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USE OF DES-ASPARTATE-ANGIOTENSIN | Field of the invention The
present invention relates to the use of des-aspartate-angiotensin | (des- 5
asp-ang |), its derivative, a functional part and/or analogue thereof in
medicine. Background of the invention Viral respiratory tract infection is
the most common illness in humans and the 10 economic cost for
non-influenza-related viral respiratory tract infection approaches $40
billion in the US (Fendrick AM et a/, 2003), while influenza causes tens of
millions of day of restricted activity, bed disability and work loss (Sullivan
WP et B 25525 LR THANRERUEY ent threat of a pandemic flu
outbreak and the apparent unstoppable AIDS virus spreading far and
wide. 15 With the ability of viruses to mutate by genetic drift and genetic
shift, new viruses that are not susceptible to existing vaccines will
dostmabtis domstiafo being. There is, therefore, a need to develop more
effective antiviral drugs. Another medical condition, prolonged or chronic
hperptyeaeiiia atieneinl bieodo gheose levele ars slevatechfromdeng) (des-
Rerindsgproduges many detimenal 20.effects JThi ?8@ giion is | dicine.
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

werdwiders estiaaied ;50 million with an equal number of
undiagnosed cases in the First World countries and eight times more 25

UNFHRABgSH ISeSINIHAEHON S WU S I NSBt e 293 JNE %isaena%jsﬁ'te
is_characterised bﬁéh'?{g" blood sugagr%fglucose) resulting from the aefec S
iR S InsUif sEdre N OF HEV A S ns iy BEmEkody Eadistéection
theractiohest SAMENDE D SHE E'E | FEAIAGK2 Asuling/|exding torde influenza
cendiionsat hynarabirasmiay BrRedliabetes iU S8AISH Mork oss
geLleandl dpl?l%tég% N Qf €X0 en'ous insulin and dietary restriction.
CRILTARAR) 91 e b clAISATes Mads MHESHIESRBtERId Pandemic

urre\fﬁ'}herapy of type 2 diabetes i
flu outbreak and the apparent unstoppable AIDS virus spreading far and wide.,

With the ability of viruses to mutate by genetic drift and genetic shift, new
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 hyperglycaemia, wherein biood
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, accounling for more than 100 billion dollars of
healthcare costs annually in the United States (DiRamond J, 2003). The
number of cases warldwide is estimated at 150 million with an equal number of
undiagnosed cases in the First World countries and eight times more
undiagnosad cases in the Third World (Levitt NS ef &/, 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 tc the action of
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and the use of a variety of pharmacological agents that aim to increase

insulin 5 secretion, decrease hepatic glucose production, and/or increase
insulin actions. Despite these approaches, good glycemic control is

beyond the reach of most diabetic individuals, and the state of prolonged

or chronic hyperglycaemia can cause cardiovascular diseases, stroke,
blindness, kidney failure, neurological dysfunction, necrosis and

gangrene of extremities. The search for better and 10 more specific

agents with physiological properties for hyperglycaemia is highly

w d ingly w_and improved treatment of viral .
s S B Serl i i corenty
welEEiRE. The EEMPBIHE desaEpsfRitetangiorigaNdssannliogemsussietary
?n@imeﬁsm. Tapeptidec(3im _W@b@l,219%@@&@)iﬂél@@m%gt‘,)feddﬁ{é\(ﬁ@l:ations
r 0, o) ptidase present in bjood vessels
e TPl e Mt F U Breoud G s msutr
SUBRISEEY 198 T§E U BeRaASHEtES argrbtelin H eaiamsvaseinarbmdctions.
refsdsadtioe£Siap S 6Tg8 4k 6 10028 : 658893862ant the rezch of most
USHRRAI00RAIR0N o, Deuthor s arcaughy o Sosugnested .

for des-aspartate-ang|otensm I. Summary of the inventi ent

inVEMEN AIURYESEY HePrEBRE s St Te, AINGTHS Partiiay, fptviadeswelpsical

antyeftective meanssof wedtqwemirand/of praphylixis Thyialaiaieeionster and
and Sraperalicaemiaepigdd %m:'gm@m&%!fm&?@g&é ia i highly

inventor has surprisingly found that at least one derivative of angiotensin
mWrBaer‘EFs%d in inducing hypoglycaemia and/or for reducing
hyperglycaemia and/or for AMENDED SHEET IPEAIAU 3 the treatment
of Ny eihe R rdiStE d FEn it &S WERAS Hikha trsiatm e disdror and/or
prophyiaxis of'wittalinfedtions hivhengliye pamiculdlr Hbeval-tleast one '
derivative of angiotensin | is des-aspartate-angiotensin |, its derivative, a

The compound des-aspartate-angiotensin | is an endogenous angiotensin

peptide (Sim Mk ef al, 1994, a,b). Itis formed or derived from angiotensin ! by a
épeciﬁc aminopeptidase present in blood vessels and the hypothalamus (Sim
MK, Qui X8, 1984). Previous studies suggested the 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 propﬁy!axis af viral
infections and hyperglycaemia-related conditions. in particular, the present
inventor has surprisingly found that at least one derivative of anglotensin I may
be used in inducing hypoglycaemia and/or for reducing hyperglycaemia and/or
for
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functional part, and/or an analogue thereof. 5 Accordingly, in one aspect,
the present invention provides a method for the treatment and/or
prophylaxis of at least one viral infection comprising administering to a
subject des-aspartate-angiotensin |, its derivative, a functional part and/or
an analogue thereof: 10 In another aspect, the present invention provides
a method of inducing hypoglycaemi%\ and/or reducing hyperglycaemia in a
subject, the method comprising administering to the subject
des-aspartate-angiotensin I, its derivative, a functional part and/or

fgh@n@&guﬁamw&;pé&;ﬂ}bgéﬁhaa@@tmowmi@qm@m% ofa&re@tm@mt@m@@ﬁ
«iopyads, oLt lsash.one, yperalycagmia-ielaed condijen comprising .
|n|s%jr| to a SUB ect des- aspartate-angiotensin I, its derivative, a

d?Uﬁéﬁéﬁapba%f‘@ﬁé%?‘ﬁnéld@u‘é%@%@ﬁ’taﬁﬁ’cﬁﬂ@@@efh%”aﬁIe5§t gadvative, a

fuRyperglysaemiadrelaied conditiomis-aot a renal-related disorder. 20 There
is also provided des-aspartate-angiotensin 1, its derivative, a functional

ABSHAREIRr Anakeguedbereste agnd&rr@ pRaFmaceuticRlCoMPASIten for the
; thereof for (?in th treatme 3d/for Q{ogh¥lax15 Pf %Iggst oge l"{\.{lral
r?r‘?'ftec? era i so prowde des aspar atd anglo ensin I, Prising

adiefivativins fignctiopabipert dnselraiEbytRUREeDn and/ibr aﬁer vatwe, a

fUPBABRACesticalrenpasiian;thetealedor use in the induction of
hypoglycaemia and/or reduction of hyperglycaemia. There is also

provided des-aspartate-angiotensin |, its derivative, a functional part
InareF @iafRsgEs thEteof "&RENGSr ﬁ‘ﬁf&f‘ﬁ@a@é‘a‘ﬁ@&ﬁc@mmﬁ‘éhflﬂw etBdfcios
nWENEE RS HEB I PRAAIDIVE, 2QTY030082 RCI/SGZe06/A0826¢tHd

c“;%%é’}gﬁ? tg%%m%%ﬁrgd/% PIARNYIAKIS O ALLASLONG e angictensin 1, its

caemia-re condltlonﬁProwded the at least oné

d‘ﬁ%%tl‘tjﬁlcaa BriceRARRT IR SRIRGl-related disorder.

There is also provided a method of treatment and/or prophylaxis of at lzast ope
hyperglycaemia-related condition comprising administering to & subject des-
aspartate-angiotensin |, its derivative, a functional part and/or analogue thereof;
provided the at least one hyperglycaemia-related condition is not a rensi-related

disorder,

There is also provided des-aspariate-angiotensin 1, 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 ieast one viral infection.

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

part and/or analogue thereof, and/or a pharmaceutical composition thereof, for
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5 There is also provided the use of des-aspartate-angiotensin I, its

derivative, a functional part and/or analogue thereof for the preparation of

VE(hR8IEERI8At for the treatment and/or prophylaxis of at least difef{ifai06/0¢0264

infection; for the induction and/or reduction of hyperglycaemia; as well as

for the treatment and/or prophylaxis of at least one

hyperglycaemia-related condition, proyided the at 10 least one

hyperglycaemia-related condition is not a renal-related disorder. In

another aspect, the present invention provides a kit for the treatment

and/or prophylaxis of at least one viral infection comprising
udeHARRAHRIAAORIAIRRR drdheiatiye, Aleianak AL AN o related

analogue thereof. 15 In andther aspect, the present invention pfovides a
cokipibethepinvidaidriits Ao carenbyaatborRettichlatan sontidorntanot a
reﬁ%ﬁ[‘r@llﬁgg g%%&%}grtate- angiotensin |, its derivative, a functional part

and/or analogue thereof. There is also provided a kit for the treatment

and/or prophylaxis of at least one 20 hyperglycaemia-related condition

TiERYIdedithe alleaglonhyeerglvgasmiastslated SOBANNHS NYL Yerivative, a

renal-related disorder, the kit comprising des- aspar at(_e-anglo’[en sin 1, its
fugetivaal east fandlonanpiguadhsranbisydbaryrptralinaftaanedigantent for

th_@??@&%ﬁn@ﬂ?‘éﬁd%? a%é@%mk RIEGHIGRMAMLP R A RBJSSRERRY MtRlction

infection. In particular, viral infection may be an influenza virus
angfettichdisivns en WRRIGHCASHTEGGS. TellaBi@aitioriBe treatment and/or

orENPSIENCAGIA-Telled condiendian i bed dRDe R Reio ABElPThe ot

ia nervosa. 30 WO 20 PCT/SG2006/000264 5 The
legeksonspBrtaassiyrAseiRireialerideenditios ia iti@icparpiptaiad/disorder.
analogue thereof, may be administered in a pharmaceutically and/or
therapeutically effective amount. The des-aspartate-angiotensin |, its

IncRiniaRezePrRAcibRIPrpaPNAiaVeNERaIsGREdReraokiinial beniferisnent and/or
pﬂgg}ﬁt]gﬁfs RiagnReRM iRl in PGSR e R Y e M s HAVERL D Rt nsin

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

in another aspect, the present invention provides 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. There is
also provided a kit for the treatment andfor prophylaxis of at least one
hyperglycaemia-related condition provided the at least one hyperglycaemia-
related condition is not a renalrelated disorder, the kit comprising des-
aspartate-angiotensin |, its derivative, a functional part and/or analogue thereof.

Under the relevant aspecis above, the at least one viral infection may be a
respiratory viral infection. In particuiar, 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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The kits may further comprise information and/or instructions pertaining to
%09 300’18 Brief description of the figures and tables Figures: Figure 1

shows the effect of des-aspartate-angiotensin | on weight loss A5

survival of influenza A virus-infected female BALB/c mice. Six to 7

week-old 15 mice were intranasally infected with 50 L passage-6 lung

homogenate (equivalent to 2.5 x 1055TCID50 of influenza A in MDCK

cells). Group of 5-9 mice were then orally administered with one of the

following doses of des- aspartate-angiotensin |:- 300 nmole/kg/dat for 8

days (n = 5), 600 nmole/kg/day for 8 days (n =9), and 120 nmole/kg
Thadednistprrtbter Dwyidqrsin ihftedenipatve) 9 fomtjions deseandéor analogue

injstered), T. p(n= imilarl inist
ORI The (g et Bl of o Aot S ARE e e fleany
efferties ROWTELER 16 shasrastéetarfgioteaspartaits afgyivathein Bofinctional
part SRR s el RINER! madelopdithetep. adrie pRRMES icaly-
effect of des-aspartate-angiotensin | on blood glucose profile in diabetic
acqeriayentesTEhecipierd ingnineiiesradiividet! 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,
Thadésnvaeydoriosoosm PGEH $62008/000264/ 6 fostthafioupeerérining to their
ussimilarly administered with 100, 200, 400 nmole/kg des-
aspartate-angiotensin I, respectively. Treatment with saline and
des-aspartate- angiotensin | was carried out daily for 4 weeks. Following
this, animals were fasted overnight for 16 hours and oral glucose
Britgleranenirst wasperdoredrsadpiiows: blood was withdrawn from the
orbital sinus for blood glucose determination (time of withdrawal was
Ei designated as O time), animals were then orally administered glucose
g), and blood was withdrawn at 30, 60 and 120 min for blood
glucose determination. The blood was allowed to clot and blood

Figure 1 shows the effect of des-aspartate-angiotensin [ on weight loss and
survival of influenza A virus-infected female BALB/c mice. Six to 7 week-old
mice were intranasally infected with 50 pl passage-6 lung homogenate
(equivalent fo 2.5 x 105 TCID50 of influenza A in MDCK cells). Group of 5-9
mice were then orally administered with one of the following doses of des-
aspartate-angiotensin |- 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 (h =
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

G2006/000264
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glucose was measured as serum glucose using a commercial glucose kit
o Electron Corporation, Australia. *Significantly different

%ggogff?gg@oﬁgzsponding values of the control untreated mice (pg%T )
ANOVA followed by post hoc Tukey test). Figure 3 shows the effect of
orally administered des-aspartate-angiotensin Il on blood glucose profile
in diabetic GK rats at 4 and 6 weeks @éf treatment. The 15 experiment was
similarly carried as for KKAy mice. Control animals were administered (by
gavage) 0.2 mL of water and groups 1 and 2 animals were similarly
administered 400 and 600 nmole/kg des-aspartate-angiotensin | in 0.2

fourth \gatemsevsaetisatyiddy capeniots B reekkeitOrHlglu208e 4018 rancelédsy des-

; e . 5 ; t
oo L AT S S, LA LR Bt
angisigasinntwatedatigg<oaiodaibNDVA fukeked by ositpdTukenitesty were

fasPéaﬁ}\laotQBﬁigéﬁ‘? féﬁ%‘ﬁ\é’&%ka‘?{&rﬁ?é UEBE%%Q é%\%k%%%(%ﬁ&gglﬁ&fgpned as

4. Note: The data show that orally administerec ‘
folieyrssglpdeeehicvastionithdirivetider réhs aftsbitalvesirsof frsatiiend 2glucose

e e A R LI S W e e

oratiyieauirésigivass @H@Qé%(@_ﬂékﬁ)ll ongl loedsyas eibnbeeset it idtandt 120
mif PEHe & R DS SARAIMAN HeBREPER Y Rigis3afioigeyl '?3@%(\/%(@ blood

different from the value of the corresponding control (p<0.05, AN ‘
glysesEhYET (IREAILEEH AROSR00TYCEE0BSEPESTNE GRODBINEIRsH SiuERff < from

S ts = rtates: iotesry ' ins
T A e PRl "ARERE fom  the

P
COfaRRPNRIEEraednEsi 08 e sl BlstrireethaninenibfaPd B ILANGD WA followed

by%gmmgyyqggfs-aspartate-angiotensin | treated and non treated
diabetic GK rats. Lower 5 panel: Relative (to the non insulin stimulated

samples) levels of plasma membrane GLUT4 in skeletal muscle of

Figtie JsphritelBRFoRHM PRl mRstsrt afapehe tierangiRtensip, | on
hicRRC Iisteey FTLRignitkarsicdidereatdram4 and 6 weeks of treatment. The

experiment was similarly carried as for KKAy mice. Control animals were
administered (by gavage) 0.2 mL of water and groups 1 and 2 animals were
similarly administered 400 and 600 nmole/kg des-aspartate-angiotensin | in 0.2
mL water, respectively, for a period 8 weeks. Oral glucose tolerance fest
(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-| 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 conducied at 8 weeks of the
same experiment described in Fig. 3. *Significantly different from the vaiue of
the corresponding control (p<0.05, ANOVA post hoc Tukey test).

200:6/000264
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the value of the corresponding control (p<0.05, ANOVA post hoc Tukey

®% hodiguigs® shows the effect of des-aspartate-angiotesnin | OR SR 06/000264
imal

insulin level 10 of diabetic GK rats. Serum from 8 weeks treated animals

(as described in EXAMPLE 9) were assayed for insulin concentration by

the "Ultra Senstive Rat Insulin ELISA kit' (Crystal Chem Inc., IL, USA).

The values were from serum taken at 30 min of the oral glucose tolerance

test. There were no significant difference between the values of the

control and treated group. 15 Tables: Table | shows some examples of

unnatural amino acids contemplated by the present invention . Tables 2
Figarel 5 sHowvehéheffeftasttacsf dpsrasnadatiotasmiasnianing imedbnsinguced

traﬁgjw@é}@n 2% FahlerZsshows dhe nerentpoe gight change and sypdkalKinel:

influenza A virus- infected BALB/c mice treated with orally-administered

Repeasasiaiivadasigiotdiahai Tiar e SREMS tRED EEETIAJR WesiecaRde of
dedBdundalatinitesza Andaed nieeigRA:BitRcBrRAe dMthats. Lower

Intraperitoneally-administered des-aspartate- 25 angiotensin | Tables 4

pangld Reffivendteritcss srfedngfbrtsdniigisensaMiieeontfyct Bboiasma
mediieane leyely gt mearis Qb dipheteasdatabtehghawisdng daiatell and

the oral glucose tolerance test carried out in diabetic KKAy mice that

confesiediabedis \With Atepdoh & Paemites eI iesSigpbramly different from
theAngiensind E@V‘P@fﬁ(ﬁ@\‘\’é datvef grabtbs olcoslQlesamer tegkeqriast),

out in diabetic 5 KKAy mice that were treated with orally-administered
FioH e LEME FoPeFeTEs Th o AEET e S BGLRE CHLLREaGaN did7ap gl ve
of cialvenic®K lisied iBdherforfinvif & linktelee femmtieds anidadd ddatdbeindd in
EX% E 9) were assayed for insulin concentration by the “Ultra Senstive Rat
Insulin EL!SA kit (Crystal Chem Inc., Ik, USA). The values were from serum
taken at 30 min of the oral glucose tolerance test. There were no significant

difference between the values of the control and freated group.

Tables:

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 conirol of

blood glucose levels in animal models of diabetes.
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examples. The whole content of such bibliographic references is herein
incorporated by reference. Des-aspartate angiotensin | have been
previously described for use in 15 treatment of certain disorders. For
example, the effect of des-aspartate angiotensin | in segmental
glomerulosolerosis rat model resemhding renal lesions in humans arising
from various disorders including those arising from diabetus mellitus was
previously determined (US2003/0086920). 20 However, the prior art does
not teach or Sl,'lj gest use of des-aspartate- angiotensin |, its derivative, a
RRGRAP BT AR Sy A IRIECTIdr (e R AT ERGAH: i ciaoeti
iptéphylaxisef virdkinfeatiohsydnditefor the sativetionoftérgpdoddycasraisate-
ARfderrgduction of hyperglycaemia-related conditions. In particular, the
resent invention relates toér}l?(le L1$e of des-asparatate-angiotensin 251 in
(AR traatHiAt SPHGPErgleabinia SrBd Loion(S), GRelGaing! ™ oiabetic
KeAalretattitht disoediees 4 patiticutaly-thkencoaditioh (s)streateth Sceoitingron
(the present invention do not include renal-related disorders described in
US2003/0086920. AMENDED SHEET IPEA/AU 9 The present invention
relates to the use of des-aspartate-angiotensin 1, its derivative, a
functional part and/or analogue thereof for the treatment and/or
—Dﬁgﬁﬁ%ﬁ%@? Jitaft CaRd/or for the induction of hypoglycaemia
and/or the reduction of hyperglycaemia. In particular, the present
BiRiSHtR e S 1S the (& BFRS-dSp A tatd SiTGivte AR ISR rigttivER"
cafuactioral pastiandfer fanalou éstheredéfonthe treatrieat andierand of the

Lpphyaxisof influenza A infection and hyperglycaemiarielated o nerein

_conditions as tgé)e | diabetes, obesity, and/or bulimia nervosa, While
PSS g thEBHEREof des-aspartate-angiotensin | on the 10

cardiopulmonary functions of influenza Avirus-infected mice, it was
ISeHRIipInGY. disegvrendithat des-aspadateangiotansitingieased the. iy
survival of %he %nlmal?

treatment of cerain disorders. For example, the effect of des-aspartate
angiotensin | in segmenial glomeruiosclerosis rat model resembling renal
lesions in humans arising from various disorders including those arising from

diabetus mellitus was previcusly determined (U32003/00862203.

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 virgl infections and/or for the induction of
hypoglycaemia and/or reductien of hyperglycaemia-related conditions. In
particular, the present invention relates to the use of des-asparatate-angiotensin
I in the treatment of hyperglycaemia-reiated condition(s), excluding renai-refated
disorders. In particular, the ceondition(s) trealed according ic the present
invention do not include renai-related disorders described in US2003/0088920.

AMENDED SHEET
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Similarly, it was surprisingly discovered that des-aspartate-angiotensin |
exerts marked hypoglycaemic effects in animal models of

hyperglycaemia. 15 Accordingly, the present invention provides new
treatments, prophylaxes and/or pharmaceutical compositions for viral
infections and/or hyperglycaemia-related conditions using its
des-aspartate-angiotensin |, its derivatfve, functional part, and/or

analogue thereof. 20 Treatment of viral infections The present invention
provides a method for the treatment and/or prophylaxis of at least one

viral injegtion ﬁﬂ%ﬂ}%ﬁ’@%@é@sﬁo{ﬁ‘@@é@gW%Q_@E@éﬁ’@t@a@wgﬁ%’?&% 1 its
des-aspartate-angjotensin |, its derivative, a functional part and/or an
anea'{%%lﬂ\éeth%rfggﬁqiﬁ”&érﬁ%ﬁlfmﬁ% §E8 38HA LS didRsit § R Berpd/or
auainidesie dinviaahisvigpbotisaliyl andfor phantacsuticalhy effgetivenia and/or
am%&umeomr%@@uj%emmﬁteg%m@%%@p&é%ﬂﬂfmﬁ%mge@@s to

Hbject an, thera eutic?lly and/or ,halrmaceutl.calll effective amount of at

BB e HamvAVE B SnBTHERRINT, hoboramy T e b S TAVBRtoAnor
faraeione dmreaMENDE D SHEET HPEAAYE0imdectanftitions A infection
sticient degiaeonseratihe visakiniretion apgdior ite; SYRIOmEJQDe 4nqjar

3

%re’\l/nqlrg%d,ni/rg}gibited and/or delayed or the symptoms of the viral infection
t3-be ameliorated. The derivative may be des-aspartate- angiotensin |, or
erivative, hogimlogue and/or analogue thereof, 5 The at least one viral

ifeition ey 58 BresBitatshFdital ffection® HEMERERE i iral on  the
infedtion may e aminflueravings zaféctionssudbesstaniisflitemaa Arrprisingly
infectiane10 tnduciianabhypeghcgemiaieduction s Y PeINCAGIAR IR e

aarA([)thaTg aspect, the present invention also provides a method of inducing
Rypoglycaemia and/or reducing hyperglycaemia in a subject, the method

comprising administerin ¥o the sub’jegt des-daspartate-angiotensin 1, its
Similarly, Tt was surprisingly discovered that des-aspariate-angiotensin | exerts

marked hypoglycaemic effects in  animal models of hyperglycaernia.
Accordingly, the present invertion provides new treatments, prophylaxes and/or
pharmaceutical compositions for viral infections and/or hyperglycaemia-related
conditions using fts des-aspartate-angiotensin 1, 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 aﬁdfor an
analogue thereof. in pariicular, the des-aspartate-angiotensin | may be
administered in a therapeutically and/or phamaceutically effective amount.
More in particular, the method may comprise administering to a subject an
therapeutically and/or pharmaceutically effective amount of at ieast one

derivative of angiotensin |, according to the present invention, for a time and
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derivative, a functional part and/or analogue thereof. 15 In particular, the
present invention provides a method of treatment and/or prophylaxis of at
least one hyperglycaemia-related condition comprising 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 disord€rs. 20 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,
Q%HQH?&E\@E@J@QQQb Mlééﬂ?%ﬂfQH@dWr@;yQﬁ%m@ﬁé}oﬁ%@xd” Féﬁwa%ﬁ@.for its
type | . diabetes, obesit imia.nervosa, excluding renal disorders arisi
35 R S e B TP BBt et e g o he
rrsghodhfesrrpristhgbad raififdtermigtto d'subjectatiteastene terivativs pirtate-

angictensin |, iy Pasiculave theablegstena /detvaliv olangigtensin | is
des-aspartate- angiotensin 1, its derivative, a functional part and/or
analogue thereof. In particular, the angiotensin | derivative is
abimirsterst FoF A tth & @rdUheey BRMIEROEDISHMEE IFeRiRy 'tparticular,
cerditienssufficienhfor the conditienzandias itsfsytaptenstadbeprevasted, A

inﬂ Q&?Qn delayed and/or ameliorated. The present invention also provides
es-aspartate-angiotensin | or a pharmaceutical composition threfore for
use in the treatment and/or prophylaxis 5 of hypergicaemia, in particular

prolonged or uncontrolled hyperglycaemic conditions as in type | diabetes,
olpesie)i oA PRIHEESA e CRANA Fefial YARBH &1 AFising from
hyperglycaemia as in Type 2 diabetes mellitus, The pharmceutical
conpushtinarrEctompride e RYTHE U aiRative i e giosie f inducing
asgerding:ienihe presentiawenton and-aptisnally, & phasrgeeytioallykohod
agé:%ptr?s?laeqﬁ.%%h%rm%f&' nﬁ%adé%‘é’ 6_‘%&%%'9{ OV?QQE&%’&%JJ%&SRS?&%%%%R”%, its
may BE Administered therapeutically and/or

dervative, a functional part and/or anzalogue theraof.

in particular, the present invention provides a method of treatment and/or
prophyiaxis of at least one hyperglycaemia-related condition comprising
administering to a subject des-aspartate-angiotensin | fts derivative, a
functional oart and/or analogue thereof, wherein the at least one

hyperglycaemia-related condition excludes renalrefated disorders.

In particular, the present invention provides & method for the treatment and/or
prophylaxis of at least one of the following states or conditions: hyperglycaemia,
particutarly prolonged or runcontmlied hypergiycaemic 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 al least one derivative of angiotensin |, in
particular, the at least one derivative of angiotensin 1 is des-aspartate-
angiotensin [, its derivative, a functional part and/or analogue thersof. In

particular, the angiotensin | derivative is administered for a time and under
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pharmaceutically effective dose, and/or for a time and under conditions
sufficient for its symptoms to be prevented, inhibited or delayed and/or
ameliorated. 15 Throughout this specification, unless the context requires
otherwise, the word "comprise”, or variations such as "comprises" or
"comprising, will be understood to imgl  the inclusion of a stated element
or integer or group of elements or int gers but not the exclusion of any
other element or integer or group of elements or integers. 20 An "effective
amount" refers to an amount effective, at dosages and for periods of time
Reeessany tesrhieveithe tesited tierapeutie RSYnHiShasdo Rreyeented,
inhilk apdion deiay. ine ansst aerglycaemia-related disorders and/or
ameliorate the 'symptoms of hypéerglycaemia-related disorders. While the

;‘%ctiv? amnc%ur}!t1 may, vary_ Scocordrionvg oSvarioqs factorts such as the

98258 5 Statl’ 55E7 X AhdWaight of e mdroidual RARG0sH e ofor 2
EsmRpartdteahpgiotensing ihelvedanysmutdhe fregjment, aoairbragdidryiaxis
pRortionefangietensin | ok desasnadrinRRgiBte s hiRGIMAING parglycasmic

AMENDED SHEET IPEMAL WO 20071030085 PCT/SG2006/000264 17

MoleCUIES comprisiig single or multip esz'i%mo acid srﬁ%rgﬁﬁﬁio?%c,l i&idRaa!
SR BF S dRIBHICtd "afY i BHATSTYCER i dl eds aspdntate-Ardjsteissinmetthes, The
presesseshsubstiptions, deletionspuad/at raditions daayaeslia@iotensin
dedvallveor pepide {naLbas mote aming. acids. A0 e iAo caiy
angiotensin’l or des 5 aspartate-angiotensin I. The pro%esse ot
SHSHARIR SHEBIRTEPRIR G RyaticHERaY Hstilt in a derivative or
peptide that has more amino acids than the original angiotensin | or
dexaspamarsidfigiotensin | The pretétiearaeriviative intheturaaiied witsnd/or
the-preseniipypntiondisidesdaspartaigranginteastniorandetvativeconditions

h I t f. Ref , h -
RS e ey Uree JOSEICHRAM RS o

ameliorated.

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.

An "effective amount” refars to an amount effective, at dosages and for periods
of time necessary to achieve the desired therapeutic result, such as {o prevent,
inhibit and/or - delay the onset hyperglycaemia-related disorders and/or
émeiiorate the symptoms of hyperglycaemia-related disorders. While the
effective amount may vary according to various factors such as the disease
staie, age, sex, and weight of the individual.

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

and/or portion of angiotensin | or des-aspartaterangiotensin | including

AMENDED SHEET
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and/or analogue mimetic. Such dérivatives, homologues and/or analogues
may function in place of des-aspartate-angiotensin | and/or its equivalent

oMtHeY P AEJ42t as an agonist thereof or, when necessary, an antegosistone/000264

thereof. As stated above, a derivative includes single or multiple amino
acid 15 substitutions, additions and/or deletions to
des-aspartate-angiotensin | and/or apgiotensin I. The final derivative is a
peptide having similar functions and consists of no less than two amino
acid sequence of the original angiotensin | or des-aspartate-angiotensin.
Amino acid insertional derivatives of des-Asp-angiotensin | include amino

mcﬁ_@cﬁﬁgéorc%%?%%ée@m.f@% P@eLcliﬁﬁriBtrgﬁgqgﬁf}gﬁtm%ﬁgo%%ﬁons
single or multiple aminoacids. Insertional amino acid sequence variants
angfgrihaddiiferighitth egioiensie dmiro cidlreskitsytate-angioterslinto a The

prévedstrrminad siig p e SasranadateangiieiRe ha h?é%trﬂpggcﬁ‘é?vaﬁve

insertion is also possible with suitable screening of the resulting product.
or pepiideishrl Vasame s eatamasidsethey theeramioial opagietensioré or des-

as %@e%@%@@.imq?WH@”%@H%&QJ“SP%Gﬂgﬁﬁlﬁﬁ%yaﬂéﬁﬁoﬁ’{% and/or

hose in which at least one residue in the sequence has been remove

adgiipasamesreselidue FREVEINA /5 pRRIda\brE GemoBomB2Mino acids than
th&orldpaREREINRG4 | L3 Y¥Besehrdesprpaaigrangiotensin | is

derivatized by amino acid substitution, the amino acids are generally

replaced by,other. amino acids having like properties, such as . .
TH R SIRE o AP ey SRRy, BB SR o HENERR e des-
aslieetAmnyadiehsitstitotiensiarévetiber dicsinglspoenutiipte aresilies. thereof.
Rd ér!l,iianocgg[ig in %rtiong will usaflly_be in the order (ﬂ‘ébout 1-7 amino acid i

reerdies Sha DSRIPQUGIFRHEE AL ANRIEHS PrMESR TRaRRRS,or Peptide
andébetamesloy ieserinetars unhdierivatises nhpaitdogecs davomnbivgues may

I insertion of two residues. Homologues include functionally,
furi%ﬁ?ﬂ?ﬁrﬁalIé%?%tgr?eggﬁé%’ c%ﬁ;? 1[selfr%‘iII'] 10 %ngjséﬁiypl;je%?iggg ff me:%,,v q%ﬁp%,they
maythest st eceagucistdbh dve iV estochamimealsssary, an antagonist thereof,

As stated above, a derivative includes single or multiple amino acid
substitutions, additions and/or deletions to des-aspartate-angiotensin | and/or
angiotensin 1. The final derivative is a peptide having similar functions and
consists of no less than two amino acid sequence of the original angiotensin 1 or
des-aspartate-angiotensin.

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.

Deietional 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.
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laboratory test animals or primates. The similar peptides may also be
homologues of des-aspartate-angiotensin I. Analogues and mimetics

iMCLARE Hiét88ules which contain non-naturally occurring amino &eitisas606/000264

well as molecules which do not contain amino acids 15 but nevertheless
behave functionally the same as the des-aspartate-angiotensin 1.
Analogues contemplated herein incl modifications to side chains,
incorporation of unnatural amino acids and/or their derivatives during
peptide synthesis and the use of crosslinkers and other methods which
impose conformational constraints on the peptide molecule or their

| ) os Of i tural.ami : o
e e cToas B arooma T £id hosttion,
thensHeinanacidanang @ﬁpﬁ@éidem%ﬁmowm%&wmmmmtammg like
ighi S-amipehgxanol i e Ut ine,parvall ine .
pr%%it’h%’e, sarcogséing?f%gq-%&gyﬁ%%{(%mg y%?ﬁf%@%%ﬁ%ﬁ#‘ewyf’de

chaipmirB bR riEisoERs AeFhiRBRRBLIONSCREB sHivRer s avitmie serd mibitiple
res@éﬁ@@&@'ﬁ@ﬁ%l@%@rﬁ@ﬁ@mﬁﬂ@%}ygw iNRROPHLPHRRE Ut 1-7 amino

crosslinkers such as the bifunctional imido esters having (CH.2)n spacer

acigrSEpiRe R0l rictopriwiilidaRgge ARy Ry dcdinpsigeiasstétecipbly,

dehetsiehifuneipnaheagehisduichiyicalv ¢RBaIn ANEMINSIBACHY &Y Residues
2007/030082 PCT/SG2006/000264 14 moiety such as

oF NISHHRLGESWARFRIAESSd another group specific-reactive moiety. All

these types of modifications may be important to stabilize the subject des-
HoAspeangisteirsitule hisimodipmiimpetrastutsiped cior sixasrpleemitglyd similar

oo BB R O e R SRR B RIS, el
Iabimmnti'pntam_ preiseaiedan Tabteles allled Nimiconyaptas Gode also be
hoM BI5GBy BHANELERY A2 ADIBR.ALH, Fmino acid

Analogues and mimetics include molecules which contain non-naturally
occurring amino acids as well as molecules which do not contain amino acids
but nevertheless behave functionally the same as the des-aspartate-angiotensin
L. Analogues contemplated herein include modifications fo side chains,
incorporation of unnatural amino acids and/or their derivatives during peptide
synthesis and the use of crosslinkers and other methods which impose

confermational 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-phenylpentanocic  acid, 6-aminohexancic 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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a-aminobutyric acid Abu L-N-methylalanine Nmala
areminoeasnzethylbutyrate Mgabu L-N-methylarginine Nmarg — pCT/8G2006/600264
aminocyclopropane- Cpro L-N-methylasparagine Nmasn 15 carboxylate
L-N-methylaspartic acid Nmasp aminoisobutyric acid Aib
L-N-methylcysteine Nmcys aminonorbornyl- Norb L-N-methylglutamine
Nmgin carboxylate L-N-methylglutamit#acid Nmeu cyclohexylalanine
Chexa L-N-methylhistidine Nmhis 20 cyclopentylalanine Cpen -
L-N-methylisolleucine Nmile D-alanine Dal L-N-methylleucine Nmleu
D-arginine Darg L-N-methyllysine Nmcys D-aspartic acid Dasp
MCIRYN SR Behi REIRMHFSICENEDEIS N8 Tskyanalan el riepraitic-reactive
mifagJe 25 D-glutamine Dgln L-N-methylnorvaline Nmnva D-glutamic acid
Dglu L-N-methylornithine Nmorn WO 2007/030082 PCT/SG2006/000264

D-histidine Dhis L-N-methylphenylalanine Nmphe D-isgleucine Dile,
AL KRB ARSI R EIR HEUEIAY SR TR ARk iSRRG, 8, SUblect des-
Abplysigiflysih-N-nTEthy Ithiegnibe Nmtlurkabrniethiesie @metxample, in the
L-N-methyltryptophan Nmtrp D-ornithine Dorn L-N-methyltyrosine Nmtyr
B BRfafind BRE TN RERHEONRRIAP S BrENAL BpfFtecion assays.
EkshplethyletmrglycinieaNeiadlisecthaddapited-niethyl-blasytalyeirmtion are
Nmtb’f%ﬂﬁ% Jiéﬁglreqnine Dthr L-norleucine Nie D-tryptophan Dtrp

PREFEN eD-tyrosine Dtyr a-methyl-aminoisobutyrate Maib
D-valine Dval a-methyl-a-aminobutyrate Mgabu
Table 1 ‘
Non-conventional Code Non-conventional Code
amino acid amino actd
g-aminobutyric acid Abu L-N-methylalanine Nmala
a-amino-a-methylbutyrate Mgabu L-N-methylarginine Nmarg
aminocyclopropane- Coro L-N-methylasparagine Nmasn
carboxylate L-N-mathylaspartic acid Nmasp
aminoisobutyric acid Aty L-N-metlhylcystsine Nmcys
aminonorbornyi- Norb L-N-methylgiutamine Nmgin
carboxylate L-N-methylgiutamic acid 4 Nmgiu
cyclohexylalanine Chexa L-N-methythistidine Nmhis
cyclopentylalanine Cpen L-N-methyiisclleucine Nmile
D-alanine Dal L-N-meathylleucine Nmileu
{}—arginihe Dary L-N-methyllysine Nmilys
D-aspartic acid Dasp L-N-methyimethionine Nmmet
D-cysteine Dceys L-N-methyincrieucine Nmnle
D-glutamine Dgln L-N-methylnorvaline Nmnva

D-giutamic acid Dglu L-N-methylornithine ~ Nmorn
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D-a-methylalanine Dmala a-methylcyclohexylalanine Mchexa 15
Bra-piethiplarginine Dmarg a-methylcylcopentylalanine Mcpen Dpgrisaaoas/eo0264
-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-an4iﬁoethyl)glycine Naeg 20
D-a-methylhistidine Dmhis N-(3-aminopropyl)glycine Norn D-a
-methylisoleucine Dmile N-amino-a-methylbutyrate Nmaabu
-a-methylleucine Dmleu.a-napthylalanin -a-methyllysing Dmlys
Dnh%—@éﬁzylglycine Nphe Dl[-béﬁi-?nethylme%%ﬁr%ﬂ%%%%ﬁa@me %mphg
D-id¥id-iaarbamylethyl)glycimaedNgin 25 Dianmadmyprsithine Dmorn  Nmpro
N-(carbamylmethyl)giycine Nasn D-a-methylphenylalanine Dmphe

D-igyc{carboxyethyl)glycin@Riglu  D-a-meth{igiilsrs mpro

-(carboxymethyl)glycing,Nasp WO 2
N-
l fg](?)-a-methylserine Dm%g'rSN-cyclob

u

/030082 PCT/SG2006/0
071930

ylghycine Nbut

D-riatRomeshylthreonine Dmihd-cyciohepiyledyeingNeheasn
D-a-methyltryptophan Dmtrp N-cyclohexylglycine Nchex

D-opyithirgethyltyrosine DmtyHRIeyclodecylgly¢iméhNuaeins D-a-methy e

_ Dmval N-cylcododecylgl
b pﬁﬁwg\%r& ylglycine Nco

e Ncdod

B

-N-methylarginine n’rrﬁarg

-N

D-phtxclopropylglycine NcpsgroD-N-methylaspargaingidpmasn
N-cycioundecylglycine Ncund D-N-methylaspartate Dnmasp N-(2,2-di
D-sptienylethyl)glycine Nbhri?sEd D-N-methylaysteihetDivigiggive

N-(3,3-diphenylpropyl)gl
D““Kﬁ%@'—'éeuanidinopropyl)glﬁ%% Narg D

ine Nbhe D-N-methy
% Nerg D-KIRISHY

-N-m%t I?Ianine Dnmaaa
-methylzaline

lutamine Dnmgln
utamate Dnmglu

Nmser
Wk

Nmtrp

Nmval
Nmetg
Nmtbug

Nie-

D-thbGshydroxyethyl)glycingithr D-N-methyibigtidine Dnmhis Nva
N-(hydroxyethyl))glycine Nser D-N-methylisoleucine Dnmie
D"fN‘»\Qimidazolylethyl))gchir@tsNhiS a-methylaminoischutyrate Maib
D-valine Dyal a-methyl-a-amincbutyrate Magabu
D~a~methyiaianine Dmala a-methylcyclohexylalanine Mchexa
D-a-methylarginine Dmarg a-methyicylcopeniylalanine Mcpen
D-a -methylasparagine Dmasn a-methyl-a-napthylalanine Manap
D-a-methylaspartate Dmasp a-methylpenicillamine Mpen
D-a -methyicysteine Dmeys N-(4-aminobuiylglycine Nglu
D-g-methylglutamine Dmagln N-(2-aminosthyi)glycine Naeg
D-a-methylhistidine Dmhis N-(3-aminopropyhglycine Norn
D-o -methylisoleucine Dmile N-amino-a-methyibutyrate Nmaabu
D-o-methylleucine Pmleu g-napthylalanine Anap
D-a-methyllysine Dmlys MN-banzyliglycine Nphe
D-a-methylmethionine Dmmet N-(2-carbamylethyglycine Ngin
D-a-methylornithine Dmormn N-{carbamylmethyl)giycine Nasn
D-a-methylphenyiaianine Dmphe N-{2-carboxyethyl)glycine Nglu
D-g-methylproline Dmpro N-(car_boxymethyl)glycine Nasp
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15 D-N-methyl eucine Dnmleu N-(3-indolylyethyl)glycine Nhtrp
- jne Dnmlys N-methyl-a-aminobutyrate Nmgabu .
Meg?@&%ug?hexylalanine Nmchexa D-N-methylmethionine Dnntr&{> 620067000264
D-N-methylornithine Dnmorn N-methylcyclopentylalanine Nmcpen
N-methylglycine Nala D-N-methylphenylalanine Dnmphe 20
N-methylaminoisobutyrate Nmaib D-Nsmethylproline Dnmpro
N-(1-methylpropyl)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-comRifiviestigstyrosine Dnmnsemethylathapetafeldai imanap 25Nebut
lvaline Dnmv N methylpe |IIa ne N en a-amino ric
D Ga@i%ﬁgﬁ]gﬁﬁgﬁ Ep-hydroxy enyl)glycme %%Y)%g?ycme Tbu::j&!J W
D_megmglycine NCys¥WO 2007/(}3@9@&8@'54%3006/00026;%@
L-ethylgiycine Etg penicillamine Pen L-homophenylalanine Hphe
D-d-resindiingsalanine Mala I;lrw‘ltvnethylargiNiﬁeck?l%@fbi}::‘pim?ethyIasparai\é}hiﬁfiaC

Masn L- -methylaspartate Mas p L-a- I t-bytylglycine Mtbug 5
D-¢meiatigiessteine Mcys L2 erthyrgTﬂ/ O?gigéégé{ YRthylglutahiise

- MalnlrAsmeshylglutamate Mgl L--methyllisticing Mhds Ncoct
L-a-methylhomophenylalanine Mhphe L- -methyllsoleucme Mile
D-Wr{B4miethiyltisioethyl)glyciperidmet L- -hhetaidiecriisey ditleu Ncpro

L-a- methyllysme Mlys 10 L--methylmethionine Mmet L-a- methylnor[!leuc(ijne
D-NimeinylasheiesiiRorvaline RIFART -a-methiyHSTRITHIRS 96 ie eun

p-&BRIRdRheRylalanine Mphe.Lsa-methylpreling MptonlyqRedysarine,

Mser g%émethylthreonlne MthrEp L- -meth;%{rypt%ijh{ng t;%)?a

D-k-adhethygitymesine Mtyr 15nimeysethylvaliiedicdienylpropyliglycine  Nbhe
L-N- methylhomophenylalanlne thphe

D-N-methylglutamine mgin N-(3-guanidinopropylglycine  Narg
D-N-methylglutamate Dnmglu N-(1-hydroxyethyl)glycine Nthr
D-N-methyihistidine Dnmbis N-(hydroxyethy)glycine Nser
D-N-methylisoleucine Dnmile N-(imidazolylethyl))glycine Nhis
D-N-methyileucine Dnmleu N-{3-indolylyethyliglycine Nhtrp
D-N-methyllysine Bnmiys N-methyl-g-aminobutyrate Nmgabu
N-methyleyclohexylalanine Nmchexa D-N-methylimethionine Dnmmet
D-N-methylornithine Dnmorn N-methyloyclopentylalanine Nmcpen
N-methylgiycine Nala D-N-methylphenylalanine Dnmphe
N-methylamincisobutyrate Nmaib D-N-methylproline Pnmpro
N-(1-mathyipropyhglycine Nile D-N-methylserine Dnmser
N-(2-methylpropyhglycine Nleu D-N-methylihreonine Dnmthr
D-N-methyltryptophan pnmtrp N-(1-methylethyljglycine Nval
D-N-methyltyrosine Dnmtyr N~methyia-{napthylalanine Nmanap
D-N-methylvaline Damval N-methyipenicillamine Nmpen
a-aminobutyric acid Gabu N-{p-hydroxyphenyl)glycine Nhtyr

L-t-bulylglycine Thug N-(thiomethyl)glycine Ncys



N-(N-(2,2-diphenylethyl) Nnbhm N-(N-(3,3-diphenylpropyl) Nnbhe
carbamylmethyl)glycine carbamylmethyl)glycine
1-84188 ngg ?Z-diphenyl- Nmbc ethylamino)cyclopropane 20 HRAAGG2006/600264
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 ake not intended to be limiting to the
present invention. WO 2007/030082 PCT/SG2006/000264 18
EXAMPLES Standard molecular biology techniques known in the art and
not specifically described were generally followed as described in
L-stamilEaek and Russel, Malecular Cloniagichd=aoratory Manual, Gald
Springs Harbor Laboratory, New 5 York (2001). Example | - Source of
L-hgrenigiy Bedngspartate-afigdtensin wastpursiiaiedrrom Bachem Mala
(Dutgendorf Switzerland Des-asparta{g-gngko}ensin |.can be pre%rsend

)
L "b@etegﬁl[ﬁaﬁhgs well 10 knBwH in the art -IAfUER? & RIARAT2/68 virud and
L- Mashpdpsmnanine Kidngysgells were prighased:iomyeiEC. Thasiigs
has a titer of 106.75 CEID50/0.2 ml in 2 days on 11 day old SPF CE. Six
L- to7tiylsertsioid female BAMBY/E mice weérenetitdetivtbifreing the Animaliety
L_(}egit]e ,El\gational Universi% ?f Singapor . §ixto;7l¥veelt<s old diabeti(:1
y%li}caemv'\?eere purchaseéJ from CLEA: 36{5%1 Y45 @%ﬁwple 2 - !
i- Desrlanment of a Mouse fvpdel for Inflyenzahy, MimsFwR BALRIC fige
were intranasally infected with 50 pL of influenza A virus. Two days later,
L- theeinfésstedcinéce were saliiificed by celViGahuisidibamtny midinheir [binmgs
. Wer@removed. 0.3 g of lung tissue was homo%enized in ImL of 20 PBS
~ SORTAHTHE " Fo00 units/L pdff&ilin and 16 FINEEHEERSmycin. The lungY®

L_?ggg%gg@gnw@s cleared [gfngpnnectiveLtj§§H§£fmﬁg,¢é1Jgjﬁgging at 5,Qe0pm
or

L- -methyincrvaline Mnva L-a-methylornithine Mormn

L~ -methyiphenylalanine Mphe L-a-methyiproline Mpro

L- -methylserine Mser L-a-methylthreonine Mthr

L~ -methyliryptophan Mtrp L-a-methyltyrosine Mityr

L- -methylvaline Mval L-N-methylhomophenyialanine Nmhphe
N-{N-(2,2-diphenyiethy!) Nnbhm N-{N-(3,3-diphenylpropy!} Nnbhe
carbamylmethyl)glycine carbamylmethylglycine
1-carboxy-1-(2,2-diphenyl- Nmbc

ethylamino)cyclopropans

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

way of illustration, and are not iniended to be limiting to the present invention.
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minutes on a bench-top centrifuge. This homogenate was labeled as
: g homogenate. A second batch of 2 BALBIc mic

ﬁ]ﬁ%’?gfﬁ v%ﬂ?]%?o pL of passage-1 lung homogenate. The process\e:)‘]?%Gmw800264

passaging was repeated and the 25 virus virulence and titer in each

passage of lung homogenate was monitored by assaying its infectivity in

Madin-Darby Canine Kidney (MDCHKjgcells, which is a host cell for

influenza A virus. The virulence and titer of the influenza A virus WO

2007/030082 PCT/SG2006/000264 19 increased progressively with each

passage, Fifty pL of passage-6 lung homogenate, equivalent to 2.5 x 105
EXAGMHof the virus in MDCK cells, were then used to infect 6-7 weeks

old female BALB/c mice for the study of the antiviral action of
StaH&a'esﬂ%@ﬁ%@ﬂ%%%%%}ntécﬂﬁi@@@%ﬁbwqn“&_ﬁ@gaﬁngJdeﬁap%abctﬁcany

(with Orally-Administerd Des-aspartate- angiotensin gaof Influenza A
desoiiipednsetedasaersiwiedasyads asnreskilerdnie ceariie phsdige Bussel,
Mol%é}oﬁ]%ﬁ?tﬁ losbyieight and neuiferifaiplitigd Peafelinvine SEagoNew

described by Johasson et al'was used 10 to study the effect of
Y0rlﬂeE-E-’;f&i))artate-a\ngiotensin on these parameters. Six to 7 weeks old female

BALB/c mice were intranasally infected with 50 pL passage-6 lung

homogenate. Groups of 5-9 mice were orally administered with one of the
Exdnildwing Sosecef oidslaispaiate-angiotensin 1:- 300 nmole/kg daily for 8

days, 600 nmole/kg daily for 8 days, and 1200 nmole/kg on day 2 post
Ded/ipaf %}&&&sﬂn'm@g dasgruas.adminisieredAQEHP QihBYARorT,

were similarly "administered water for 8 days and served as the control

Swigretierihe Dasigianartrtsoangiotensia ke via Sregsidst Railpebnicgies well
kncdRiay SnERaMRIE hrelfes ATARAYMACIRE Madin-Darby Canine Kidney

Des-aspartate-angiotensin | on 20 Virus-Infected BALB/c Mice T

h
collutpts T ieGaRS) GREATar, d M TaS 2 Ad i Rl ot i CE PRR/0.2
mi fally Weightoheagh supyivirg-animalayaserpirsses aRl apEetauedt mice

its weight at Day O (i.e. day of virus inoc_ulatiol[]))._The data _of the control _,
wegnghtaied from the Animal Center, National University of Singapore.  Six o

7 weeks old diabetic KKAy mice were purchased from CLEA, Japan.

Example 2 - Development of a Mouse Mode! 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-1
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
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treatment group were expressed as the mean SEM. Significant
differences 25 were determined by one way ANOVA and post hoc Tukey

tesf THe’ %@@éﬁ)ted level of significance was p <0.05. PCT/SG2006/000264

Des-aspartate-angiotensin | is an antiviral agent in term of its ability to
attenuate the weight loss and survival of the virus WO 2007/030082
PCT/SG2006/000264 20 infected anigals. Effective antiviral activity was
observed with a dose of 600 nmole/kg administered daily for 8 days, and
a single dose of 1200 nmole/kg given on Day 2. 5 Example 5 - Monitoring
and Treatment (with Intraperitoneally-administered Des- asp artate-a ng

ind i hed DE&aA NS t g@ég%[.c' Thirty, IC

" vf/%grg?rd?:‘eﬁte %ﬁlﬁ égy pL Eﬂglss%argi un homogwgﬁate!%ndoﬁﬁé%gﬁnét %f lung

hoggenRifa PRV ARt ot Iy 3% HEdRRafiffexive IlEN BCihgells, were

théinimele werpietiaperitopaaly apmigisigreGWite £ItAer80:HMele/ke deS of the
0.a partategfqgiotensin I in 0.1 ml of phosphate buffer saline (PBS) or

angYr Rl aBIE G CRS-GR) HRIR A HRNHE Ibss 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

SHIEREEHId. HHHENE P et g Mg Mic®urviving animals
were euthanized and their lung homogenate was prepared and assayed
BADBikflaosavhaiiuafasdesaithed 4 iR Ry WRARHAR0S weight and

CT/S(2006/000264 21 Post Infection Average Percentage Weight
Su%{gﬁzgtéjg}/gh& AaNRYRY RIRaRChAesSHbE DRY dohwstarental was used

to B0039)ttie EFeys) of des-aspartate-angiotensin on these parameters. Six to 7
weeks old female BALB/c mice were intranasally infected with 50 pl. passage-6

lung homogenate. Groups of 5-9 mice were orally administered with one of the
following dose of des-aspartate-angiotensin I:- 300 nmole/kg daily for 8 days,
600 nmole/kg daily for 8 days, and 1200 nmole/kg on day 2 post virus infection
(Le. only one dose was administered). A group of 8 mice were similarly
administered water for 8 days and served as the control group. The weight and

survival of the mice were recorded daily for 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 inocuiation). 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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Control (n 300 600 1200 nmole/kg =8) nmole/kg/day nmole/kg/day given
as a single for 16 days (n = for 16 days (n =dose on Day 2 (n 59) 0 100
1Q6,10Q 4003 102.4 2.2 102.1 1.598.71,3 103.5 0.5 293.41.4 96.22.0

95.81.4 96.810.6 388.7 1.090.8 2.492.0 1.7 95.1 0.8, 4 86.48CFE%:806/000264

2.992.41.896.71.2 584.1 2.383.2 3.494.8 1.8*96.32.1 683.33.6

94,1 (3) 95.52.195.7 3.1 784.1 4.695.797.822.697.8 4.0" 891.0 54

97.996.7 2.998.3 4,3 (2)991.816.2098.7 96.313.5101.1 4.7 10

93.47.1 98.1 95.64.0101.1.4.8 11 101.62.8 97.4 95.44.5105.91.3(1) (1

12 102.43.1 96.995.1 5.0 106.1 11.3 13 999.95.8 96.8 95.55.2 108.1 1.2

14 103.0-3.998.299.1 13.4107.2 1.3 15 105.43.8 99.6 100.34.2
infﬁ@gemamimmmawemmr@ﬂ.@cﬁoawmas'rai@eez\@gmﬁ@a@ttyosi of 800

| t ing,cqntrol valye (p.< 0.05, ANOVA_past hoc

e B e oAb 6t 5 B TR ok
ghREOEN IR day of recording. *Average value from two surviving 5 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 eagh animal 10 was
Ex%ﬁirﬁgsfg ﬂsoﬁi%?{r?ces rggg erlge];elxstasﬂve\e/g%:g \rgi’% l[l)’l%yagé'l?i\tl!arr{gg?i\}t]:cgnwgigtered Des-

aspartate-angiotensin ) of Influenza A Virus-infected BALB/c Mice

Thirty BALB/c mice were infected with 55 pL 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 | in 0.1 mi 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 {ill 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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treated with saline died within a week. In the des-aspartate-angiotensin |
tipatesh W %907/030082 PCT/SG2006/000264 22 mice, only | mouse
died. Six animals survived and regained their original weight. NoFCT/SG2006/006264
influenza A virus was detected in the lung homogenate of the surviving
mice. The results show that des-aspartate-angiotensin | exerts effective
- antiviral action in preventing influenza A virus-infected mice from 5 dying.
Example 7 - Effect of Intraperitoneally-Administered .
Des-aspartate-angiotensin | on Blood Glucose Profile in Diabetic KKAy
Mice The diabteic KKAy mice were divided into four groups consisting of 6
animals 10 per group. Animals in the control group were intraperitoneally
arginistered 0.1 mL saline. Animals in the Second; third; andfourth
driepwerdvsimiaerasitigistereghvtin 0 2A0gHQST MN8N animais at
degigdpartate-angiotensin |, rogydrtivelyaiked.asmboffHBS. Treatment with
ine and des-aspartate- angiotensin | was carried out daily for 4 weeks.
Wing-this,_animals were 15 fasted gvernight for 16 hours and oral

glucose ta_%’ HEb st waS performed asE8llows: blood wAORititeksdo
from the orbital sinus ﬁo\?rB g%ﬁ%ge W@?‘?ﬁfﬁéﬁﬁyn (tiprfEVENVReRI PR
was designated as O t rgo?r), Al Werqggﬁéﬁ C@ﬁf'fllgpa"dmgﬂ Fer%l Day 2 (n

gucose (2gh),and L_i%tj was withdra L b@t 30;-66-and }?(‘J’O min-for
BICOd gIUCYsE Agrerm ' THEsD "W ifopued-to-elaand +b'“‘ﬂd 26
glucose wagineasuEed agaseTIHTPIUCUSEGSETY A FOMMETar gitiee

gom Thernwg Eleciion Cotporation, AUStrghay abfe 3 stiovgg Yiaty g
des-aspartage4angigtensys b adnynisteredaldoses of 200 gxig 4005
Bmole/kg/day for-2 Weekss. Sigaificantly Towgged 1 blood @gicose ievel at
80 and 60 ikt the orad4glii¢dse tolerangs.$esi. The dataggraghicaily
displayed irBfif =2t 6hov@fhat des 25 agpa@rtage:@mjiotensineyOESEe5ES
Bypoglychefi® achign|artf €an be use tb B@atAPSSympiones ofz 4.3

hypprgly(‘;‘z}nia 23

'xampl#e 8 - Dose:Rance Finder Expe meat for Orally

Edministerei 862 | 987 98,3+ 3.5 101147
10 93.4+7.1 ] 981" 956+ 4.0 101.1 + 4.8
11 (101.6 +28 1 97.4% 954+ 45 105.9 = 1.3 (1)
1)
12 1024+ 31 | 96.9° 95.1 £ 5.0 106.1 + 1.3
13 99.9+58 | 98.8" 955+ 5.2 108.1 + 1.2
14 103.0+ 3.9 | 9827 99,14 3.4 107.2 £ 1.3
15 1054+ 3.8 | 096" 100.3+ 4.2 108.4 + 1.2
16 1044+ 35 | 102.47 97.0+4.8 1084+ 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 8 - Effect of Intraperitoneally-administerad Des-aspartate-anaiotensin |
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
ireated with saline died within a week. In the des-aspartate-angiotensin | treated
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aspartate-angiotensin | A dose-range finder experiment to determine the
hypoglycaemic dose for orally administered des-aspartate-angiotensin |
ied out. In this 5 experiment, the animals in each of the
ﬁ?gﬁt‘?@ﬁr%ént groups of 7 diabetic KKAy mice were orally adnifiSteraipe/o00264
(by gavage) 200, 400, and 600 nmole/kg/day des-aspartate-angiotensin 1
in volume of 0.1 mL, respectively. Animals in the control group were
similarly administered 0.1 mL water. ¥he treatment period was 4 weeks.
Oral glucose tolerance test was carried out as 10 described in Example 5,
except that blood was sampled at 0 and 30 min. The data, presented in
Table 4, show that des-aspartate-angiotensin | is an effective oral
mibgperglycaemmisgertied arborahdiosslof S0Qnewlekg. @cﬁmﬂéé Indiffeelyinal
rall nlstere Des -as artat ensin | on Blo 15 Glucose
We%&ne m% e?c % K& R f&f%‘gﬁé et ke MIQ] OiRogRiiRlg of the
sumwmemtrﬁ%r& greapksof Shaliabigiit Kikeyansjseratraatiliiensin | exerts
is y. e)?2 and 0 nmol / /day
éwgspégr eégnag;%% enS|Pr11 Iglﬁévo g o %0 rqgéBEecq‘[ggwmlce from
dyimgimals in the control group were similarly admlnlstered 0.1 mL 20 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-
angl?tensm | exer%s S|gn|f|cant hyPoegcaemlc actlon at an oral dose of

oncmadsallmeayalﬁt%ﬁréﬁ}egwm giptensin | on 1 Blood Glucose
Profile in Diabetic GK Rats Dia etlc rats were divided into three

I A I 1 and
Th% \%@% Onwg?&c%;}(%ggg (\_ff ? ?éﬁ?%roﬂ'é@acg#\g%{%%pgf Sanmals

per group. Animals in the contro! group were intraperitoneally administered 0.1

mbL saline. Animals in the second, third, and fourth groups were similarly
administered with 100, 200, 400 nmole/kg des-aspariate-angiotensin |,
respectively in 0.1 ml of PBS. Treatment with saline and des-aspartate-
angiotensin [ was carried out daily for 4 weeks. Following this, animals were
fasted overnight for 16 hours and oral glucose tolerance test was performed as
foliows: blood was withdrawn from the orbital sinus for blood glucose
determination (tér_ne of withdrawal was designated as 0 time), animals were then
orally administered glucose (2g/kg}, and blood was withdrawn at 30, 80 and 120
min for blood glucose determination. The blood was allowed to clot and biood
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 weéks, _
significantly lowered the blood glucose level at 30 and 60 min of the oral
glucose folerance 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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5 the following: 400 or 600 nmole/kg of des-aspartate-angiotensin | in a
volume of 0.2 mL water daily for up to 8 weeks. Control animals in group 3
were similarly administered 0.2 mL water. Thirty min oral glucose
tolerance test was performed fortnightly as a spot test to detect significant
hypoglycaemic action (if any) that arose from des-aspartate-angiotensin |
treatment. As shown in Fig. 3, 10 sigtificant hypoglycaemic action was
detected at 6 weeks of treatment. Animals were treated for a further 2
weeks and a full oral glucose tolerance test was performed thereafter.
218 dAtag prepgated in, £19. PYROBVSREMIG ACHOROS oos.
= = significantly expresse

afpdatmaRg/ItEBIBdults of this study show that des 15
aspartate-angiotensin | is an effective oral hypoglycaemic agent and can
AdeousedoaréeheNRIETFITEde AT T tiabetedy it dosfidet ofally
&Fﬁiﬂys&d@%inigb&,r%@@e@r@s@a@tatsnamgiotensm | 40 Ingitidndigedin  this
Translocation of Glucpse Transp t LLUA e
eﬁ@l&énéafﬁl o s8les 6f D |abet|%%G ats Tﬁe d’l%st}l!.)etlc % Qd%sfr:%gg N
HESCAMPLER O WRsFe ATy HBEREISISE atfioth @RVRSER. RP@ wéeks gnd 500
traatnepi=animalssparetasiedionemightiandbhalfe the animels imeashively.
rou were. intraperit T IthP. the oth If
10 G A s B e S atoie ™
ﬂb@@é@ﬁﬂéﬂ%ﬁ@fb&ﬁt&)ﬁ PR Ty %”k@lé?ﬁ??nﬁécié&%é?é*ré{ﬁalfragi&ﬁs@af as
@é&ﬁmmﬁﬂﬂmdmltmgemm«lmeﬁs@mmes wereisthrasn8B0Cniuntihe
) &}r&%Jﬁlé}?lwama%fl%%eﬂw&ﬁé%%%&m{é RALAMET AR ice HAck e

asma membranes were prePare as_described by Dombrowaski et
%laEAMEQ@@BeﬁPFE@F%EM&BF 875067 050082 BG5S G2006/000264
25 Thirty pg of protein from the 25 % interface of the discontinued sucrose
gradient was subjected to SIDS-PAGE, transferred to PVDF sheets and
incubated with anti-GLUT4 polyclonal primary antibody (1: 800), washed
mg'ﬁyﬁ/p&ﬁect of Orally-Administerad Des-aspartate-angiotensin | on Blood

Glucose Profile in Diabetic KKAY Mica

In this experiment, the animais in each of the three treatment groups of 7
diabetic KKAy mice were craily administered (by gavage) 200, 400, and 600
nmolefkg/day des-aspartate-angiotensin | in volume of 0.1 mbL water,
respectively. Animals in the control group were similarly administered 0.1 mL
water. The treatment period was 4 weeks. Oral giucose tolerance test was
carried out as described in EXAMPLE 7, except that biood 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

nimote/kg.

AMENDED SHEET
IPEA/AL '
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incubation with anti-goat secondary antibody (1: 10,000). The bands were
5 detected at 49 kDa. The data, presented in Fig. 5, show that
des-aspartate- angiotensin | significantly enhances the insulin-induced
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- angietensin | exerts marked
hypoglycaemic action in diabetic GK rats by 10 overcoming insulin
resistance in these animals. This is especially so as serum level of insulin

was not significant y affected in the same dlabetlc GK rats that were
t i 3 2 SNSRI SoplmiatamEhr | on

J

3 Rl 2 %b@ﬂne c3ent |nvent|on prowdes a kit
comprlsmg des -aspartate-angiotensin |, its derivative, a functional part
;’mdf@ét&n ﬁﬁaﬁaﬁe@h@re@fd@@ftmwrt]rmd eg;s&baw]{cefﬁrm‘@mhtylax's,n@fﬁdr?ate in
east, alinfection r induction ycaemia and/or
reduct%% ’t[ f cae% t?erée |85 %Isg Erg\(/l?ﬁne%g@ﬁ%d Effsfogzmgge one of

tfasttﬁtéwaﬁd@%%éﬁﬁmeftasrﬂfpsterw@a@meﬁla@@wnd.m volume of
excuding senalaibfated.disorterss Eheddinmay-firther BOFRRISE were similarly

infarmat lor instr, p [ e, WQ 2 07/03008
gcwse?@o@%%%zéﬁ} 2\%%9n coqrfﬁpoo rﬁﬂ%“h Kefite] Q%%aé& N%\ft was
GOPTRY fortnighdy 3 ré\efﬁ?tct?%ttﬂl YRR TcedE ey ¢ MnRction (f

GOY tfemmmmtorcaics-ipdtdthrmiGea0) IQ)adnenl hLsMwh Q €. 3,
@Hﬁ@ﬁw#hyﬁbbt%gel% @%&m %vglacc%@e@d 5’( @\U&Q)sogf@e rg%%glmals

coco O

SRSt 2 CENRIN L E R0 8| CON SR PPAPIRS fost vas

@B00O0NTM NMiGereafter. The data, presented in Fig. 4, show that the
hypoglycaemic action of des-aspartate-angiotensin { was also significantly
expressed at 8§ weeks of treatment. The results of this study show that des-
aspartate-angiotensin | is an effective oral hypoglycaemic agent and can be

used io treat the hyperglycaemia in diabetes.

Exampie 11 - Effect of Orallyv-Administered Des-aspartate-angiotensin | on

Insulin-Induced Translocation _of Glucose Transporter4 (GLU4) to Plasma
Membrane in Skeletal Musclas of Diabetic GK Rats:

The diabestic GK rats described in EXAMPLE ¢ were similardy freated for
another week. At © weeks of treatment, animals were fasted overnight and half
the animals in each group were intraperitoneally administered with PES  and
the other half with insulin (0.5 U/ kg). After 30 minutes, the animals were
sacrnficed Dy cervical dislocation. Hind fimb skeletal muscles were rapidly
excised and frozen in liguid nitrogen. Muscle samples were stored at -80 oC
until used, The hindiimb muscles were subsequently thawed over an ice pack

and plasma membranes were prepared as described by Dombrowaski et al .

AMENDED SHEET
IPEAJAU
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Thisty §9PB e 6O d B i % iierface of the discontinued sucrose gradient

was subjected fo SDS-PAGE, transferred to PVDF sheets and incubated with
anti-GLUT4 polyclonal primary antibody (1. 800), washed and followed by
incubation with anti-goat secondary antibody (1; 10,000). The bands were
detected at 48 kDa. The data, presented in Fig. 5, show that des-aspariate-
angiotensin | significantly enhances the insulin-induced 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 i, its
derivative, a functional part and/or an analogue thereof for the treatment and/or
prophylaxis of at least one viral infection andfor for the induction of
hypoglycaemia and/or reduction of hyperglycaesmia. There is also provided a kit
for the treatment and/or prophylaxis of a hyperglycasmia-related condition
excluding renal-related disorders. The kit may further comprise information

and/or instruction pertaining to its use.
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des aspartate angiotens in 10 min 30 min 60 min 120 min Control 8.3
0.627.3 1.922.2 12.2 1.31.310013.49.9 nmole/lk 7.9 0.921.2 1.6
@%@7{@% .90.9 16.01.4° 14.5 8.7 nmole/k 0.9* 1.2 400 6.50.6
15.41.6" 13.08.8 nmole/kg 1.1 0.6 *Significantly different from tHT/5G2066/600264
corresponding value of the Control (p < 0.05, ANOVA post hoc Tukey
test) 5 Table 5 Dose of des- Serum glucose level at different sampling
time as artate-an iotensin | nmole/dg-0 min 30 min Control 9.0 1.0 33.7
1.7 200 nmole/k 8.9 1.0 37.7 2.6 400 nmolelkg 9.1 1.6 26.0 3.6 600
nmole/k 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 WO
Taize04/030082 PCT/SG2006/000264 28

Dose of Serum glucose level at different sampling time {(nmole/dL)
des-
aspartate
angictens
in |

0 min 30 min 60 min 120 min
Control 83406 073419 222+ 12.2%

1.3 1.3

100 . . 13.4 & 9.9 *
nmole/kg 7.9+09 21.2x1.6 19" 05
200 " 14.5 + 8.7+
nmolefkg 6.9+0.9 16.0£1.4 0.9" 15
400 ' » 13.0% 8.8 x
nmole/kg 6.5+0.6 15.4 £ 1.6 11" 06

*Significantly different from the corresponding value of the Control (p < 0.05,
ANQOVA 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 3B.7x1.7

200 nmole/kg 8.9+ 1.0 37.7+£286

400 nmole/kg 8.1+1.6 26.0+ 3.6

600 nmole/kg 8.9+0.7 175 £1.9

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



10

15

20

References DiRamond J. The double puzzle of diabetes. Nature 2003;
423: 599-602. Dombrowski et at A new procedure for the isolation of
plagirimemganes, T tubules, and internal membranes from skeletal
muscle. Am J Physiol 1996; 270:E667-E676. 5 Fendrick et al. The® ¢ 1/562006/000264
economic burden of non-influenza-related viral respiratory tract infection
in the United States. Arch Intern Mad 2003; 163:487-494. Levitt NS et at.
The prevalence and identification of r&k factors for NIDDM in urban
Africans in Cape Town, South Africa. Diabetes Care 1993; 16:601-607.
Johasson at at, Infection-permissive immunization with influenza virus
Regeruraminidase 10 prevents weight loss in infected mice. Vaccine 1993;
: 1039. Sim MK at al. Degradation of angiotensin | in the
endothelium and smooth muscle of the rat aorta. Biochem Pharmacol
DiRg9a(s) J4FhEsedubETUZBImdiKahb sds Déghad Aiwsof Engiotensin | to
Dod s-Aspllangiotensin | by a novel aminopeptidase in the rat
SO BHRIAM I BRI P EoNedoaksion 8TinaS D HB BB, Mkybules,
XS A SR d A RS R T HY P e r Rl B hesio L P RURTAHE BaTyERT6.

FeR@riides 2008, L7 lljv M, at al. Estimates of the US
5,773,416 20 US 6,100,237 US 6,589,938 B2 US 2003/0086920

LeWICHELP 20 Tlaimsvaidise ahdessaspostain-anaiensions it d8BNIVE urban
Afrga0Rdasirasanvan GontmAdiogubithetes T ioe theoprepasatisuyof a
Jo mged{;g}aén%e?t for t&g{inducti_on. and/or-reduction of hyperglycaemia. 5 2.

/ DI : ) Pflrectong i
pré@eréts we;g%ﬁ%é% in l%e%ﬂga mrﬁ?@gg’g%ﬁ&a&%@? ?tr}?g?d Osggrmnaﬂdm; aee

Sim MK et al. _Degrada’sion of angiotensin I in the endothelium and smooth muscle of
the rat aorta. Biochem Pharmacol 1994(a); 45:1524-1527.

Sin"_l MK e_f al, Degrada’rion of angiotensin | to [des-Asp1langiotensin | by a névef
aminopeptidase in the rat hypothalamus. Biocchem Pharmaco! 1894(b); 48:1043-1046.

Sim MK, Qui XS. Angiotensins in plasma of hypertensive rats and h
Peptides 2003; 111:179-182. P uman. Regul

Suliivan KM, et al. Estimates of the US health impact of influenza. A i
1993: 83:1712-17186. p . Am J Public Health

US 5,773,418

US 6,100,237

US 6,589,938 B2
US 2003/0086920



10

- 15

20

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-

10 related disorder. 3. The use according to claim 2, wherein the at leagk g 1P
one hyperglycemia- related condition is type | diabetes, obesity, and/or
bulimia nervosa. 15 4. The use accarding to any one of claims 1 to 3,

wherein the des-aspartate- angiotensin |, its derivative, a functional part
and/or analogue thereof, is administered in a pharmaceutically and/or
therapeutically effective amount. 5. The use according to any one of

Claghagms 1 to 4, wherein the medicament, 20 further comprises at least one

pharmaceutically acceptable carrier, excipient, diluent and/or adjuvant.
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.

Use of des-aspartate-angiotensin I, 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-reiated condition,
provided the at least one hyperglycaemia-related condition is not a renal-

related disorder.

The use according to claim 2, wherein the at least one hyperglycemia-

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

The use according to any one of claims 1 to 3, wherein the des-aspartate-
angiotensin |, its derivative, a functional part and/or analogue thereof, is

administered in a pharmaceutically and/or therapeutically effective amount.

The use according to any one of claims 1 fo 4, wherein the medicament,
further comprises at least one pharmaceutically acceptable carrier,

excipient, diluent and/or adjuvant.





