisehnferdriation afid/or instructions pertaining to their
des-aspartate-angiotensin | on blood glucose profile
US€in diabetic KK-Ay mice. The diabteic KKAy mce were
di vided into four groups consisting of 6 animls per
group. Animals in the control group were
intraperitoneal |y adm nistered 0.1 nL saline. Aninals
Brief desdriptioncafiibe fiphrasdandialasd 2007/ 030082
PCT/ SG2006/ 000264 6 fourth groups were simlarly
Fial mnistered wwth 100, 200, 400 nnol e/ kg des-
)artate-angiotensin |, respectively. Treatnent with
sal i ne and des-aspart at e- angi otensin | was carried

I
Figwfast sombelti 6eck of desanpareianaoBiss gl ugidli Res and
sur\)iw\?%ltl aniﬂﬂﬁeﬁfas% Wﬁs-ﬁ’rﬁé&%nﬁ%aﬁé BALRIC giss. Bixoed7Wasek-old

rawn fromthe orbital sinus for blood glucose
miceletverani lnmanasal(yt iimfectsd wiitthdrGawell passagesi goagebomogenate
(equwale?ﬂ' to Blé]?( ’FOWC?D%B cg‘ influenza A in MDCK cells). Group of 5-9

mice were then orally administered with one of the following doses of des-

aspartate-angiotensin I:- 300 nmole/kg/dat for 8 days (n = 5), 600 nmole/kg/day
for 8 days (n = 9), and 120 nmole/kg administered on Day 2 post-infection (n =
9, only one dose was administered). The control group (n = 8) was similarly
administered water for 8 days. The weight and survival of the mice were
recorded daily for 16 days.

Figures 2 to 6 show the effect of des-aspartate-angiotensin | on blood glucose
profile animal models of diabetes.

Figure 2 shows the effect of des-aspartate-angiotensin | on blood glucose
profile in diabetic KK-Ay mice. The diabteic KKAy mice were divided into four
groups consisting of 6 animals per group. Animals in the control group were
intraperitoneally administered 0.1 mL saline. Animals in the second, third, and
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orally adm ni stered gl ucose (2g/kg), and bl ood was
w thdrawn at 30, 60 and 120 mn for bl ood gl ucose
wdebt@rogvasat i on. The bl ood was all owed to cl ot aad/sbh@emoo264
gl ucose was neasured as serum gl ucose using a
commercial glucose kit from 10 Therno El ectron
Corporation, Australia. *Significantly different from
the correspondi ng val ues 6f the control untreated
mce (p< 0.05, ANOVA followed by post hoc Tukey
test). Figure 3 shows the effect of orally
adm ni stered des-aspartate-angiotensin Il on blood
fourfll YFORR Wedd idiRilaiy ddahaistere@witiat1D0at200, 2400 Ainvstelkg des-
of “treatnment. The "~ 15 experinment was simlarly carried
aspartateeangiciapsin c sesmastivelyl Tseatmant wiky saliienand slesraspartate-

anglpBsH AN st Bl FRo T B d p el ere
fastée pvesighiifor ¢6dngirobadsiral dlucosdidleramceviastewas performed as
respectively, for a per,iod O al g#ouc

followst eblarele Wass twithdiawar et m‘% ﬁ?J‘i MNYas Eagﬁﬂ%gd ghygose
deteﬂ@ﬁ@é&ioﬁ @grg% ﬁfy Wgﬁ#@\nfgl Ms%%ed NsD Bmeé§ drfim@ls were then

er ent froI the correspondi ng val ues
orallyfadrhimisteredr gllicosen(2géeg)eend blogdpwad withdraamoan30 0B 0 enddl 20

e B LB, TR R A U, Y o
gluddeE&yad’ é%%ﬁé"d a§%Mh'"@hcé’é@bbhﬁg@@bmnﬁér@w@l@%elkit from

exerts hypoglycaem c action in diabetic GK rats after
Thefimoedisctodn t Coaration, 2ushiafar e*Sigrifieartly ndifferanicfrom the

oral |l y admi ni stered des-aspartate-. ' [
corpbnnd SEM Hr RSB RELEY BrBRthSIE0S Ay piomed
by pst hb8atuRBYtestfhi s figure gives the data of a full

oral glucose tolerance test conducted at 8 weeks of

~ the sane experinent described in Fig. 3. . .
Figurs; ahowe dne Bjfedt off eiplnadminiaiared deaiaspagate-ppgiotensin Il on

o2 R8I POl O efoap M sngeseyar mpne e

exp_@h@mﬁ_’c s (ljé‘lrﬁ'&%m)s oafrietlesasaﬁnaKKAyeFrﬁmgi o€estioinaninoals were
i.nsulin-induce transl ocation of G.UT-4 in | et
adrhinistared by ciavgee) 0. 4Rl 81 wate3ad gavRs 4 it °3 Bnfthéls were

s A GpIa 4483 enlhlol g R I EAYRIRT n 02
mL twalet e despettively, tfoeat eariddadeweekKOralt glucoseetolerance test
(determined at 30 min) was carried out after 4 and 6 weeks of treatment. N = 5
to 6. *Significantly different from the corresponding values of the control
untreated rat (p< 0.05, ANOVA followed by post hoc Tukey test). Data obtained
after 8 week of treatment are given in another figure, Fig. 4. Note: The data
show that orally administered DAA-I exerts hypoglycaemic action in diabetic GK

rats after 6 weeks of treatment.

Figure 4 shows the effect of orally administered des-aspartate-angiotensin | on
blood glucose profile in diabetic GK rats at 8 weeks of treatment. This figure
gives the data of a full oral glucose tolerance test conducted at 8 weeks of the
same experiment described in Fig. 3. *Significantly different from the value of
the corresponding control (p<0.05, ANOVA post hoc Tukey test).
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5 panel: Relative (to the non insulin stinmulated
sanpl es) levels of plasma nenbrane GLUT4 in skel etal

waouswleomst des-aspartate-angi otensin | treat edP@msG2006/000264

control diabetic &K rats. N =3 for each hi stogram
*Significantly different from the value of the
correspondi ng control (p<0.05, ANOVA post hoc Tukey
test). Figure 6 shows thé effect of
des-aspartate-angiotesnin | on seruminsulin |evel 10
of diabetic K rats. Serumfrom8 weeks treated
animal s (as described in EXAMPLE 9) were assayed for

Flgur{ansu ba’séﬂ‘{ésﬁﬁéﬁ‘?’t bpgsgﬁésgﬁﬁe&j étegﬁlhsl 'dﬁelrﬁs@?m _I_r;]deuced
transioehti@s ofedleUT+bin skeletal mekela thdlabeim |€5P6fra’t5h Rpeg| panel:

Repréiaiai et Pt vdhot Hasya aegobeng Ui sfdig@lmuscle of
des-efs?)gﬁ%\?éiaﬂé@tﬁhsww etk @ sandT abhetrdatetotiabetitresS i xatp| leswer

unnatural am no aci ds contenpl ated by tI1 prc? |n
panel: nRefativen(to Thebiren dnawin Stigndalednsagpiesyt Iqypls of plasma

mems a@ﬁ@g‘ﬁé%k%%gél%g\%% i |de% %QHQ@—a@Q‘t’ér%m Pfreated and

ercent age wel
contréharBetieGK shtsyiN a3 for dathl Iueimgaam VSignificantly ebffevdnt from

BALB/c mce treated with oral t d
the valsie-cfdparcorrespondigd 50BHS! ®< G ANOYARSEOE Tutkey test)

percentage wei ght change and survival of influenza A

Flgur%I § Uhowsthe @it %Hgé%sﬁbﬁﬁté-égﬁb%%nm 1 Bn serum |nsul|n level

raperitoneall stered des-aspart at e-
of dlabgm@t@nsnats |Séatm dfsom &n@e@(%hr@ﬂtet%@n@f‘ﬁ@cf%ﬁ Sfescrlbed in

EXA@,%E@@&%H@%&SJ‘% g%ensw% Io&q@gﬁ%ﬁ&éﬁg tﬂ% Uit %@nstlve Rat
lnsul?rpﬁﬂé?&%82((393%5@%6/!@@02_6%83) Thin Qal@leshae&:‘ from serum

ta of the oral glucose tolera t
takeuiioh B in QCdAg orRE1aREE WENaned datied Rars piere o Sgnificnt

aifelgge 3R B allip SEMY ShAMS R ABIGFOM.E | cose
. b|<ta§| erance test carried out in diabetic
a X

Table 1 shows some examples of unnatural amino acids contemplated by the

present invention .

Tables 2 and 3 show the effect of des-aspartate-angiotensin | in animal models
of influenza.

Table 2 shows the percentage weight change and survival of influenza A virus-
infected BALB/c mice treated with orally-administered des-aspartate-
angiotensin |

Table 3 shows the percentage weight change and survival of influenza A virus-
infected BALB/c mice treated with intraperitoneally-administered des-aspartate-

angiotensin |

Tables 4 and 5 show the effects of des-aspartate-angiotensin | in control of

blood glucose levels in animal models of diabetes.
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5 KKAy mce that were treated with orally-adm ni stered
des-aspartate-angiotensin 1. Detailed description of

woOheo7ioasosnt i on Bi bl i ographi c references nenti oReWSGR006/000264

the present specification are for 10 conveni ence
listed in the formof a list of references and added
at the end of the exanples. The whol e content of such
bi bl i ographi c references 8s herein incorporated by
reference. Des-aspartate angiotensin | have been
previously described for use in 15 treatnent of
certain disorders. For exanple, the effect of

Table%%h@\ﬁ@%é @%‘@a of{H SafBRicBsé tblBraR@Nest 8drried out in diabetic

omerul osclerosis rat “nodel resenbling renal |esion
KKAyi nmdmﬂmalhsveieltsaahgd witnintrapedieseallsedministerad degragpartate-

hose arising from diabetus nmellitus was previously
ang'og%tséi hi ned (US2003/0086920). 20 However, the prior art

Tabled58shol®d dbaeh opél ﬁlkég@laébseli’e@leféndée’ﬁe*samanedabat in diabetic
angiotensin |, its derivative, chtlonal %ﬁ "
KKAyamweohhaén@r@@’@@tetdqwﬁa@ralfyo@dmméstef srenparipigrpgiotensin

I prophyl axis of viral infections and/or for the
i nducti on of hypoglycaem a and/or reduction of
hyper gl ycem a-rel ated conditions. In particular, the
present invention relates to the use of

des- aspar.atate-angiotensin 25 | in the treatnent of
M%mgi&@ﬂ&%ﬁ%ondi tion(s), excluding

renal -related disorders. In particular, the
BiblidPAsHhiE! PefePandeseahsntichrrprifli nige t prédemt psa&afnd:atlon are for

i'nvention do not include renal -rel ate (g g %Iﬁ] d of th
converienes Histediin thesiwoseta fsgfoelafgncenane 868 eendorine

exan}qi:r d, Sﬁ\gog\;hgzgg 28hted U?esﬂél‘?sﬁﬁﬁo%rﬁﬁﬁﬁt 'r@l‘éré&ie%t §$ hérein

$-asp ar at e-angi ot en
mcor?@fate@by\refer@cfmnct| onal part and/or anal ogue t her eof
or the treatnment and/or prophylaxis of viral
i nfections and/or for the induction of hypoglycaem a

Des- Qgéjr—ér‘t)éte taﬂﬁn&ctﬁﬁ’éiﬁtloﬂa\fg B! Srevoaely alestiibed for use in

ul ar present invention relates to 5 the use
treatmbntie«sf aTSpiaiTt adleeralem otF@nsenampla, t thegeaffeght qu\,@lesaaspartate

functi onal art
ero RS L) S R AREe B e e
IesmﬁQqn MREAK Téﬁ@ﬁ\@‘ ﬁoﬂhe{/éﬁcﬁfé dizoeddrs dnsludmgt thasel arising from

di abetes, obesit and/ o
diabetus mellitus was prev}(ously determlned (US2003/0086920).

However, the prior art does not teach or suggest use of des-aspartate-
angiotensin |, its derivative, a functional part and/or analogue thereof for the
treatment and/or prophylaxis of viral infections and/or for the induction of
hypoglycaemia and/or reduction of hyperglycemia-related conditions. In
particular, the present invention relates to the use of des-asparatate-angiotensin
| in the treatment of hyperglicemia-related condition(s), excluding renal-related
disorders. In particular, the condition(s) treated according to the present
invention do not include renal-related disorders described in US2003/0086920.
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bulim a nervosa. Wiile researching the effects of
des-aspartate-angiotensin | on the 10 cardi opul nonary
wouomoserss of i nfluenza A virus-infected m ce, PCI/SGa®6/000264

surprisingly discovered that
des-aspartate-angiotensin | increased the survival of
the animals. Simlarly, it was surprisingly

di scovered that des-asparta®Pe-angiotensin | exerts

mar ked hypogl ycaenmi c effects in ani mal nodels of
hyper gl ycaem a. 15 Accordingly, the present invention
provi des new treatnents, prophylaxes and/ or

Theheresaste irvieadbn Cr@lﬁ_%@§itbiﬂ’féﬁufserof"Hé@laSEQﬁgﬁ-érgé]ﬁgensin I, its
and/ or hyperglycem a-related conditions using Its
derjyadivas paiungtienalnear eesdomanalopue thersof dor the treatment and/or

' L . f. 20 :
probHIEKis Rl ecioR A Blor BERINEEASH B8 hwpAduserrain andror
thepredutciiters oé hypetybybdeoniat re phrtialarefie Brobept iMVeRBY! R¥diss to

of at Jeast one viral infection and its synptons
thec‘b??pP% §Fﬁ§‘3£é‘ﬁtﬁfﬁ‘§f‘%h°ﬁ{§'m d Hs deypiee, a funcntPonal part and/or

andflSgu HAELATS ﬂ@gfré’ét?ﬁbﬂtrbr{d/ori Fgogogwgf%%sg?arfﬂueﬁﬁa A infection

functional part and/or an ana
anchdnpetglycagmiohelated - esmitiosd easangpeotlie dizibates, "BBedis), 2Bnd/or
buli dmnistered in a therapeutically and/or

ﬁH%PﬁQ@é@ti cally effective amount. NMore in

particul ar, the nethod may conprise adm nistering to a

Whikeibjreséarahingt hpeapsfsdis aldry cﬁédééﬂar%lfé-%ﬁgfo%éiga'l' Yon the
effective amount of at |least one derivative o
cargipguinenagy iunctions friaflugnzecA wirgs infestedt micey @nvassurdrisingly

; ' 0082 PCT/ S&2006/ 000264 10 under
disYRHE B3 AT AR AR oI ofoBE o dhe SUViVal of the
animakection and/or its synptons to be prevented,

i nhi bited and/ or del ayed or the synptons of the viral
. i.nfection to he apeliorated. The derivative may be
Simifady. Jt was; sHTerisingly; gieepnarad thabdesragpaitaterangiofensin | exerts

ma&@@'ﬁﬁ}bﬁl;% ue. t f. e Least one .
viral “I'nfect i%‘c’)ﬁrié may C(%ga?nr e%@?rﬁg't orrn%dgigr as{ii .‘i‘%’B‘EE@l'Wem'a-
Accprdipgly  heuprasent inkientior providdsendw areatragnize pBdphylaxes and/or
Lnflu nza Vi rus.infe]pti on such as an influenza A
pharmaceutical compositions for viral ‘infections and/or hyperglycemia-related
conditions using its des-aspartate-angiotensin |, its derivative, functional part,

and/or analogue thereof.

Treatment of viral infections

The present invention provides a method for the treatment and/or prophylaxis of
at least one viral infection and its symptoms comprising administering to a
subject des-aspartate-angiotensin |, its derivative, a functional part and/or an
analogue thereof. In particular, the des-aspartate-angiotensin | may be
administered in a therapeutically and/or pharmaceutically effective amount.
More in particular, the method may comprise administering to a subject an
therapeutically and/or pharmaceutically effective amount of at least one

derivative of angiotensin |, according to the present invention, for a time and
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i nfection. 10 Induction of hypoglycaem a/reduction of
hypergl ycem a I n anot her aspect, the present invention
wabhew/opemsyi des a nmet hod of inducing hypoglycaear/asG2006/000264
and/ or reducing hyperglycem a in a subject, the nethod
conprising admnistering to the subject
des-aspartate-angiotensin |, its derivative, a
functional part and/or andlfogue thereof. 15 In
particul ar, the present invention provides a nethod of
treatnment and/or prophylaxis of at |east one
hyper gl ycaem a-rel ated conditi on conpri sing

undeidﬂibndlﬂbﬁél sgffitient faHbihecondes-cts iR tvida - RREHtBhEBRMTr its
its der| vative, a functional part and/or anal ogue

Sym@tﬁm%éﬁ beprsvenied; riehibited capsorodelayed or the symptoms of the

il S8 B e T WEHE HHET o coppaseriec-
angioteveint I, onapieoivaties, Foneibhod ahdfortamaldguestherstf. and/ or

prophyl axis of at |east one of the follow ng states or
condi tions: hyperglycaema, particularly prolonged or

The uﬂ@a@t bﬁblv%h ORI Ma?qd@ 5 réé’ﬁlﬂét&‘yan‘ql ?rgeb{bﬁ Mﬂgén|cular :

di abetes, obesity, m a nervosa exc
the vifad dnfestien anay began rinftnerEzanyine mfgmwensmraasu an Tfpen2a A
lnfecﬂéﬁlbet es (diabetes mellitus), the method conprising
» mnistering to a subject at | east one derivative of
angiotensin . In particular, the at |east one
derivative of angi otensin | i s des- aspart at e-
its derjvative, a functional part

ngi ofensin |,
Indudih SF TV adhicaisakadieion of peRlyesTom ar .t he

angiotensin | derivative is adm nistered for a tine

In ar@cﬁﬁeﬂ BABECHVehe %@é%oﬂ%?ﬁﬂ 9% ﬁ%{l@&&o %6ﬁ1§/’(litgd of inducing

condi ti ons sufficient e CO I on an
hypogiiegentia andioe raducing eyperglybéiia eid, adedubjesd, he/ arethod

a1:]Ne]s The RLe ent ti,on als rovi )
com@¥i§ng, el sl Ror 35T sUbiel” 46 pRudiaBitaiciEnsin 1 its
derivativgas furictionl @fﬁh@/of@halé‘gﬁe'tﬁeﬁéb? treatnent and/ or
prophyl axi s | caemi a, in particular

In pagtishishgdie d?rreawomvleanp@dpnwmsgaymé!n@d: afotreatmentsand/or
propp@ﬁgll\ép%f | afll RBEL CShe ORGEN calMid-R1Btede SR RIR compns%g
administering to a subject des-aspartate-angiotensin |, its derivative, a
functional part and/or analogue thereof, wherein the at least one

hyperglycaemia-related condition excludes renal-related disorders.

In particular, the present invention provides a method for the treatment and/or
prophylaxis of at least one of the following states or conditions: hyperglycaemia,
particularly prolonged or uncontrolled hyperglycaemic conditions as in type |
diabetes, obesity, bulimia nervosa excluding renal disorders arising from
hyperglycaemia as in Type 2 diabetes (diabetes mellitus), the method
comprising administering to a subject at least one derivative of angiotensin I. In
particular, the at least one derivative of angiotensin | is des-aspartate-
angiotensin |, its derivative, a functional part and/or analogue thereof. In

particular, the angiotensin | derivative is administered for a time and under
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di sorders arising fromhyperglycema as in Type 2
di abetes nellitus, The pharnteutical conposition may

woanprises2at | east one derivative of angi ot ensPaT/sS52006/000264

according to the present invention and, optionally, a
pharmaceutically 10 acceptable carrier, excipient,
adj uvant and/or diluent. The conpositions may be
adm nistered in a therapéedtically and/or
pharmaceutically effective dose, and/or for a time and
under conditions sufficient for its synptons to be
prevented, inhibited or delayed and/or aneli orated.
condittdng NuEHEEIRUor LSRG IdilbORs dym@ds e beoprevdnted,
requires otherwse, the word "conprise", or
inhibiteal; | delayetsasdioh ameliotaepr i ses” or "conprising, will be
understood to inply the inclusion of a stated el enent
or _integer_qr gr i ; 0
The iresaitc  OLraloror ARy RpRpY et iipariats BHgietorithh TPy o
pharRhce @icaNBahpositioh hiegeresior 26e Anthefreaméntaraiouprophylaxis

of h;rgrg lgggﬁn?@? ri1m ?ﬂngrltjlgé@gfsfg i ct}rllg%/qegi ac?rth il@@‘é%&ﬁ@é(ﬁ g.g{p{eg@ycaemic
cond@ﬁﬁ% gé?tjé: fé{}p@fﬁ Wibbete¥C Hrasit) O bRlifve Hervodd xeiuding renal

e onset hyperglycaem a-rel ated )
disordésondsing &orh dyperipdéroane ithd ypgnpt diabetgs melliitus, The

hyper gl la-rel ated di ders. Lle
phar B! ey mha a4 o, Greb o it e & aiibletein
| act8iBiny $62R% Fresshflifivertih X, opfishalyl Gh! phamtdusutically

Irndividual. A derivative of des-aspartate-angiotensin

acceptabie tandies, exejpient; agiuvant apfendilugir t  and/ or porti on
of angiotensin | or des-aspartate-angiotensin |

I ncl udi p. 71,030 ; 6/.00 d/
The | PEEGPEEMEor BT <11ty SUTUMEoAet mie Pl & g g onder
pharfialetiidallyi effectiviel ddseonand/andicor aatite iangs unger conditions

TS NN O - T IS e

ameﬁ@r)éteraesu' t in a derivative or peptide that has nore
am no acids than the original angiotensin | or des 5
aspartate-angi otensin |I. The processes

Throsghstt thig spesficatisinetuniess mﬁjp@mteXbﬁ%ﬂttiﬁegL@,thﬁﬁyiSFeﬁlﬁ word
“con'itprrt}igﬁ”,doerrvia\f% iEHse sdch B& p&é%ﬁri&@@’toﬂqﬁﬁﬁmfsﬁwfww Bedfidesstood
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.

An "effective amount" refers to an amount effective, at dosages and for periods
of time necessary to achieve the desired therapeutic result, such as to prevent,
inhibit and/or delay the onset hyperglycaemia-related disorders and/or
ameliorate the symptoms of hyperglycaemia-related disorders. While the
effective amount may vary according to various factors such as the disease

state, age, sex, and weight of the individual.

A derivative of des-aspartate-angiotensin | includes any mutant, fragment, part

and/or portion of angiotensin 1 or des-aspartate-angiotensin | including
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the original angiotensin | or des-aspartate
angi otensin | The preferred derivative in accordance

WQi2047/080082 pr esent i nvention is des- PCT/SG2006/000264

aspartate-angiotensin | or a derivative, honol ogue
and/ or anal ogue thereof. 10 Reference to a honvol ogue
and/ or an anal ogue includes a m notope or peptide
and/ or anal ogue minetic. 18uch derivatives, honol ogues
and/ or anal ogues may function in place of
des-aspartate-angiotensin | and/or its equival ent or
t hey nay act as an agoni st thereof or, when

molec,néﬁ MISI Csﬁ%ég&n'n%ltl pIBEBRMO ﬁd%ﬁsﬁﬂ;t@h@vdelalons

erlva rve i es single or multiple am no aci d 1:?_
and/os ubdditiong i tonsngimtihisin ohor ated/des-asnastateaagicdensin 1. The

procegggl%?)?ggﬁ#tﬁg&q %eittgr]‘%;%ﬂlaragﬁg@msg ?@éﬁ}mﬂ%s%ﬂsi 1 YerivElRe

unct I ons

or pegpée tRQNRLS ol afhd ekist tham thaporginab aagioderssi deorcdes-
original angiotensin |

or
aspartate- amenalne-lan'ﬂﬁat piesPasesin SukEiytipAge delefipns and/or
eriy f ' ' "
s 005 UBEANE B PLBIAETAL fod iprt e ansis i
the ohgjihélaaﬁgflthﬁﬁﬂ orrde-aspartatefangiatghgndr  mul ti pl e ami no
aci ds nsertional am no acid sequence variants are

The PrRIPORHCEEMVAING & pecaBlEaic HBY D19 & opgt jfeffiof’ 8 des-
aspaHSt% %?%Qfe'h%\e 1 8194 %&%‘tl%' h@h'tdm@ afnall"dfoahalogaetﬂ\ereof

possi b sui tabl e screeni ng of  the
Refelreaﬂszaltmawgomomgu@t andz’gr gBanalegyg ingldesa Rimpetope or peptide

cterlzed
anc S04 4 AL AR EPEAEb, Pyl S8, B mey
functiod irdplateabe dbb%gartateﬁ\bmglbtermn Il @ni/ororte eqivalest pn they
t he sequence has been renoved and a different, residue
may ppksas 88 @gPAist {herpptele WhER NRASPF AR ANtagonist thereof
PCT/ S&006/ 000264 13 Where the

As ﬁgfefsggé\;eat & avalif ﬁshﬂzlddésS éﬁﬁ@le?Hr' ZRdtiple adthime acid

t1'tution, e amno acids are generally
substitegibas e ddbifions lend/emileletians de Mawuatﬁ@ngmt@@%m li ggd/or

such drophobi ci hydr o
anglgtpggllnrg Jgé%tﬂ ({))a ﬁ}yc?(ys e Cpg%lﬁg% #M%nsdmllﬁr f&m%tlons and
conyﬂf% BPné‘l‘ééé HiaRivbtathinencid b8qeendecsf the aightdl engiotensin | or
e 5 residues. Amino acid insertions wll

des- aspzmta’@ -angiotansine order of about 1-7 amino

Amino acid insertional derivatives of des-Asp-angiotensin | include amino
and/or carboxyl terminal fusions as well as intra-sequence insertions of single or
multiple amino acids. Insertional amino acid sequence variants are those in
which one or more amino acid residues are introduced into a predetermined site
in the des-aspartate-angiotensin | although random insertion is also possible

with suitable screening of the resulting product.

Deletional variants are characterized by the removal of one or more amino
acids from the sequence. Substitutional amino acid variants are those in which
at least one residue in the sequence has been removed and a different residue

inserted in its place.



10

15

20

25

acid residues and deletions will range fromabout 1-7
residues. Preferably, deletions or insertions are

worag/sesad] acent pairs, i.e. a deletion of twsCT/SG2006/000264

residues or insertion of two residues. Honol ogues

i nclude functionally, structurally or stereochemcally
simlar 10 pol ypeptides from for exanple, other
sources such as for livestdck animals, |aboratory
test animals or primates. The simlar peptides may

al so be honol ogues of des-aspartate-angiotensin |

Anal ogues and m netics include nol ecul es which contain

Wh Jssddriate AFGIBIEALIA | WTHEAVAFedDyRamIR) hcidssubstitution,
eﬂéotiﬁe::‘rﬁ% es whi c% g not contain am no }girlnds ?5 l;jutSlu

the amainer wiciise ae tggnevallyf ueplaced by yOthﬁ'é afaipe asidshaving like

t t
oropdEa. 0ch LSRN EI Moo P S SRELRTR) Ky sic
chaldsnréﬁd ﬂ?éaﬁldeo derﬂfnoU apiat wtﬁtutmmmOam edbelaoﬂ/smglda hoei multlple
re&dg?glséﬁuﬁgzg lg):qlgrr%%nggml ha%ﬁlﬁﬂﬂ a he raﬁ6§£ Eoﬂts ? 7Oam|no
acid ?gé‘iﬁaégaér}oo%'letﬁaﬂ W@Fén}%%eg%{# %o@:@pf 7 AR sfARIeRC Ybrafethbly,

ranal ogues [ ncorporat| ng
deletwmadmneértlams @oe atddsinadjacknt ipaisj vesa deleting o &pe ireridues
the|3|nclude but are not limted to, use of

or ingy 'P'@:L? iR resldugs-no butyric acid,
4-am no- 3- hydr oxy- 5- phenyl pent anoi ¢ aci d,

Hom@r RtieBohsNade! euritivlally,- é@r@bﬂlréllwcbﬂestemor@mlnauy similar
I gl yci ne, orni t hi ne, sarcosine

pO'YﬂBFﬁlﬁéﬁoﬂmh)ﬁ@r eXgmpl: rathes PRUPESHHED a@.far liyestark @pimals,

IS f
laboréi $ﬁk%%§r8é|§n obeBﬂﬁ%\geé)f g?' g1e>l%§1}nn'p e, gagtsagqaryl zaels%Dbe
hom@l@@ﬁ@s Fhtesaspattaienangibi@meirbl. f uncti onal crosslinkers

such as the bifunctional imdo esters havi ng (CH 2)n
pacer with . n=1 to n

AnaiRbigr 859 TEIeHFR MBS BPECHIR RUOERoSON g Mgl

occ%@@%mlﬁo%@@a?‘%@ﬂ &Y nABE@ES WIS dRoh GREdrtHid AMino acids
030082 PCT/ S&006/ 000264 14 npi ety such as

but n\é\feythetesymﬁhawalfum@@l‘aﬂm thensamerasgihe fes-aspartate-angiotensin

cific- re
Aﬂ% gue éatqoa %%W%rﬁ_ﬁ%rlpgmie Eﬁé fl%gtﬁﬁ% Q{)hmde chains,
mcoﬁid)%t‘itm oflefmafiial angh®erisi and/or Theis depiyatiees dpong peptide
if used, for exan?le in the
synthesis and the use o crossllnkers and other methods which impose

conformational constraints on the peptide molecule or their analogues.

Examples of incorporating unnatural amino acids and derivatives during peptide
synthesis include, but are not limited to, use of norleucine, 4-amino butyric acid,
4-amino-3-hydroxy-5-phenylpentanoic  acid, 6-aminohexanoic  acid, t-
butylglycine, norvaline, phenylglycine, ornithine, sarcosine, 4-amino-3-hydroxy-

6-methylheptanoic acid, 2-thienyl alanine and/or D-isomers of amino acids.

Crosslinkers can be used, for example, to stabilize 3D conformations, using
homo-bifunctional crosslinkers such as the bifunctional imido esters having
(CH.2)n spacer groups with n=1 to n=6, glutaraldehyde, N-hydroxysuccinimide

esters and heterobifunctional reagents which usually contain anaminoreactive
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5 manufacture of a vaccine or therapeutic conposition
or in detection assays. Exanples of unnatural am no
weacidgsesnt enpl at ed by the present invention aPeT/SG2006/000264
presented in Table 1. Table I Non-conventional Code

Non- conventional Code 10 am no acid am no acid
a-am nobutyric acid Abu L-N nethyl al ani ne Nmal a

a- am no- a- net hyl butyrate Mgabu L- N-met hyl ar gi ni ne
Nmarg am nocycl opropane- Cpro L-N nethyl aspar agi ne
Nmasn 15 carboxylate L-N-nmethyl aspartic acid Nmasp
am noi sobutyric acid Al b L-Nnethyl cystei ne Nntys

an rQor - r - t hyl.gl mne Nigln .. .
moiB) BB 8 BRIt P D B o e P Rrg PP shecifi-reactive
moietycl ohexyl al ani ne Chexa L- N-net hyl hi stidine Nmhis 20

cycl opentyl al ani ne Cpen L-N-nethylisolleucine Nmle

al ani ne | L=N-ethylleucine NmMeu D arginine Dar
Al Pefe b oF aadiicatiis ey BRcaarIant 48 it the Subjeot des-
- thigni Sit € i
Arayiori T ST NETogHa o SLSR DRI g, in e
manufactues 1of | syacenene tMenspeutd- gbmpasitionami th Bgtaction assays.

Exaliil7 B OHBR B BA A oy 8588 RoLIaraP AIECDRY dhe present invention are
prederiedr®i Tabighenyl al ani ne Nnphe D-isol eucine Dile

L- N-net hyl proline Nmpro D-leucine D eu

- N-net hyl serine Nnser D-lysine Dys
Table fii et hyl t hr eoni ne Nnthr 5 D-net hi oni ne Dnet

L-N-nmet hyl trypt ophan Nmtrp D-ornithine Dorn

Nonlcohbdntibhat! t yr osi ngohirt yr Non-conventional Code
amino acid amino acid
a-aminobutyric acid Abu L-N-methylalanine Nmala
a-amino-a-methylbutyrate Mgabu L-N-methylarginine Nmarg
aminocyclopropane- Cpro L-N-methylasparagine Nmasn
carboxylate L-N-methylaspartic acid Nmasp
aminoisobutyric acid Aib L-N-methylcysteine Nmcys
aminonorbornyl- Norb L-N-methylglutamine Nmgln
carboxylate L-N-methylglutamic acid Nmglu
cyclohexylalanine Chexa L-N-methylhistidine Nmhis
cyclopentylalanine Cpen L-N-methylisolieucine Nmile
D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyliysine Nmlys
D-aspartic acid Dasp L-N-methylmethionine Nmmet
D-cysteine Dcys L-N-methylnorleucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva

D-glutamic acid Dgiu L-N-methylornithine Nmorn
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D- phenyl al ani ne Dphe L-N-nethylvaline Nmwal D-proline
Doro L-N-nethylethylglycine Nmetg D serine Dser

wO-2007080d8y | -t - but yl gl yci ne Nt bug 10 D-t hr eoni ReTBGR006/000264

L-norleucine Me D-tryptophan Dtrp L-norvaline Nva
D-tyrosine Dtyr a-methyl-an noi sobutyrate Maib
D-val i ne Dval a-nethyl -a-am nobutyrate Mabu
D- a- net hyl al ani ne Dmal a atonet hyl cycl ohexyl al ani ne
Mchexa 15 D- a-net hyl argi ni ne Dmarg
a- met hyl cyl copentyl al ani ne Mcpen D a
- met hyl aspar agi ne Dnasn a- net hyl - a- napt hyl al ani ne
D-histidB@ap D- a- met hybgaigpar t at eL-Nastpylghengidlinyiheoeni ciNmhei ne
Mpen D-a -nethylcysteine Dntys
D-isoldcibd- am nobut yl ) gligyci ne NglLd-m@hdpratimeny| gl ut aniNyepro
Dmgl n N-(2-am noet hyl ) gl yci ne Naeg 20
D-leucRea- net hyl hi sti dPies” Dnhi s NNeBetavissisdr opyl ) gl yIPRE"
‘Norn D-a -nethylisol euci ne Dm‘qe‘ .
D-lys"lgnam no- a- met hyl BYeyrat e NRRSBEYEERV AR hyl | eud T
l eu a- napt hyl al_ani ne Ana - si ne
D'metﬂ'l-orﬂi%%zyl gl ycine KB D a- Eeq%tﬁ#e%%%ﬁ %e Drrrrqun]t)/ps
N (2-carbanyl et h [ yci nel - met hyl orphishi ne
D Om'%r n N-(car bany%ﬂr?)er?hzl ) gl )l/'gl?hgthﬁggdr%n@ ylorin
D-phe&l s hyl phenyl gjpagi ne Dnphemethyivaline Nmval
2- car boxyet hyl )glycine Ngiu D a-nethylproline
D-prolR@Pr o N- (car boxymetdyl ) gl y ¢ivmelNgisihyly@@i007/ 0300829
PCT/ SG2006/ 000264 16 D-a-net hyl seri ne Dnser
D-serih’\t cyc: oEut yl Igl Iycilim;er Ncbut LEN-methgttthyptvioe®®ni ne MHPHE
cycl oheptyl gl yci ne Nche D a- net hyl t rypt oph Dt r
D-threlpiog cl ohexyl gl ycibi@ I\I(:hexIo L@"H@H‘Fé‘lehy?/t yrggi ng %ﬁﬁ P

: y
o-ryarEY cododucyl ol Ve Nedod BTt hyl al ani ne Raral a
D-tyro’éll-ngyCI ooctyl glyci lﬂ?r Ncoct a-methyl-aminoisobutyrate Maib
D-valine Dval o-methyl-a-aminobutyrate Mgabu
D-o-methylalanine Dmala a-methyicyclohexylalanine Mchexa
D-a-methylarginine Dmarg a-methylcylcopentylalanine Mcpen
D-a -methylasparagine Dmasn a-methyl-a-napthylalanine Manap
D-a-methylaspartate Dmasp a-methylpenicillamine Mpen
D-a -methylcysteine Dmcys N-(4-aminobutyl)glycine Nglu
D-a-methylglutamine Dmgin N-(2-aminoethyl)glycine Naeg
D-a-methylhistidine Dmbhis N-(3-aminopropyl)glycine Norn
D-a -methylisoleucine Dmile N-amino-a-methylbutyrate Nmaabu
D-a-methylleucine Dmleu a-napthylalanine Anap
D-a-methyliysine Dmlys N-benzyiglycine Nphe
D-a-methylmethionine Dmmet N-(2-carbamylethyl)glycine Ngln
D-a-methylornithine Dmorn N-(carbamylmethyl)glycine Nasn
D-o-methylphenylalanine Dmphe N-(2-carboxyethyl)glycine Nglu

D-a-methylproline Dmpro N-(carboxymethyl)glycine Nasp
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D- N- et hyl ar gi ni ne Dnmarg N-cycl opropyl gl yci ne Ncpro

D- N- et hyl aspar agi ne Dnmasn N-cycl oundecyl gl yci ne
woleonTeh30d®2 N- net hyl aspart at e Dnnmasp PCT/SG2006/000264

N- (2, 2- di phenyl et hyl ) gl yci ne Nbhm 10

D- N- net hyl cyst ei ne Dnntys

N- (3, 3-di phenyl propyl ) gl yci ne Nohe

D- N- net hyl gl ut am ne Dnngl1®

N- ( 3- guani di nopropyl )gl ycine Narg D N nethyl gl utamate

Dnmgl u N-( 1- hydroxyet hyl ) gl yci ne Nt hr

D- N- et hyl hi stidi ne Dnmhis N (hydroxyet hyl))gl yci ne

D-a- mﬁﬁﬁsfenn@' N- et hyl beeéreuci neNpdipdugiglycine Ncbut
N-(i m dazol yl ethyl))glycine Nhis 15 D-N-methyl | euci ne
D-a-méytinianihe ( 3- i ndobyrittyet hyl ) glcy«zimheetyl’glyplnp Nchep

D-N-net hyl I ysi ne Dnm ys N net hyl - a- am nobutyrate
D-o-méthgimiptopha net hy| BywPohexyl Hrcd@iph%ylwﬂ?exa Nchex

D- N- et hyl net hi oni ne Dnmet ornithi e
D-a-mBRYYFOSINR- et hy| cPE]%pent yl &r‘%(ﬂ?‘??éy %’ dec

N- hyl
DRI am no SoBUMr at o NETE L REMLERE! pr ol | norer 20
D-N-n%[_h&@{am{w%'\l- (1- .nEt fﬂ%h]%or)yl ) gll %Glb(gl:?ylj]d}!rckn% Ncoct

yl serine propyl ) gl yci ne

D-N-rfek h?llérg%r{g' met hyl t y,g@p ne D’ﬂlﬁyblbpro@-ldwcn‘ﬁt hyl t r ypicpphan
N-(1- et hyl et hyI ) gl yci ne Nval

D-N- rr@tHNaB@r&@(rlet yrosi mamiasit yr  N-eyeibimdeayigigiehy | al arches
Nmanap 25 D-N-net hyl val i ne Dnnval

D-N-midthyeispeytateeni ci | | dmmaep Nnpe - (Z&Cﬂi’henﬂﬁw)ﬁwp‘ﬁe aciNPh@abu

N- ( p- hydr oxyphenyl ) gl yci ne Nht L-t - but
D-N-nRifiigy$teige hi onet h)ﬂ“mb’%m ne d'WQ@G?%@é@%%y%bﬂe

PCT/ SG2006/ 000264 17 L-
D-N- np@éfwlglq_art]fﬁjrmphenyl%m neehgf?@g%g@a%@ﬁ%ﬁ% ﬁle'\yall@m ne
L -
DN B ar (at o AN U o A EhReARRRGRC e L

hylcyst ys C
D-N- n$eﬂJWm'St'Hﬁ%/ | gi ut amq?@%f\%/bn Lﬁwngteﬁjf Fg%itygh%t lenﬁ/gl?%t °

D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis
D-N-methylleucine Dnmleu N-(3-indolylyethyl)glycine Nhirp
D-N-methyllysine Dnmlys N-methyl-a-aminobutyrate Nmgabu
N-methylcyclohexylalanine Nmchexa D-N-methylmethionine Dnmmet
D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen
N-methylglycine Nala D-N-methylphenylalanine Dnmphe
N-methylaminoisobutyrate Nmaib D-N-methylproline Dnmpro
N-(1-methyipropyl)glycine Nile D-N-methylserine Dnmser
N-(2-methylpropyl)glycine Nleu D-N-methylthreonine Dnmthr
D-N-methyltryptophan Dnmtrp N-(1-methylethyl)glycine Nval
D-N-methyltyrosine Dnmtyr N-methyla-napthylalanine Nmanap
D-N-methylvaline Dnmval N-methyipenicillamine Nmpen
a-aminobutyric acid Gabu N-(p-hydroxyphenylglycine Nhtyr

L-t-butylglycine Tbug N-(thiomethyl)glycine Ncys
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L- -nmethyl histidine Mis L-a-nethyl honophenyl al ani ne
WMhphe L- -nethylisoleucine Mle

woR(@/seshyl t hi oet hyl ) gl yci ne Nmet L- - net hyl PeusSGR@6/000264

Meu L-a-nethyllysine Mys 10 L- -nethyl net hi oni ne
Mret L-a-nethylnorleucine WMile L- -nethylnorvaline
Whva L-a-nethylornithine Morn L- -nethyl phenyl al ani ne
Mphe L-a-nethyl proline Mdfo L- -nethylserine Mser
L-a-nmethylthreonine Mhr L- -nethyltryptophan Mrp
L-a-nmethyltyrosine Myr 15 L- -nethylvaline Mal
L- N- et hyl honophenyl al ani ne Nmhphe

L-ethyl%/c(ir%' (2, 2-di phengget hyl) Nsdalimemine Pen

(N- (3, 3-di phenyl propyl ) Nnbhe

L-homégeRaamtineet hyl ) gHyted ne car bamgthyiztanipe) gl yci ne Mala
1- carboxy-1-(2, 2-di phenyl - Nnbc ,

L- -metaylasgininei no) cycl oewpane  2boRaiiviegPHeY G ener al Mgsn
descri bed the invention, I be nore adi ly

th i
L--mefhigesesietsod t hr oulfRsk ef er enl:‘g"”?%'ny?ﬁl\g“tw%?'ﬁ"'@w ng M&(bglﬁrpl es
e POV GG v, S gt on. g

resent invention.
07/ 030082 PET( SG2006/ PQC g AEEKAVPLES  Mgiu
L--me%gﬁ;ga 'S nol ecul a (nbi ol ogy tgﬁﬁﬁ%gques known in the art
- isB@te speci ficahlsy descLidipshywrpBanRaainky Mhphe
- me?@ﬂlsomeed as described in Sanbrook and Russel,
L- -melpli@ruting O oni ngile A Labor at@myethyiiriomiy))gi@hted Spiniehgs
Har bor Laboratory, New 5 York (2001). Exanple | -
L- -meBylsucide of Mat er i Mis Des- asparmeihdysitigi ot ensi n WAS
pur chased from Bachem (Dubendorf, Switzerl and)M |
L- -meDeynedipriinet at e- andietensi n I-CARNHRCIGYSNFar ed by MNe
techni ques well 10 known in the art. |nfluenz
Panty dr

L- -mepgyjopline2/ 68 vi r MVand Maditi e fine Ki dney ctells

L- —m%@%9%¥9&%ﬂ%§8f OT ;\PpWeATCC' -m}e-mgljhl/’lbﬁliﬁas a titenpd

L- -methylserine Mser L-a-methylthreonine Mthr

L- -methyltryptophan Mtrp L-a-methyltyrosine Mtyr

L- -methylvaline Mval L-N-methylhomophenylalanine  Nmhphe
N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine
1-carboxy-1-(2,2-dipheny!- Nmbc

ethylamino)cyclopropane

Having now generally described the invention, the same will be more readily
understood through reference to the following examples which are provided by

way of illustration, and are not intended to be limiting to the present invention.
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m in 2 days on 11 day old SPF CE. Six to 7 weeks old
femal e BALB/c mce were obtained fromthe Aninmal

wQenmi7asooshat i onal Uni versity of Singapore. SiXPC0/SGZ006/000264

weeks ol d diabetic KKAy m ce were purchased from CLEA,
Japan. 15 Exanple 2 - Devel opnent of a Muse Mdel for
I nfl uenza A Virus Two BALB/c mce were intranasally
infected with 50 pL of infd uenza A virus. Two days
| ater, the infected mce were sacrificed by cervica
di sl ocation and their lungs were renoved. 0.3 g of
l ung tissue was honogenized in 1 nL of 20 PBS
EXA i ning 1000 units/L penicillin and 10 pg/L
———A@ﬂgégtonycin The lung honobgenate was cl eared of
connective tissue by centrifuging at 5,000 rpmfor aﬁ§
Stancmrdlu’nebccﬂard)lbl@gyhtecbplqueatknq\lﬂ“gén thgjayt Iﬁ’@ﬁ’n@‘éﬁwﬁ?@c' ly

cesorsls e e GRE el 28, MPERPEI G5 s apER i kel
Mole%d{nﬂﬂg;MQm%soraw@ WMaAGSs Sod Spangadizthomasborapuy Bew

virus virulence and titer in each passage
York (40010 ng honpbgenate was nonitored by assaying its

infectivity in Madin-Darby Canine Kidney (MDXCK) cells,
\NhICh is a host cell for influenza A virus. The

3hisof the influenza A virus WO
2006/ 000264 19 increased

progressively with each passage. Fl fty pL of passage-6
Des- dasp’ag’catwmggﬁenama wasi valehiased 2frgmy %& ndorf,

oo et el Ty ek

knomﬁ‘lnlh' 'erﬁlt RELERTE ATARBT2/BSPErIsAed Aadiniarbiy rCaning Kidney
anpl e - Monitoring and Treat ment

cells GNGE[BI gurAU%Qd froar ATO&s - dbgaritus Bas & @%b@gﬁgpﬁ 3 ?EJ)IP"SO/ 0.2
mi lr\l\zfgilﬁlyj/g nrﬂzngaf dgyr &?hélggg(glt:'e% g@{:%’ welks %I@‘?éfﬁéfé BAEB/c mice

age- ung honogenate | ost
wereVWHtaikedarsn tiseNnimadCéateal Nagonaluniversityof Singaperecchix to

descri bed by Johasson et al dy the
7 weeks el dgbe e KKAIIAREIV STy BRerL Mo Ee JEPAN

paraneters. Six to 7 weeks old female BALB/c nmice were

intranasally infected wwth 50 pL passage-6

Example 2 - Development of a Mouse Model for Influenza A Virus

Two BALB/c mice were intranasally infected with 50 pL of influenza A virus.
Two days later, the infected mice were sacrificed by cervical dislocation and
their lungs were removed. 0.3 g of lung tissue was homogenized in 1mL of
PBS containing 1000 units/L penicillin and 10 pg/L streptomycin. The lung
homogenate was cleared of connective tissue by centrifuging at 5,000 rpm for 5
minutes on a bench-top centrifuge. This homogenate was labeled as passage-1i
lung homogenate. A second batch of 2 BALB/c mice was infected with 50 pL of
passage-1 lung homogenate. The process of passaging was repeated and the
virus virulence and titer in each passage of lung homogenate was monitored by
assaying its infectivity in Madin-Darby Canine Kidney (MDCK) cells, which is a

host cell for influenza A virus. The virulence and titer of the influenza A virus



| ung honogenate. Goups of 5-9 mce were orally
adm ni stered with one of the follow ng dose of
wdeso7aspaet at e- angi otensin 1:- 300 nnol e/ kg daPCy/sGer06800264
days, 600 nnole/kg daily for 8 days, and 1200
nnmol e/ kg on day 2 post virus infection 15 (i.e. only
one dose was adm nistered). A group of 8 mce were
simlarly admnistered witer for 8 days and served as
the control group. The weight and survival of the
mce were recorded daily for 16 days. Exanple 4 -
Effect of Orally-Adm nistered
incre dhIRNwitet SQ@r‘u Nodssiye. 2Pifty pUS-ofnpassa@d-6 lun
%%yce Th@ results o? t% st ud}// gre su%mralfgzé?d |ng

homdebiate, 2quindlelipioc2.8d« 1185 Fi@GDSP, oftihe’ vighs; inyMgir iy igeligfwere

eac sur ani_pal a e e
then 263 Gofrrt &F BRSRD qf TerBlR ISRt A I ChEP R AgTothe
antiviril@&cish ®f absidipasots-aagiotsrdirehch  treatment group were
expressed as the nean SEM Significant differences 25
were determ ned by one way ANOVA and post hoc Tukey
test. The accepted |evel of significance was p <
0.05. Des-aspartate-angiotensin | is an antiviral

Exa@@@ HitoFi OJ d TFeanl%h{ With ©ralyj-Aarahistdrd Dewh
e vVirus 0082

anq1cﬁ€ff$|6@00l®ﬂoe|®2¢£A VIBﬁS Infiecied BALBICAMICE. Ef fecti ve
antiviral activity was observed with a dose of 600

o LR A RIEIR el FBfoghad pos b an

suffehd F4takity N TN €blbindred bﬁﬂbcélvmléémrlbed by Johasson et al was used
I ntraperitoneal |l y-adm ni stered

to studpic ﬁﬁ@cbﬁbﬂé%@ﬁﬁﬁﬂafﬁya'?ﬂ'oﬁeﬁ‘ﬁlm% Fhese DRrAMESteR edtlg 7
weel@f&@/ BrdiE %élllﬁ/{: Wﬁgﬁ}e@é ‘?ntﬂ&r?aesa‘ﬂ? 'ir?febt@aﬁaﬂr? 60V|LILt Pa&sage-6

passage- onogenat e and he wei ght of each
lung émlmmjenm @mupsomfeﬁ}Qd"aldeywa@ d@ély radmajdlsit@feMWPQES of the

fologingriase AbACEgSHABAS o0 BRES b acp TaTSEhd FFLRER dave.

600 hfho@e/llg rHaHWfoP@%@Q%ﬁd hobb Gh"m@lélldgn@h HEBS) pest \ﬁh’uis infection
he” day when their wei %h | oss vvas 15% o
(i.e. g)T’é'ﬁtCHIG dosen\gas hadminisierasdst A igre\R t9f o m@@xwefﬁl gimilarly

som LT e E A e ey e o

suervBEoif ﬂhteahuc@msérel reteriddodailyeok 16 days.

Example 4 - Effect of Orally-Administered Des-aspartate-angiotensin | on
Virus-Infected BALB/c Mice

The results of the study are summarized in Table 2 and depicted in Fig. 1. The
daily weight of each surviving animal was expressed as a percentage of its
weight at Day 0 (i.e. day of virus inoculation). The data of the control and each
treatment group were expressed as the mean + SEM. Significant differences
were determined by one way ANOVA and post hoc Tukey test. The accepted
level of significance was p < 0.05. Des-aspartate-angiotensin | is an antiviral

agent in term of its ability to attenuate the weight loss and survival of the virus-
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Hence, 7 animals were randomy chosen for
des-aspartate-angiotensin | 15 treatnent and 7 ani mal s

woanonatisel e treat ment. The wei ght of the treaPe®/sSG2006/000264

animals were nonitored till either the aninmal died or
regai ned 100% of their initial weight. Surviving
animal s were eut hani zed and their |ung honbgenate was
prepared and assayed for 2tfluenza A virus as
descri bed in Exanple 2. WD 2007/ 030082
PCT/ S&G2006/ 000264 21 Post Infection Average
Pgrcentagaz¥§;ght Change (wei ght of individual animls
0 .
infect2d 3 fLGERER dhife ety Wr?%o?@éﬁﬂé@d iy 3) dGgmtof GO0
nmolevkg| mirhgﬂsjalseogdaéh fers8 aﬂgayrsn@né a fsig Q@Qﬁﬁy@f (802 nrgplerkg
ose on Day 2 (n 5) 9) =9 0 100 100 100
9“’3“1%Baﬁ102 4 2.2 102. 1y 1. (5 98. )7 )1.3 103.5 0.5 2
93.41.4 96.22.0 95.81.4 96.80.6 3 88.7 1.0 90.8 2.4
92.0 1.7 95.1 0.8 4 86.41.3 85.82.9 92.41.8 96.71.2
584.1 2.383.2 3.494.8 1.8 96.3 2.1* 6 83.3
3.6 94 1- &
Example & Ianpofi

aspatafd 18%n§|r9 o?%fﬁje%% Alvﬁug infe8tel0B ABBAMILe98. 1
. . .44.5 105.9 1.3 (1)

Thirty BALB/c mice were infected with 55 uL passage-6 lung homogenate and

the weight of each animal was monitored daily as described in EXAMPLES 3
and 4. Animals were intraperitoneally administered with either 60 nmole/kg des-
aspartate-angiotensin 1 in 0.1 ml of phosphate buffer saline (PBS) or 0.1 ml
PBS on the day when their weight loss was 15% or greater during the first post-
infection week. This treatment was continued for 7 days. Of the 30 animals, 14
animals lost more than 15% of their weight during the first post-infection week.
Hence, 7 animals were randomly chosen for des-aspartate-angiotensin |
treatment and 7 animals for vehicle treatment. The weight of the treated
animals were monitored till either the animal died or regained 100% of their
initial weight. Surviving animals were euthanized and their lung homogenate

was prepared and assayed for influenza A virus as described in Example 2.
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12 102.4 3.1 96.9 95.1 5.0 106.1 1.3 13 99.9 5.8
96.8 95.5 5.2 108.1 1.2 14 103.0 3.9 98.2 99.1
wG@2407030082 1.3 15 105.4 3.8 99.6 100.3 4. 2rd08G4006/000264

1.2 16 104.43.5 102.4 97.04.8 108.41.5 Table 2
*Significantly different fromthe correspondi ng
control value (p < 0.05, ANOVA post hoc Tukey test)
Bo! d nunbers within brackets indicate nunber of
animals that died on the day of recording. .#Average
value fromtwo surviving 5 mce i.e. no SEM Exanple
6 - Effect of Intraperitoneally-adm nistered
Des- aspartate-angiotensin | on Virus-infected BALB/c
Poat® t+-he—stutdy—are—sumartzed—Tn Tabte 3-

e wei ght of_ each ani
Inssfers b AUBLPOR P o3 e %é%& RAPARFRuA Snfnals at
E rfoé’at ;d ?vith sal i ne ! | gij)\é;st | nn?s%t) mce that were

( _ ( a week. In the
Drbles- aspartate-angiotensin | treated WD 2007/ 030082

0061000264 29 _m.e~n Aanl el = ! o
ani nal%géﬁ?l\\;ﬁ\\; E’ﬁg{nahr"' ;ic’mgoqy 'I “U:rJib iw0 Lhm(ﬁé/%
No i nf FBknza AT k%ﬁ det 2 gJd hg \En as"s biHgie:
st e G

honogenat e of t%r
that des-aspartate-angotent —exerts o ective
' =13 - 1035£05

Oantivid9p acti np1 M O In\\.l’e
P eTg 1 o T ot

0
Tvirus] 182424 Infd% ! Ftrﬁiq ' 5l gud: :I[
=Adm-p- St By *
3Des- aspfsi/at O ngQngﬁn')q‘ﬂn L 9208 bhd g lyB1E0,8 .
4i n Di ah86#c KRAV 88-8& Z%e dil aBeAtT-Biay |ni el Eidls

b S5

20f | nirf83éd 1-8nea¥9 9Lkl nig

5di vi ded8#dt2.Bqurd3g Adds r‘nncpé-ﬁi"-'n%g*gf]@ 963,42 10
6per_ g 088.3 #abnn|% 1'i3t he conPPEIE Hloun 0 2 3.1
7i nt r apeBition®8l |l YWoakini ni st ef 878 1261 <n1978% 44
8in the Sécondd t 7Y, and fouPBR 2 8ups Wet®33idm | ar|
adm ni|48ered wifth 100, 200, [400 nmnl e/ kg
odes- agpanisat @2anf&tensin || 988spdbtive] P05 h*dA4 nf
101 PBS. 9BrMearment98M™t h sal i ne 98:8dt #68s- ashH0t-heet 8
1angi ot engion: 2.8wWaso7c4lr ri ed out 984i# 4.5f or P1GERKES.3 (1)
Fol | owi(mg this,| animals werg

>

~H

+_
[
)

12 1024 3.1 | 96.9" 95.1+£5.0 106.1 + 1.3
13 99.9+58 | 96.8 95.56+5.2 108.1+1.2
14 103.0+3.9 | 98.27 99.1+34 107.2+ 1.3
15 105.4+ 3.8 | 99.6" 100.3 +4.2 109.4+1.2
16 104.4 + 3.5 [ 102.4" 97.0+4.8 108.4+1.5

Table 2 “Significantly different from the corresponding control value (p < 0.05,
ANOVA post hoc Tukey test) Bold numbers within brackets indicate number of
animals that died on the day of recording. *Average value from two surviving
mice i.e. no SEM.

Example 6 - Effect of Intraperitoneally-administered Des-aspartate-angiotensin |
on Virus-infected BALB/c Mice

The data of the study are summarized in Table 3. The weight of each animal
was expressed as a percentage of its weight at Day 0. All mice that were

treated with saline died within a week. In the des-aspartate-angiotensin | treated
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15 fasted overnight for 16 hours and oral glucose
tol erance test was perfornmed as follows: blood was
waoizodrdsensm from the orbital sinus for bl ood gl BCDSE2006/000264
determination (tinme of wthdrawal was designated as 0O
tinme), animals were then orally adm nistered gl ucose
(29/kg), and bl ood was wi thdrawn at 30, 60 and 120
m n for blood glucose dete2ari nati on. The bl ood was
all owed to clot and bl ood 20 gl ucose was neasured as
serum gl ucose using a comercial glucose kit from
Thernmo El ectron Corporation, Australia. Table 3 shows

L hat des: r e-giang: g iai
mich S9h T ERBE NS SRTSARER Saleq W, R e dndk orgina
weigtitgniNg @refluiehya | Awsrnusdwealseddteoted! gi dlomdeng dwoshogenage of the

and 60 m n_of the oral lucose tol erance test. .Th
sungieg, MigepAnealPsith Show dhat AasgepastaiepggdiRigin gheexerts
eﬁe&?\feasa%(ﬁrglt Schoilint Sl‘?e%ﬂtir'mgt; NARSESEEA NiReghieerfNitice from
action and can be use to reat the synptons of
dyingy per gl ycaem a. WO 2007/ 030082 PCT/ S&006/ 000264 23
Exanpl e 8 - Dose- Range Fi nder Experinment for Oally
Adm ni stered Des- aspartate-angiotensin | A dose-range
finder experinment to determ ne the hypogl ycaem c dose
for orally adm nistered des-aspartate-angiotensin |
ExaWisie @ -SEffe@ of il gifasaitionéallytAdisinistemtbbesaspartatehangiotensin |
animals 1n each of _the three treatnent groups of 7
on Bipgd &3lueosadriofie isDighetic KKAY Wicgini ni st ered ( by
gavage) 200, 400, and 600 nnol e/ kg/ day
The GRRRIPRIUAL Fcgete RIRLLA lnto Yol ¥ bofbidtilof © animals
per Yirolip. akhiynadsin thestentenl droap veredhaperitheealty administered 0.1
period was 4 weeks. Oral g ucos%é‘ | erance test was. iarl
ML SaPe BRI dn 106388EIhodiTtn ABch P SITOURE Werq pipilarly
' d 0 4apd Ny -angiotensin |,
e Rt it R 20D, O4R0,, oG déasititdte-ang
resplstivelypam t Gutle nangf dPB8siTreatrentamwitsf isaline vand odeg-aspartate-

ang&éﬁ%ﬂgy@géﬁ c%rr;’f1 ?)tubggﬂf gqrfé%%%ﬁfgggq@gg tﬂ[&?la%l)ﬁgls were
fastgré%v%?lﬁ’i@ﬁf frerePhdlh @t%b@wgt}gﬁlsglt@@?and@te& weesserformed as

ofile”in Diabetic n this experinent, the
follaws:nilaod rwaacwitbéravire fromedhe r erit@énsings ofgs bigody glucose

determination (time of withdrawal was designated as 0 time), animals were then

orally administered glucose (2g/kg), and blood was withdrawn at 30, 60 and 120
min for blood glucose determination. The blood was allowed to clot and blood
glucose was measured as serum glucose using a commercial glucose kit from
Thermo Electron Corporation, Australia. Table 3 shows that des-aspartate-
angiotensin |, administered at doses of 200 and 400 nmole/kg/day for 4 weeks,
significantly lowered the blood glucose level at 30 and 60 min of the oral
glucose tolerance test. The data, graphically displayed in Fig. 2, show that des-
aspartate-angiotensin | possesses hypoglycaemic action and can be use to

treat the symptoms of hyperglycaemia.
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di abetic KKAy mice were orally adm nistered (by

gavage) 200, 400, and 600 nnol e/ kg/ day
wdeso7aspaet at e- angi otensin | in volune of 0.1 RCTASER@6/000264

respectively. Animals in the control group were

simlarly admnistered 0.1 nL 20 water. The treatnent

period was 4 weeks. Oral glucose tolerance test was

carried out as described i B3EXAMPLE 7, except that

bl ood was sanpled at 0 and 30 min. The data,

presented in Table 5, show that des-aspartate-

angi otensin | exerts significant hypogl ycaem c action
%@%&%%9%8%%%% E8er ERIRiht fop @%I?J)Q\Hrﬂﬁ%@&%d Des-

24 Exanpre 10 - £ffect of

aspértatd-gngidtensirst er ed Des- aspartate-angi otensin | on

Bl ood G ucose Profile in Diabetic GK Rats Di abetic XK

A e TalEE Frdttei o it R typhdlEadhiddodF i ety
adndfliStéredt Qfe%dasdaﬁan@mg@te@s'iﬁ of was tdisof ehirisd ngut. 409 this

or. 600 nnol e/ kz,%QOf des-aspartate-angiotensin | in_a
expegment, tfe enenals inegagh @ﬁuth@ thige tpatraery grawips. of 7 diabetic

TR BB bah SR 6y A Yoo, gag, an coo

nmdle/key e eleblfhartate-angivtensired 'hOf/dSIUIT@WbHO damB, sesiectively.
test to detect significant hypoglycaem c action (if

Aniggls in theg cantigle IraUINGES -SHB I @ﬂéﬁl@lﬁ@r@@ dhdimL water. The

treaﬁ@%ﬁ& 5&@%{% s AN i Y g;et{c?gteétglez%@@é &%sgalgéso garried out as

m < action was
destribad i Exanfie falexcepethait el edsfsamplet wtthand Z0nvdiksThe

daté reresanieerin TANe dadbow Sreisiar st PRgOIOIenshals Bhaiective
ora{ %g&%?@&'ié’ S350 4 a?]cc%r?g&ogé ofi660 ﬁgﬁg{:ﬁ(gt e-angi otensin

S0 significan expresse weeks of
treatnment. The results of this study show that des 15

aspartate-angiotensin | is an effective oral
hypogl ycaem c agent and can be used to treat the
h I - Effe

[e-ail IpfetnsnLon Blood

GIubB§é’Pr6‘ﬁléﬁﬁthErm{/Mé‘é' 0” Of G' ucose Transporter-4
(GLU4) to Plasma

In this experiment, the animals in each of the three treatment groups of 7
diabetic KKAy mice were orally administered (by gavage) 200, 400, and 600
nmole/kg/day des-aspartate-angiotensin | in volume of 0.1 mL water,
respectively. Animals in the control group were similarly administered 0.1 mL
water. The treatment period was 4 weeks. Oral glucose tolerance test was
carried out as described in EXAMPLE 7, except that blood was sampled at 0
and 30 min. The data, presented in Table 5, show that des-aspartate-
angiotensin | exerts significant hypoglycaemic action at an oral dose of 600

nmole/kg.
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20 Menbrane in Skeletal Miuscles of D abetic &K Rats
The di abetic &K rats described in EXAMPLE 9 were
weizni7liaedsy treated for another week. At 9 weeReT82006/000264

treatnment, animals were fasted overnight and half the

animal s in each group were intraperitoneally

adm nistered with PBS and the other half with insulin

(0.5 U kg). After 30 ninuk4s, the animals were 25

sacrificed by cervical dislocation. Hnd |inb skeletal

nmuscles were rapidly excised and frozen in |liquid

nitrogen. Miscle sanples were stored at -80 oC until

ExaHiiftd- 10 e Eﬂeefildfn@rélus@dirﬂm'e@féﬁ DHsE tbyanigigesin | on

over-an TCe pac 1 plasma nenbranes were prepare
Blocds Gliecasei Ryefilenip Wi‘r & (esRAtSet al WD 2007/ 030082

PCT/ S&006/ 000264 25 Thirty pg of protein fromthe 25

oy 58 155, UBLIRE N S SPRGHAYIAL arfie

each @Ugggﬂd'mﬁg 22 Oglgrngtgps GSLanl lbﬂZpgdar;sch@mahstgredeJyygavagdoccme of
ol | owe

the fallowiag 0 %@rcmaw?%&e o6 865 2cpirialspgpionpin lglume of

0.2 )é’flr ﬁ’ﬁ‘ ﬁﬁgﬁB 36 gARekikE- Cghﬁ‘oﬂéﬁiﬁwalé)h??ﬁﬁdpe@ welte Birdilarly

aspart ate- angiotensin
admamgterédcaraIryLewlatmcesTmrtg mig udriah- g;lucmeedolerance test was

perftgr anatfg[cfn tgbﬁ\é 2 aoqsp t oq:ettg& $ %@lﬁca%ﬁ/pﬁgﬁﬁcpﬁmlc action (if
anyy ﬁ'?dt%\tré‘é]é;ﬁohﬁ?é@%sﬁéﬂté@%ﬁ@lé’ttenginqb@éaﬂﬁwen*tt AlsSshown in Fig. 3,

concl uded t he des-aspartate- angiotensin | exerts
SIgnma{EdhypygkygawabmttﬂraW% detdatedinhB sveaksX treatmepi Argmals

werRFLAZY Bl DS BB PRt Tlfaret ot ves

perﬁ)'rlgl@tif ithardditer.af Tiest atd, n g@@rﬁwe irgli Etget i4; Gomatthat the
hat were treated with 6 nmol e/ kg

hypdgls/cagm t%ﬁtl@naﬁéldﬁseﬂ%ﬁ’&ﬂate@é@@tﬁ‘@n BW%‘% alget sipnifipantly
| r Y%
xplyeionb P PR gbueatBnt SRR BB G B EhG i des-
asptdﬁéteta?g}mensmhﬂ g i %f&lctlper%r/ahhglp@glyeaemmaag@ueand can be
ereo or the treatnment and/or prophyl axis of at
useddgdteas fze DypyolvicRmidtiNstiakg8% or for the induction of
hypogl ycaem a and/ or reduction of hypergl ycaem a.
There is also provided a kit

Example 11 - Effect of Orally-Administered Des-aspartate-angiotensin_| on

Insulin-Induced Translocation of Glucose Transporter-4 (GLU4) to Plasma

Membrane in Skeletal Muscles of Diabetic GK Rats

The diabetic GK rats described in EXAMPLE 9 were similarly treated for
another week. At 9 weeks of treatment, animals were fasted overnight and half
the animals in each group were intraperitoneally administered with PBS and
the other half with insulin (0.5 U/ kg). After 30 minutes, the animals were
sacrificed by cervical dislocation. Hind limb skeletal muscles were rapidly
excised and frozen in liquid nitrogen. Muscle samples were stored at -80 oC
until used. The hindlimb muscles were subsequently thawed over an ice pack
and plasma membranes were prepared as described by Dombrowaski et al .
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information and/or instruction pertaining to its use.
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was, SUEEERE HpRRIVARE ARR %FNES)F")‘% SR iR i wit
antumUw b déioMal- grlﬂm%@?\% \c/;ld)y 01 w/fé%@@l%d ddd EBldvied by

oLA.OL
inc fwrbh emtéé paf gegondary @f@p (t: ¢6,080) oTD@ hR@is were

dete%} cg)aQ 6@ Hgg qg%a?%cﬁ@aggf&deﬂ&@ Cﬂ%&?gﬁhat (c’j&s%p(}tate—
angNd&5i0 ) @@rilﬂc@'\n)ﬂ@ efBanted AoNth)in-ibddced translocation of GLUT4
to the plasma membrane in skeletal muscle of diabetic GK rats. As insulin
resistance is the hallmark of diabetes, it is concluded that the des-aspartate-
angiotensin | exerts marked hypoglycaemic action in diabetic GK rats by
overcoming insulin resistance in these animals. This is especially so as serum
level of insulin was not significantly affected in the same diabetic GK rats that
were treated with 600 nmole/kg of des-aspartate-angiotensin | (see Fig. 6 for
details).

Example 12 — Kit

The present invention provides a kit comprising des-aspartate-angiotensin |, its
derivative, a functional part and/or an analogue thereof for the treatment and/or
prophylaxis of at least one viral infection and/or for the induction of
hypoglycaemia and/or reduction of hyperglycaemia. There is also provided a kit
for the treatment and/or prophylaxis of a hyperglycaemia-related condition
excluding renal-related disorders. The kit may further comprise information

and/or instruction pertaining to its use.
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PCT/ S&G2006/ 000264 27 Table 4 Dose of Serum gl ucose

| evel at different sanpling time (nnole/dL) des
aspartate angiotens in27 0O min 30 mn 60 mn 120 nin
Control 8.3 0.6 27.3 1.9 22.2 12.2 1.3 1.3 100
13.4 9.9 nnole/kg 7.9 0.9 21.2 1.6 1.3* 0.5 200
"14.5 8.7 nmole/k 6.9 0.9 16.0 1.4 0.9* 1.2 400

50. 6 nmole/ kg 1.1 0.6
ignificantly different fromthe correspondi ng val ue

of the Control ANOVA post

(p_< 0.05

| hoc_Ti lke_y__t_eﬁ_t_)_i
5 Tddasesof Dok enin degosedevaliat giffereateanmding timg (nmole/dL)
di f fjedemsnt sahpling tine
aspartate
angiotens
ini
0 min 30 min 60 min 120 min
Control 222 % 122 %
8.3+0.6 27.3+1.9 13 13
100 . 13.4 % 9.9+
nmole/kg 7.9+£0.9 21.2+1.6 13 05
200 . 14.5 8.7+
nmole/kg 6.9+0.9 16.0£1.4 0.9 19
400 « 13.0 % 3.8+
nmole/kg 6.5+£0.6 154 +1.6 11" 0.6

*Significantly different from the corresponding value of the Control (p < 0.05,
ANOVA post hoc Tukey test)

Table 5

Dose of des- Serum glucose level at different sampling time
aspartate-angiotensin | | (nmole/dL)
0 min 30 min
Control 9.0+1.0 33.7x1.7
200 nmole/kg 8.9+1.0 37.7+26
400 nmole/kg 9.1+1.6 26.0+ 3.6
600 nmole/kg 8.9+0.7 17.5£1.9

*Significantly different from the corresponding value of the Control (p < 0.05,
ANOVA post hoc Tukey test)

10
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as artate-an iotensin | (nnmole/dL) Omn 30 mn

Control 9.0 1.0 33.7 1.7 200 nnmole/kg 8.9 1.0 37.7
wa2607/04@82nnol e/ kg 9.1 1.6 26.0 3.6 600 nnobkefisg2@60800264

0.7 17.5 1.9* =*Significantly different fromthe

correspondi ng val ue of the Control (p < 0.05, ANOVA

post hoc Tukey test) 10 WO 2007/030082
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wakai7rms008i. A nethod for the treatnent and/ or PCT/SG2006/000264

prophyl axis of at |east one viral infection
conprising adm nistering to a subject
des-aspartate-angiotensin |, its derivative, a
functional part and/or arR%nal ogue thereof. 5 2. The
met hod according to claim1l, wherein the at | east one
viral infectionis a respiratory viral infection. 3.
The nmethod according to any one of clains 1 or 2,

Clalm\@her ein the at least one 10 viral infection is an

1.

I'nfluenza virus infection. 4. The nethod according to

A?ﬁ%h?ﬁ%? heStrBhitRert érﬁli’gﬁr‘@iﬁ%@k& &hat Rbst Gﬁétwr@hfnfectlon

ectroni1s in i nfection. 15 5. .
cdmprhmdg obdiministering Ihqpaglsybjae’m @e%awwtatemtﬁgsm l, its

d Iﬁ%ﬁgs%/ &1 eqrﬂ&n@wqrﬁ @né agge{naé%il?e {gq%gg@gt g onpr i si ng

angiotensin |, its deri vat ive, a functional part
and/ or anal ogue thereof. 6. A nethod of treat

Tmmeihoqbuaopw;dlrw(tcsclaﬂn 4t wheseip tapat lﬁ?&épaﬁwéfm?%c’“%s a
rel a conprising admnistering to a
re§851a%> V@%Qﬂ‘z;esct)gﬁt at gP angi gt ensin |, i tsgderi vati ve,
a functional part and/or anal ogue thereof, provided
the at |east gne h aeni a-r el condi ti
Themethed Feordias 18 20V ARGLA AT OF 2, FRETARL et bt one
VIﬂﬁ(iﬁfVe@tlgﬁ is &n Hfﬁl'e g*\/lrg@ﬁ{fébﬁbnat | east one

yperglycaem a- ate condition is type | diabetes,
obesity, and/or buI ima nervosa. 8. The nethod

égﬁéfggggqc:cgf n g%g@clﬂ ?Iraﬁ”n ttg g wi Pﬂ%}l Vn:’ch% é’ﬂgast one
viraiNgfdcasalis PauEn20 A/ iffeclibnl ogue

A method of inducing hypoglycaemia and/or reducing hyperglycaemia in a
subject, the method comprising administering to the subject des-aspartate-

angiotensin |, its derivative, a functional part and/or analogue thereof.

A method of treatment and/or prophylaxis of at least one hyperglycaemia-
related condition comprising administering to a subject des-aspartate-
angiotensin 1, its derivative, a functional part and/or analogue thereof,
provided the at least one hyperglycaemia-related condition is not a renal-

related disorder.

The method according to claim 6, wherein at least one hyperglycaemia-

related condition is type | diabetes, obesity, and/or bulimia nervosa.

The method according to any one of claims 1 to 7, wherein the des-

aspartate-angiotensin |, its derivative, a functional part and/or analogue
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WD 2007/ 030082 PCT/ S&2006/ 000264 30 thereof, is
adm ni stered in a pharnmaceutically and/ or

woOherapensti cal |y effective anount. 9. The net ROWSG2006/000264
according to any one of clainms 1 to 8, wherein the
des- 5 aspartate-angiotensin |, its derivative, a
functional part and/or anal ogue thereof, is
adm ni stered in conbinati @ with at | east one
pharmaceuticall y- acceptable carrier, excipient,
di l uent and/or adjuvant. 10. Des-aspartate-angiotensin

its derivative, a functional part and/or anal ogue

I,

0 thereaqf.. f [ r i i
(Bt 20U gfrel i g gheiRcb iR SRk GiaeRibeuticglly effective
améumccording to claim 10, wherein the at |east one

viral infectionis a respiratory viral infection. 15
12. The use according to any one of clains 10 or 11,

9. 1 ern‘?éfﬂoﬁhﬁcc%rdln%afé g on¥l bRlGIdiIMEEE {P'B, I héfRin the des-
inflluénza virus rnfectron. 13. The use accordlr%a to any
aupartate-ahgiotensli It dtslAerivativesi an fuheticnal | paittansiier apglogue
viral jnfection is.influenza A infectiqgn, 1 .
theistlcisard minisairg b Evbiaron; Wi g fessd tngu Bgrmaceutically-
%cﬁf’éﬁébﬁé‘%rr@fé &pﬂ@ﬁ@@ilé@ﬁléiﬁ#@r adjneasof , for use in

e 1 nduction o ypogl ycaem a and/ or reduction of
hyper gl ycaem a. 25 15. Des-aspartate-angiotensin I,

[ts derivative,, a functipnal . part /

10, bk pSse e Sohe T TS Rk REA REBH AIEHAG erpiooue
#brat, k§aake ARethehi s ntcaRITbA prepiaiads asfndi teash,one viral
provi ded the at | east one hyperglycaem a- rel ated

ioteodiioni on is not a renal -rel ated di sorder. 30 WO
2007/ 030082 PCT/ SG2006/ 000264 31

11.The use according to claim 10, wherein the at least one viral infection is a

respiratory viral infection.

12.The use according to any one of claims 10 or 11, wherein the at least one

viral infection is an influenza virus infection.

13.The use according to any one of claims 10 to 12, wherein the at least one

viral infection is influenza A infection.

14. Des-aspartate-angiotensin |, its derivative, a functional part and/or analogue
thereof, for use in the induction of hypoglycaemia and/or reduction of

hyperglycaemia.

15. Des-aspartate-angiotensin |, its derivative, a functional part and/or analogue
thereof, for use in the treatment and/or prophylaxis of at least one
hyperglycaemia-related condition, provided the at least one hyperglycaemia-
related condition is not a renal-related disorder.
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16. The use according to claim15, wherein at |east one
hyper gl ycaem a-related condition is type | diabetes,
wohewiosgos2 and/ or bul i mi a nervosa. 17. The use BCTSGANNGH00264

to any one of clainms 10 to 16, wherein the
des-aspartate- 5 angiotensin |, its derivative, a
functional part and/or anal ogue thereof, is
adm nistered in a pharmaceitically and/ or
therapeutically effective anount. 18. Use of
des-aspartate-angiotensin |, its derivative, a
functional part and/or anal ogue thereof for the
reparation.o a

16. TeGRer 6rRNG rBFEH SaRRLh 1o bl cacia-related
cohdiiith i3t aibetasy obesity, anmotaqulmmmemosahe at | east
one viral infectionis a respiratory viral infection.
15 20. The use according to any one of clainms 18 or

17. 1% pSBSEELRIAdE Ay bAEE cRfs 10b36, WHesein 8 des-Aspartate-

uenza vir ec i on. he met hod accordln%
aigloteneinof, its ajemwaﬂ\aa ta fBOctlomérparh andioraanalegde t @ﬁa@f is

viral infection is infl f
o R4 ahsaelbaRLARPr WG4 R BRgBive Hiunt
functi onal part and/or anal ogue thereof, for the

preparation of a nedi canment for the i nductl on and/
18. Uee usft desraspartgipeangiotensini la.itsoderp@tives @ functional part and/or

g@egﬁg%prﬁrﬁ?ghg} ﬁr%sbégq{éﬂ 8t2a ﬂﬁ edrl eéarbé?{f for fhe, treatment
gﬁ&leﬁ@fdﬂﬁ%@ ofatedscaieevitalfisfectire treatment and/ or

prop s of the at |east one hypergl ycaem a-rel at ed
condition, provided the at |east one

1o PSR AR08k e i3 " R i = o

% kP sirpmi@sionr ding to claim 23, wherein the at
st onhe hyperglycem a- related condition is type |
di abetes, obesity, and/or bulima nervosa. 25. The use

20.3 ol g&foa@@%n% FoRE i 18 of A92WhetEi' tienat! IBEst one

viral infection is an influenza virus infection.

21.The method according to any one of claims 18 to 20, wherein the at least

one viral infection is influenza A infection.

22.Use of des-aspartate-angiotensin |, its derivative, a functional part and/or
analogue thereof, for the preparation of a medicament for the induction

and/or reduction of hyperglycaemia.

23.Use of des-aspartate-angiotensin |, its derivative, a functional part and/or
analogue thereof, for the preparation of a medicament for the treatment
and/or prophylaxis of the at least one hyperglycaemia-related condition,
provided the at least one hyperglycaemia-related condition is not a renal-

related disorder.
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5 angiotensin |, its derivative, a functional part
and/ or anal ogue thereof, is admnistered in a
woheo7aeset i cal |y and/ or therapeutically effecPCV8G2006/000264
anmount. 26. The use according to any one of clains 18
to 25, wherein the nedicanent, further conprises at
| east one pharmaceutically acceptable carrier, 10
exci pi ent, diluent and/or 3juvant. 27. A kit for the
treatment and/or prophylaxis of at |east one viral
infection conprising des-aspartate-angiotensin |, its
derivative, a functional part and/or anal ogue
24. THEER" accrdip8: toT BRIk 23 26/AEFI Nee! & L8t Bnd hyperglyebmia-
e east ne viral infectionis a respiratory
relataﬂ condldaon imtypedgligheier; ebesityonad/og btimimyeyasaof
claims 27 or 28, wherein the at |east one 20 vira
infection is an influenza virus infection. 30.The kit
25. 'ﬁﬁé?eéé’ 'aeeoﬁd%gafb\/aﬁar@n@fof ¢laivhgs 826 24 vﬂﬁarewmeejes adymrtate-
 east one " viral infection |s i nfluenza
ang‘letensmhl its detivative.t a figncional ket @ndss %'Falogue thereof, is

SRR EaRA e BN P8 UGB EEL amoun

derivative, a functional part and/or anal ogue
20 bt i e G o
RREl B Soct ) Bt e D eCH RIS BB TEBY S, ek Rble | carier

éxdisient, dilebat &tl/di adjudant, the kit conprising

des-aspartate-angiotensin |, its derivative, a
functional part and/or anal ogue thereof. 33.The kit
27. ﬁcl%?rfg* e Lo fhRiInD stk x"i’é dfeé‘tﬂed%ﬁebne viral infection
glycema-rel ate SCon tronist di abet es,

@@ﬁﬁn‘smg ded/aspaliate- am@oteelsvnéa its derlva%/ve a functional part

and/or analogue thereof.

28.The kit according to claim 27, wherein the at least one viral infection is a

respiratory viral infection.

29.The kit according to any one of claims 27 or 28, wherein the at least one

viral infection is an influenza virus infection.

30.The kit according to any one of claims 27 to 29, wherein the at least one

viral infection is influenza A infection.

31.A kit for the induction of hypoglycaemia and/or reduction of hyperglycaemia
comprising des-aspartate-angiotensin |, its derivative, a functional part

and/or analogue thereof.

32.A kit for the treatment and/or prophylaxis of at least one hyperglycaemia-
related condition provided the at least one hyperglycaemia-related condition
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is not a renal-related disoArder, the kit comprising des-aspartate-angiotensin

|, its derivative, a functional part and/or analogue thereof.

33.The kit according to claim 32, wherein at least one, hyperglycemia-related

condition is type | diabetes, obesity, and/or bulimia nervosa.



