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Title: TREATMENT OF URINARY DYSFUNCTION

{57y Abstract: The invention provides a pharmacceutical composition for treatment or prevention ol urinary dysfunction in a mam-
mal. The composition inciudes a pharmaceutically effective amount of one or more substances capable of enabling the bladder of
the mammal 1o mimic conditions found in advanced pregnancy. Altemaiely. the pharmaceutical composition has'a pharmaceutically

eifective amount of one or more sebglances adapled 1o regulate the expression of one or more ATPases that control the supply of

ATP 10 P2X receplors in the bladder of the mammal. In one aspect. the pharmaceutical composition may downregulate expression
ol sublvpe receptors P2X;. P2Xa. P2X;: and P2Xs. possibly upregubating expression of sublype receplors P2X, and P2X,.




~(57) Abstract: The invention provides a pharnaceuti cal conpositiogsﬁqﬁaﬂms
treatnent or prevention of urinary dysfunction in a mam mal. The
conposi t.ion ingl udes a pharnaceutically effective anount e , hore
SUbstangégQGag%ble of enabling the bladder of the nannaﬁ '68ﬁﬁﬂﬁg
conditions found in advanced pregnancy. Alternately. the pharmaceuti cal
conposi tion has a pharnmaceutically effecg¢tive anobunt of one or nore
substances adapted to regul ate the expression of one or nore ATPases that
control th P-I _of TP to P2X receptors in the bl adder of the manmal
| n one aspéet RBL Bh ST IR PYHEDNCE®apOosi ti on may downr egul at e expressi on
ul " subtype receptors P 2X1. P2X2. P2X5, and P 2X5~. possibly upregul atino
expressi on of.,.St receptors P2X, and P2X,.. 28 FEB 2005 PCT/ AU01/ 01079
I Treatneng&§Pi' ifad Dysfuncti on Technical Field This invention rel ates
to treatnent and/or prevention of continence problens, including urinary
i ncont i nenGhiativehtivh ablkestto thefhen aﬁﬁﬂﬁtﬁéﬁelﬁﬁbﬂe&fwoﬂgﬁén{;@ %?éﬁs and
detrusor instability or sensory urgency i'n females and ma eg. n—’
parti cul ar jnelnéing ey inrontianntmeaitrsiaitableftobehignairoeate bfperpltiach onalegases;

however the i,nvention jis.. not necessarily limted to this application. The
i nventi of iagdglépfi?m?agi}l

Y Sh SERSPEY USRI InAeisales sadaealen Hupamisulbnttheonce
again, is nat i i 41 heret o ackground Art 1o Urinary.
“inconti nengIg‘ eingl%r%g%%g{rﬁ &s%gl 1afsglf E{E%P%%’I?é’ r%%?/‘?ﬂ%’ %88?’2]0"@1‘??&?@&0‘%’@%0‘}/& fects
for both ot aaeks Nimfttd ReMiSpIfARAUThE nvERARR H@ééﬁ#&h&d@yc foetrd
detrusor nuscle of the bladder or fromsensory urgency. In n, benign
prostate . Wigemsbaghenaan Hussahstbot,wriceaagpin, icnotticveswaeily Atiesdohsreiave been
made to treat or prevent urinary incontinence, especially in 15 wonen.

There haveéaa% 'r‘;r(s)gl\l/ rﬁ!t studies of the effects of estrogen therapy on

10 Urinary incontinence is recognised as a problem having social and economic
effects for both men and women. Either sex can suffer from instability of the
- detrusor muscle of the bladder or from sensory urgency. In men, benign prostate

hyperplasia can lead to urinary incontinence.

Attempts have been made to treat or prevent urinary incontinence, especially in
15 women. There have been several studies of the effects of estrogen therapy on
postmenopausal women and most studies indicate that estrogen therapy in the form -

of hormone replacement therapy can alleviate some symptoms in some subjects.

However, estrogen treatment as disclosed in the prior art does not provide
sufficient improvement in many subjects, especially in those cases considered

20 refractory. The search has continued for a solution to the problem of urinary
incontinence, as itlustrated, for example, by US patent No. 5,789,442 (K. Chwalisz
& R.E. Garfield, assigned to Schering AG).

Backoround of the Invention

Part of the basis for the invention is found in research into purinergic receptor

25 subtypes (P2X) in the bladder. It is known that P2X binding sites are present in the



post menopausal wonmen and nost studies indicate that estrogen therggy,_—éngéﬁge
form of hornone replacenent therapy can alleviate sone synptons I'n SOne
subj ectygg (tipweyer, estrogen treatment as disclosed in tperRRi@kiAGt does
not provide sufficient inprovenent in many subjects, especially in those
cases considered 20 refractory. The search has continued for a solution to
the problemof urinary incontinence, asiillustrated, for exanple, by US
patent No. 5,789,442 (K. Chwalisz & RE Garfield, assigned to Schering
AG . Backgruusm béfddehend ventheom pPasibleab debert basdistfrationhd thewent i on is
found in research into purinergic receptor 25 subtypes (P2X) in the

bl adder . |TFC?%TO&%MSSE1ﬁ-a%UWSg%‘@mgP Kt Bevebeerpdesiened.i n t he 28 FEB 2005
WO 02/ 17929 7 PCT/ AU01/ 01079 human bl adder and it has been possible to

detect th 1St rd Lon.of _the P2 eceptors in.tissuge. .Subtz-Des P2X to
P2X; havee%fepé}?léri:ﬁg%ﬁ f ?keegbeelgu?afﬂ%(ﬁ%g{Weége%Sl@Ba%%ﬁs‘é T iR o respect
to pati entigssbiiferdmbe gk Fastiabi bty 3 wscl e of

t he bl _addelr ) ("defr usg? if(rrlléhst(:yé{tgaii1 IFS?'!E ygﬂglr% Eﬁ%lli&%rt(oc}%fs E)g%sgag)ﬁlléﬂéfg Tu ;ﬁgeﬁégl

("SU') . sTHeomatenentysugbngaf tSIEY! Hie pafi@rte sf pudicale omstaienede copfifaghory, in
that these Bati ents had been tested urodynanmically for confirmation -of
their condftir6ryt Hethabihpenpatisns bagbereitstsd wodyreasicallwdorni drffameation

ti- i.ni for_at |east d at .t ti
cnder vent B1aaase EHET e MopC RBtn TBFrLER ot e i ese R gle e Rainic] n
the case AimgksrHiEadtdst Ik, iahY at %H%%Hm%&@bﬁé{tﬁ?%{%&?ﬁgnﬁg a

down-regul atiron of receptodor subtypes and hor

subt ypes PeipuiRRéctafie fAdiesakbwbd thatgid thercass efldanbsy Mxpilitity, there
distribution. It may be a_ conbination of the downregul ation of 't he P2X3 and
P2X5  sbtWpesleqr evidsnesel 2 dpwarneglatipn ofveseptor wibsipes BRNamddP2X heviEe X4,
P2X6 and B2X7 .. subtypes t ds t n overall prolopgation of purinergic
r esponse St %glﬁllﬁ)rﬂgi%@pes f’f&tg, Ilz%;aﬁ and 1924- ; exhibiting mgreasec{1 gubsynaptic P g

distribution. It may be a combination of the downregulation of the P2X; and P2X;

subtypes with a small increase in overall distribution of the P2X,, P2X; and P2X,

subtypes that leads to an overall prolongation of purinergic response seen in the
15 idiopathic detrusor instability detrusor. In the case of patients with sensory

urgency, the studies showed clear evidence of a general down-regulation of all

subtypes beneath the parasympathetic varicosities, except for P2X,, which

remained at low levels.

In these studies, a patient with sensory urgency typically had a first desire t’o void
20 atless than 150mL and maximum functional cystometric capacity at 150-300 mL
and often even much lower. Infection as a cause of bladder incontinence in these
patients was exclided as all showed negative mid-stream urine microscopy and
culture. Unstable detrusor contractions were abseﬁt. Patients with idiopathic
detrusor instability typically had a first desire to void at 150-200 mL and possessed
25 amaximum cystometric capacity of 350-400 mL. Diagnosis of DI was made when
detrusor contractions were observed on urodynamic testing and there was no

outflow obstruction or neurological discase.



15 idiopathic detrusor instability detrusor. In the case of pat P%”ﬁB‘Qh[fSh
sensory urgency, the studies showed cl ear evidence of a genera

down-re 4RQR, of all subtypes beneath the parasynpat hgti-G,Vali.cosSities,
except ?g#ﬁ%'§7: which remained at low levels. In thesepé?ﬁﬁxggﬁgg pati ent
wi th sensory urgency typically had a first desire to void 20 at |ess than
150nL and maxi mum functional cystonetric3capacity at 150-300 nL and often
even much lower. Infection as a cause of bl adder incontinence in these

patients wabirexebrednas, thirk ishawtld inegaked prefhle ohEABAddeP eItk ¢ 0SCopy
and culture. Unstabl e detrusor contractions were absent. Patients with

i di opat hi cPeERtH adyihe aeesrng date pypgratdyy Ihastigations htvelesen endde tyoi d at
150- 200 nL and possessed 25 a i.mum cystqnmetric capacity of 350-400
nil... Di a&ﬁ{(;e n%?hei)ek%@% &RCCRieE ?‘ﬁ%l?es@@ﬁlﬂgﬁ@m@}’mere obser ved
on urodynam c testing and there was no outflow obstruction or neurol ogi cal

o sease ZIENEER 0TI QZIATORR. BT, MIUNLEROTO RO, DLIRNG LT T

usual ly increased pressure on t 51's T par

during | at dopmegrmnated wiileashérgatd opachaldecdRehaMegndey. depshitulg, fhe
expression of P2X receptor subtypes during pregnancy. Ig, has been found
that, in tK@sgosgAdhet thadashiaetiopic s8pPERR Xelage, B2 5umd paXsare 5

down- regul at ed ilg others are. up-requl ated during. pregnancy. In

particul ar 1%{‘?%1:3&%%35-0@ \'n'f?%‘?at?%g‘%g’gn?%hg}[“? ‘t’)"ﬁ?c@sgﬁﬁi\}’ gecapile slopex. | |
P2X3 and P2yt \r . 1 t he
varicosities, \Aﬁg’r%??%ﬁﬁg%%%d&%%éaw&@%%% agﬁg% gz;frtéea?tanat ically
- up-r egul at pregnandgy Iths poftulatel that in piragnanteye cldngbSofdstul®Rt 8k ifRknéd

humans t hese changes occur under the influence i0 of pregnancy hornones,
such as "br 65BEeEaRGH. hapmoness suethasspragssivoorss Peridps thesbbbrmobeoimiyce deir

ffects by, bindi t Qpl ' t t ei that t t h
to the nucPaloE ShptstandREl SeviaP iR RO eHe Wathatsarhy
modul at et HBnABRE (SRS ARAERLsiiRbqR i nR B4R Wi DNR G B RhERERLRLS 't 1S

al so
modulate the gene expression for such proieins as the P2X receptors. It is also

possible that, alternately or additionally, the hormones may affect the supply of
15 ATP acting on the P2X receptors by reducing the expression of ATPases that

control the supply of ATP to the receptors, with the fast types P2Xs, P23, P2Xs3

and P2Xs being down-regulated, perhaps through mechanisms inclﬁding receptor

 internalisation, leaving the slow types P2Xs and P2Xs up-regulated in contrast.

It is believed that the fast subtype P2X; may also be upregulated, along with P2X,

20 and P2X, but to a lesser extent.

Accordingly, the approach of the present invention is found in the modulation of
expression of the P2X receptors by mimicking conditions of advanced pregnancy,
in which the pregnancy hormones are able to modify the expression of the P2X
receptors in a pattern which acts to reduce the micturition initiation response, while
25 ensuring enhanced emptying of the bladder. It is believed that the urination
initiation signal is somehow desensitised in advanced pregnancy, while the
capacity to properly empty the bladder is maintained, possibly through increasing

the non-densensitising receptors, mainly P2X, and P2X,. It is further believed that



possible that, alternately or additionally, the hornones may affE@TIAUmaﬂn079%
supply of 15 ATP acting on the P2X receptors by reducing tRec@mmgb@,Belojooz
ATPases t hawszsseontrol the supply of ATP to the receptors, with the fast
types P2X, P2X2, P2X3 and P2X5 being d -regul at ed, perhaps tgﬁ E
mechani sms i ncluding receptor internalisation, |eaving the slo types 2X4
and P2X6 up-regulated in contrast. It is believed that the fast subtype
P2X7 may al the ifveentipneglateategartizlilang weatfneﬁﬁé{ﬂtho%c@ldﬂxcﬁﬂ)é&lbhlhrdo a | esser
extent. Accordingly, the approach of the present invention is found in the
modul at i on RCOXHFRESIRIPIGNS AHEUBIR (odBe prEraTisycrpiRTRbIpce srfemred tns of £
advanced prggg@ncy in which the pregnancy hornones are able to nodify the g °
expressi on o he P2X receptors in a pattern which iacts to reduce the i
mcturition initiation response, while 25 ensuring enhanced enptying of the §&
bl adder. |t Aifactoeid makdntditinchbemay begiait octlnsivh of teprestgielretisrasomehow
desensiti sed |n advanced pregnancy, while the  capacity to properly enpty
the bl adder c3usedly ‘Ffﬁéaéla é’gg appjopch Af @@gavm@n@a@lmc npagepulation o

non- densens P2X4 P2 X ur.t bel i eved _
that PCT/ ALB%/%?S ece| d° %E%Q{ion% B%gg n%l E{ I'—;EB 2005 the ;
invention rigkahfsernicd hpahbwbidbR kppled to@bé fRBtatOfo doh&é?hﬁﬁ'ﬂﬂh&hoﬁwl ch are
refractory cases involving disruption to the purinergi¢ receptor subtypes

referred t obesifovad that theanpbication eihwmioncarespeniallyephyiysstrogemsrandélr occl usi on .
of the pros urethra s caused.by hyperplasia. The r.ach, of
i nvent i gn |{n%hf1 TR SEF‘E?‘I‘S R ma‘?cﬁé %‘P‘&% { E@gﬁg‘@m@é@ on in the

bl adder 4 g@Riri@breliiht ahecdite ostéﬁlf’&ﬂk'ﬁ‘ﬁ giied to the
prostate to control, 43t/’per pl asi ;ﬁ I't has lbeeng?%unw %t tﬁﬂg appl i cation

of hor monesprastapiedivattplasis theely toposingimry finction,

i

Phytoestrogen and/or isoflavone supplementation can also é?ile;ﬁfiate the symptoms

of incontinence in patients generally, priman'ly women, but;’fnoi__é} confined to them.

While indications are that urirary incontinence is most prewalcnt in post-
15 menopausal human females, it is to be understood that the mvennon is not limited

to this but may also be applicable to other human females, to hmnan males, and to

other mammals,

Because current studics and investigations may not fully exialafn the working of the
invention, it is necessary to define the invention in a numbel oﬁ ;aspects, as set out

20 below. It is possible and likely that there will be ovcrlap of at Ieast some of those

aspects. j

Disclosure of the Invention

Accordingly, in a first aspect, the invention provides.a pharmaceuucal composition
for treatment or prevention of urinary dysfunction in a mammai having lowered
25 purinergic activation, causing partial loss of inhibition of mpsqaramc receptors, the

composition including a pharmaceutically effective amountiof ‘__c_-mc or more

AMENDED SHEC?
IPEASAL



‘i-sof-l-avomes--of--vari ous conbi nations, in anounts of approxinately g} S
of lo active ingredient, can reduce prostatic bulk in huma
“with benign prostatic hyperpl asia, thereby inproving uri ngy E((ril)g %jcﬁ er 20021
Phyt oest r og¥#>¢ad/ or i sof | avone suppl enentation can al so all evi a&ehof,-ﬁg 2005
synmptoms of incontinence in patients gefierally, primarily women ut no
confined to them 15 Wiile indications are that urinary:incontinence is nost

preval ent i%&@ﬁ@sWa bl Bledddres the hamal & Mémicaeditionsd t hat
the invention is not Timted to this but may al so be applicable to other

human fenal ésynd iz slvaeeedmaegmancyand to ot her manmal s. - Because current
st udi es and i nvestigations may not fully explain the worki ng of the

i nventio i S necessary t.o d f aspects,
assot out SbeiserBu apecy beiBudRishatabis®: b BRDbRM Tl IR 1B, SUEr o
of .at mast u%ﬁffﬁeﬂfortﬂ?&%ﬁhoﬁ&)ﬁﬁﬁ&y &sfurnltiss i@@ﬁfaau@ﬂ Haking| lowerdd on
Accordingly, in a first aspect, the invention provi dés“a pharmaceuti cal

conposi t i en pufinergic eafivation, cusingeasil loss Qfﬁnhlblmarqf m&fﬁ%t@ﬁﬁ, &emaw ;
havi ng | owered 25 pur.i ner,gi c gctivation snn ar | oss inhibition &
of nuscar anlcé’rr%% glu P %%ﬁfkcfi%}ﬁ %t}v&%p%&m; ﬁﬂ% %‘5’88 ically '
ARSI o F0 oBbEEhore WAPAAhARARoHOC 5
PCT/ AU01/ 01 ecel veaw f 2 29 |F EB

the supply of ATP to P2X reccptors in the bladder of the n:gaxrunal Preferably, the

ATPases control the local supply of ATP to the P2X reccptors so as to down-
10 regulate expression of receptor subtypes P2X1, P2Xz, P?.Xz and P2Xs in the bladder

of the mammal at parasympathetic nerve neurotransmitter release sites. Preferably

_or alternately, expression of subtype receptors P2X, and PXZ 1s upregulated.

In a third aspect, the invention provides a pharmaceutical qom;oosmon for
treatment or prevention of urinary dysfunction in a mammal havmg lowered

15 purinergic activation, causing partial loss of inhibition of muscaramc receptors, the =
composition including a pharmaceutically effective. amoum of one or more
substances adapted to down-regulate expression of subtype receptors P2X1, P2Xa,
P2X3 and P2Xs in the bladder of the mammal at para.sympa é.tlc nerve

neurotransmitter release sites. Preferably or alternately, expresswn of subtype ;

20 receptors P2Xz and P2X4is upregulated.

In a fourth aspect, the invention provides a phannaceuticaf coihposition for
treatment or prevention of urinary dysfunction in a mammal havmg lowered
purinergic activation, causing partial loss of inhibition of muscara.mc receplors, the
composition including a pharmaceutically effective mourgt o_f one or more

25 substances adapted to down-regulate expression of subtypé réé:eptors P2X1, P2Xo,
P2X3 and P2Xs while up-regulating expression of subtype :eaeptors P2X. and

P2X5s in the bladder of the mammal at parasympathetic nerve. alcurotmnsmxtter

i
release sifes, - ; : i

SMENDED SHEET
IPEAAU



subst ances capabl e of enabling the bladder of the mammal to m M ecT/AUG1/01079K
conditions found in advanced pregnancy. In a second aspectRecEngdgpyﬁmﬂepﬂooz :
provides a phakgaceutical conposition for treatnent or prevention o {
urinary dysfunction in a manmal Havi ng Igwer ed s purinergic aCt?B’?“EBO%BS
causing partial loss of inhibition of znUs~aranic receptors, the

conposition_including a pharmaceuti cal Iﬁggeffect | ve anmount_ of one or nore
subst ances &RHStETI0US 2FRSGH ithe inyenben , e ybstanges srayBCRIdAPPESES t hat

(I;(r)(ra]]E (ra(r);bl Y, ??(%g%p%ﬁﬁées coérﬂ%?gﬁggf%r% dca 5”%‘3%?9%"%‘%% %Sen%f)?l am nat

reeeptors. ' g @dubofisivting oflfrop&ink ah@ cOXPFeas ProfetiroA€ERY mrmm@es
P2Xt, P2X2., P2X4a P2X5 in f'Eliﬁ-egbl adder of the mammul &t parasynpathetic

nerve neur o@f 8RS prafemed sulistamse sites. Preferably or alternately,
expression of subtype receptors P2X4 and PX2& s upregulated. In a third

aspect, the tNGBLLA0. REGULAGR.S PRALIRGSULE AL SRTRASHId Qpofior reatment |

or preventlon o urt na nct1on qOwersd 15

purinergi c ablicsstrbghs addlbsidtdiapasidst ah}&m&ogénslanw&istomﬂoﬁés A BRI C
receptors, the conposition including a pharnmaceuti cal Iy effective anpunt
of tone or ABNVanouyeRRbinakensaanindicatadatwyen- r egul at eexpressi on of subtype
receptors P2Xl. P2X2 P2Xs and P2X5 in the bl adder of* the marmal at

Bt arnaral y THeBSEFor SR ERIST\UATIndLE PRRF. BobShe FRERE AP

upr egul at ed.maramal ﬁ@&lﬂid‘r&ﬁﬂp%eadhf@ed, fﬁrablfﬁ\a&ﬁl@ céldéfbﬁfel&&CP@i i cal
COI’TpOSI tion for treat nent or pr eventl on Of uri nar ysf’unct ion in a manal

haV| ng | oWerampluin ther gise obbwness, When coabiiig e bladderio thirsis cohditions bi t i on

r nusar ani t he conpQsi |on cI udi rmaceut caII
ef fective an%ﬁlﬁ]fﬁbgé‘%ﬁgedo?m%@ 1%% Bé’r%vdg‘%{h&fgg e
expressi on gh saEMRIMARBENLAhERR ke Ié%%t@fplaémaﬁ%ss@me%ﬁ% 2!9/% le
up-regul ati n% expressi on of subtype - N
Smg/mL of plasma. This can be achleved for example, vaa eral administration ot © B

via implant with doses of up to 250mg/day but should excegd gmg/day.

15 The same doses may alter the receptor expression i DY a.nd SU patients by down-
regulating expression of receptor subtypes P2X,, P2X,, P2X3 and P2X;in the
bladder of the patient at parasympathetic nerve neurotransrmtter release sites.

Where expression of these receptor subtypes is already low asfound in SU
patients, further down-regulating may in fact be minimal. These doses may also

20 up-regulate expression of subtype receptors P2X, and PZX(;, asﬁwell as P2X; but to .
a lesser extent. Indeed, in both D1 and SU patients this is lﬂ<ely to be the preferred

outcome.

Phytoestrogen is conveniently provided by, for example, thc commermally

available product Promensil, manufactured by Novogen. A suﬂable amount may be
25 in the range of 40-160mg/day of Promensil. The range of 4@ 160mg/day of

Promensil can alleviate the symptoms of incontinence in femalc patients. When

treating male patients, the dose of Promensil is preferably around 40mg/day.

AMENDED SHEET
IPEAAU
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vari ous aspéetis of the invention above, the substances nay ianngpEQ%EOI‘ -1
nore pregnancy hornones. Preferably, thea pregnancy hornones are choSen from ¥
the group consisting of progestins and estrogens. Progesteronenay be

mentioned as one preferred suybstance. 5 The subst arce: s, if
nore than oh&y Wmd@tgﬁgteﬁgom@s%ff%%w@@;ﬁ@g’%ﬁ%i% %‘gc? avones.
Phyt oest r oggn Oi}fhii odisRdend dhdVisdfivoaeydrenat i ons, as
i ndi cated-a 8@%‘?&&% heﬁ%g%éﬁ?gﬁeo@%}ggsubs ance or, substances, if nore

t han one, : 1igis ntretiomeovert odred substances of cornbinatiamef U eHCeSpr ef er abl y

while 1i t side effects. For ,eﬁa[rpl e, In #ge cas% of humans, when

enabl i ng t he'higheaey beswitable Bspeciabndt thegiase of BHRYR PRt BRECE Bfegnancy, it
is desirable tp.pr.ovide , dsre@ RFfe@OUNL S
to incr ea§e°?‘H§“’|%§98T %Mﬁﬁgn%s%fgg%g?g&%%%rﬁgﬁ%f%eﬁérrg/ mL of

pl asma. Thi sgRNiRRINBGHYSRITCES inPetsmts Susceptibleitabidadffiectsfor wasas ofr vi a
i npl ant wi th doses of up to 250ng/ day but shoul d exceed 5-ng/day. is The
sane doses wsensitiitwdor ¢pemmeept or expression iirD an4'.Si patients by
down- regul ating expression of receptor subtypes P2X1, :P2X2, P2X3 and P2X5

in vthe bladder of the patient at parasynpathetic nerve neurotransmitter
rel ease sites. 20 i
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Wher e expression of these receptor subtypes is already low} as found in SU
patients, further down-regulating may in fact be mniml. These doses nay
al so upreegubat e expression of subtype receptors P2X4 apdrRB2mmivas wel | as
P2X7 but to a lesser extent. Indeed, in both DI and SU patients this is
likely to be the preferred outcone. Phytoestrogen is conveni &t FgBossvi ded
by, for exanple, the cgmnercially avail‘able product Promensil,

manuf act ur by Novogen. A. suiable anbunt nmay be 25 in the range of
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phyt oest rogens .and/ or isavones are preferred, this invention covers &her
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composition as defined in any of the aspects above.

The invention also provides the use of a pharmaceutical composition defined in

10 any of the aspects above, in the treatment or prevention of urinary dysfunction in a

mammal.
Preferably, the mammal is a human.

Exarhples of the Invention

The invention will now be illustrated by certain non-limiting examples thereof as

15 follows:
Example 1

Eighteeen female human patients with DI, aged from 30 to 81 years, were tested
urodynamically. These tests revealed the first desire to void occurred at an average
173mL (range 50-350mL). The average maximum bladder capacity was 340mL

20 (range 150-570mL). The average maximum detrusor pressure was 48cm H,0
(range 18-100cm H,0).

Microscopic observation failed to reveal any SV2-labelled neurotransmritter release
sites at parasympathetic nerve varicosities that were colocalized with either of the
subtype receptors P2X3 or P2X5s. The expression or synthesis of these two subtypes

25 appeared markedly reduced in the detrusor from DI patients, cornpared with 22
adult control bladders. '
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progesterone and suitable corticosteroids such as desoxycorticos . qsn- '
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use of one or nore of the above pharmaceutically 5 effective agents may
need to be altered for optimumeffect. The invention also provides a nethod
of treati n? or Iglreventi ng urinary dysfunction in a manmal, including

~admi ni st erthgctlel phzenrarmehe anghisie macsit, RAXs axdhpESs sibtopeawefefigied i n any
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of these tR&Xsahd W& 25 appeared narkedly reduced in the detrusor from Dl
patients, conpared with 22

10 Treatment: to a non-pregnant female human suffering from DI, administer

progesterone in the amount of 50-250mg/day to alleviate symptoms.
-Example 2

A study was conducted using rats fed either a phytoestrogen free diet for six
- months or an identical diet but supplemented with red clover (5%) as an example
15 of a typical phytoestrogen enriched diet. The bladders of the rats fed the
phytoestrogen free diet were indistinguishable from normal biadders in terms of
~ P2X receptor expression. The rats fed the red clover supplement showed very clear
signs of reduction in P2X;, P2X,, P2X, and P2X; expression with concomitant

increase in P2X,, and P2X; at subsynaptic loci.

20 Treatment: to a female or male human patient suffering from DI and SU,
administer Promensil in the amount of 40-160mg/day, adjusted according to patient

reaction, to alleviate symptoms of incontinence.
Example 3

Treatment: to a male human patient having benign prostatic hyperplasia affecting

25 continence, administer Promensil in the amount of 40mg/day.
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patients, in the unstable nmuscle, P2X4 and P2X5 subtypes were npf EB 2005

. comonl ywassqeiat ed with SV2-staining varicosities than ipatTegnitfoed7obl adder s
(36% and 33 % versus 16%and | S% respectively), but like the control

bl adders, inmage analysis showed t hat thﬁ;intensi ty of the Cy2 fluorescence
with the subtypes was s | ow conpared with P2Xi and P2_ ->L (< 10% . The

majority of %ﬁl abelled varicosities fromD patients were )
i munol ocal 11284 B #parenide s shiliedom the eyt thebmpay ebivinis madiichtiowradvel s

found in coy I s. .The .l evels .observed . e typi.cal ly, much | ower
than the IeveIagiooggg%gén?aﬁles(&mec%@#:’f’fj]é%er%Fiﬁ%é‘lb\fé\géﬁr%ﬁlgﬂﬁwﬁiﬁiepwngxz.
i 0o Treat menfrord @ed %ﬂh@gg@y ff ] 6, n suffering fromD, adm nister
progesterone in théD anount of 500-t§ggrrg7r§§?to all eviate synptons. . Exanple
2 A study was conducted using rats fed either a phytoestrogen free diet for
si x nont hshnstuséniai dgupticabllitgi et but suppl enmented with red clover (5% as
an exanple 15 of a typical phytoestrogen enriched diet. The bl adders of the

rats fed ”;F r.p%tg strogen, free diet, were indistinguishable from nornal
bl adder s & n WEWEOLHRe Spostantial s5eppmisk Brpadod snnayedishinstioad thenpresent ¢l over
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loci. 20 Treatnent: to a female or nale human patient suffering fromD and
SU, administer Prommensil .in the amount of 40-160ng/ day, adjusted
according to patient reaction, to alleviate synptons of incontinence.
Exanpl e 3




Treatnment: to a mal e human patient having benign prostatic hyperplasia
affecting 25 continence, administer Pronmensil in the anount of 4029 Hey .5
"NN 0 02/17929 9 28 FEB 2005 PCT/ AU01/01079 It will be apparent to those
skilled in the art that many obvious nodifications and variations nay be
nmade to jpdeggnbodi nents described herein Mi thout departing fromthe spirit
or the scope of the invention. Industrial Applicability In view of the
substantial econom c inpact of urinary dysfunction, the present invention
inits QMéspects offers a commercial solution alleviating the problem 2
8 FEB 2005 10625 sing Clains 10 1. A pharmaceutical conposition for

treat ment s ' nction.in..a maal ving..l ower ed
puri ner 3 ic %g@@%ﬁé&%@ﬂ%@% !gi;t ﬂ%gfotri aeiszﬁ:lﬁsgtsor&r YA (%Tf?%r}lpady %‘%’ﬁﬁ@g&% it c
receptors, amemneipasidg IQWeté&%m%hétgi@athﬁtiﬁﬁ,C@%fshF%aﬁa{lﬁaFFo‘é@Sf Inf#bifiof HpUNt
of one or nore substances capabl e of enabling the bl'adder of the mammual to
n ni ¢ condMPEAENICGOEEEPOrS, Hincomposifioe indnding aphatmabartiatlyaffoctive
conpositio t ment or prevention of urinary dysfynction in a el
havi ng Iome%’rng 68? I%ﬁéloép&orpggg%%@§ Cﬁﬁ%eaﬂf&n@i@/ gﬁi@? rr%fllg'? Hlampaktoof

i nhi biti Onr@ﬂ‘nﬁ@lb%ﬁaftidiﬂsffoﬁlﬁ?ﬁpi&faﬁce&gf‘egﬁﬁHPQSi tion including a
pharmaceutically to effective anount ©Of “one 'or nore substances capabl e of

enabling the bl adder of the mammal to mmc conditions found in advanced
pr egnarcy A phammgestipslompasition forgusitnenhnor preventant ofumtinary dysfunetivh émaof

[ d Lon. | | having I d ' ' P2X1_5
ey SYBAHRE h8lineower P er R Te0htoR PEK, add PARS chising partial foss of -~
inhibition of muscarinic receptors, the composition including a pharmaceutically

10 effective amount of one or more substances capable of enabling the bladder of the

mammal to mimic conditions found in advanced pregnancy.

3. A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptors P2X, éausing partial loss of
inhibition of muscarinic receptors, the composition including a pharmaceutically
15 cffective amount of one or more substances capable of enabling the bladder of the

mammal to mimic conditions found in advanced pregnancy.

4, | A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptor activation causing partial loss of
inbubition of muscarinic receptors, the composition including a pharmaceutically
20 effective amount of one or more substances adapted to regulate the expression of

one or more ATPases that control the supply of ATP to P2X receptors in the bladder
of the mammal. '

5. A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptors P2X; and P2X; causing partial loss
25 of inhibition of muscarinic receptors, the composition including a pharmaceutically
effective amount of one or more substances adapted to regulate the expression of

one or more ATPases that control the supply of ATP to P2X receptors in the bladder
of the mammal.




I nhibition of nuscarinic receptors, the conposition including a

phar maceutically 15 effective anount of one or nore substances cgﬂéﬁﬂ%2¥ﬁ
enabling the bladder of the mammal to mmc conditions found in advanced
pregnancy. 4. A pharnmaceutical conposition for treatnment or prevention of
urinary jghgsfddnction in a mammal having Ildwered purinergic receptor
activation causing partial loss of inhibition of nuscarinic receptors, the

conposi tg, o bRsHtelfca JORMIRFH FdrdflaeRO &} ﬁ% fp MOT €
subst ances agapt ed to regulate the exr?r egsi%lﬁlglfg? t(E)dr%goor no edgﬁ%fggggl?hat
control the mappial hatingTeweoedgrinergepteseptornPPKe . biusiigepartial 1dshef mammal .

5. A pharmacgeutical .conposi.tion for treatnent. or. pyevention of urinary
dysf unct i ofARILoN GEMUSEArHUG reeeDiar &Ommsmrgmefqd@&%pgw@w@ﬁ%a P2X5

causi ng pargdsal: L R, PiL | 14}

conpositi onetﬂlke%(t:llvhgl néﬁgog%%é %@ng F%t%ce@é@? @%’? ?gge%ﬁ%tgﬁ@gggprg%%&éro frmr e
subst ances amtaptmdret ATPaglthitecdn®! expsigaty ofl AXP 100PEX eEcatie iATiReblgdémat
control the supply of ATP to P2X receptors in the bladder of the mamal. 2

8 FEB 2005 Of omamngl.11 6. A pharmaceutical conposition for treatnent or
prevention of urinary dysfunction in a manmmal having | owered purinergic

recept or ' I.ad: |0 | Dbt f | ni
eoentors,  TopBfRSu Rl RBioSigndNo ond IR £k B IRRPER B8 onesing
of one or rthe & ERezet dnakptaidiapiond: llﬁndﬁq%] be ATTPetEhB POSS dRpRits, 30QRE OF
nore ATPases that control the supgl y of TI?15 to P2X receptorspi n_Str?e b?adder

of the mamAAWR-FCEURME eyREISH@BaftEecntorBipes £ oR23s, PR, andePBXs i thens 4 to
6, wher ei . the ATP i s adapted t trol th ly of
,ﬁr elrn @é‘}{heﬁ%?é%?ﬁg%‘%{t e ases | S adapte 0O contro e supply O

ATP to the 50 as to down-regul ate expression of receptor
types P2X1, P2Xz,, P2X3 and P2X5 in the 10 bl adder of the patient.
8.

‘A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptor activation causing partial loss of
inhibition of muscarinic receptors, the composition including a pharmaceutically
effective amount of one or more substances adapted to up-regulate expression of

15 subtype receptors P2X,, and P2X, in the bladder of the mammal.

9. A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptors P2X, and P2X, causing partial loss
of inhibition of muscarinic receptors, the composition including a pharmaceutically
effective amount of one or more substances adapted to up-regulate expression of
20 subtype receptors P2X,, and P2X,.

-10. A pharmaceutical composition for treatment or prevention of urinary dysfunction in
a mammal having lowered purinergic receptors P2X, . causing partial loss of
inhibition of muscarinic receptors, the composition including a pharmaceutically
effective amount of one or more substances adapted to up-regulate expression of
25 ‘subtype receptors P2X,, and P2X,,.

11. The pharmaceutical composition of any one of claims 8 to 10, wherein the one or

more substances are also adapted to down-regulate expression of subtype receptors
P2X,, P2X,, P2X; and P2X..



8. A pharmaceutical conposition for treatnent or prevention of urinar
dysfunction in a manmal having | owered purinergic receptor ac?#h%ﬁﬁ@&ﬁ
causing partial loss of inhibition of nmuscarinic receptors, the
conposition including a pharmaceutically effective anmount of one or nore
subst angggs gdapt ed to up-regul ate expressizon of 15 subtype receptors P2X4,
and P2X6 in the bl adder of the mammal. 9. A pharmaceutical conposition for

tr eat mertD. ofhcsiRAbL@TAD botbb RN dELH!dUiht 1 fb IEWRLrelARERGelver ed

purinergic receptors P2X3 and P2X5 causing parti al Irbrtion of
nuscar i ni c metceibstasces dre chosqofom the groap vdhsigting phprogesaist beeddens,
effective a nt of one gr nore substances adapted to up-regul ate

expr essi on %HQSB‘PS}/?%B?@@@ fHRESP2X4, and P2X6. 10. A pharnaceuti cal
conposition for treatment or prevention of urinary dysfunction in a mammal

Paving, [IBMeTIRGiReiGH S cOROBRIBh IRy o SPHELRRHRAL: Hadl 8580Pthe

i nhi bition of scarinic receptors, the conposition incg
phar maceut isubbthgces it erogeseeran@unt of one or nore substances adapted to
up-regul ate expression of 25 subtype receptors P2X4, and P2X6. 11. The

phar maceut i.gal ,conposition of any one of clains 8 to 10, wherein the one or
nore s uglslilt éﬁ?eléh Cﬁ‘l‘%‘iﬁ?ﬁﬂﬁlﬁpé‘@op@fd'ém taychesgin the pr aklepsipnsrofdhet ype

phar maceut 1ot e A TS PREn dadtr i< bl g Seph DR Gislfiiidenne o

nore substances are chosen fromthe group consisting of progestins,

est r ogens,. Thehphaesceoigeh sompdsition afaflbiay 0P&sherdid. thd be apkastraeaifttheal
conposi ti o&ugf claim 12, wherein t{;e or at |least one of the 5 substances
i s progest éPgs@nCcaAys aganbiRation eEphylesstregams gaffardspflavoseai m 12, wherein

the or at |least one of the substances is a phytoestrogen and/or isoflavone
or  Combi TRUTIRNp R PiR¥ERES CbREBSIon of claim 14 or 15, wherein the urinary dysfunction

is caused by benign prostate hyperplasia.

17. The pharmaceutical composition of any of one of claims I to 15, wherein the

urinary dysfunction includes sensory urgency.

18. The pharmaceutical composition of any one of claims 1 to 15, wherein the urinary

15 dysfunction includes detrusor instability.

19. The pharmaceutical composition of any one of claims 1 to 18, wherein the mammal

is a human.

20. The pharmaceutical composition of claim 19 when dependant on claim 13, wherein

the progesterone is provided in a dose of 50-250mg/day.

20 21. The pharmaceutical composition of claim 19 when dependant on claim 14 or 15],
wherein the phytoestrogen and/or isoflavone or combination of phytoestrogens

and/or isoflavones is provided in a dose of 40-160mg/day.

22. A method of treating or preventing urinary dysfunction in a mammal, including

administrating to the mammal a pharmaceutical composition as defined in any one

25 of claims 1 to 21.




15. The pharnmaceutical conposition of claim112, wherein the or Pnggzt%one
of the substances is a conbination of phytoestrogens and/or isofl avo

io 16. The pharnaceutical conposition of claim 14 or 15, wherein the
urinary dysfunction is caused by benign prostate hyperplasia. 17. The

phar macephi gl conposition of any of oneisf clainms 1 to 15 wherein the
urinary dysfunction includes sensory urgency. 18. The pharnaceuti cal

conposi RORf o YhAfcBhti &l @bfBoti I ol | ;
dysfunction incl udes dgt rusor bﬁ@g@é@%%ﬁ:}}a 1 é’tgﬁea&r#é%g{ﬁ/} Eoﬁl,mthe
conposi t i ofreatmemyorgrreveritionl af winaty tdgsfibictiohen @imathhk@l mammal  is a hunan.
20. The pharmaceutical conposition of claim19 when dependant on claim 13,

wherein, the progesterone is provided in _a dgse of_ 50-250ng/day. 20 21. The
Dhar o i BRSO UL GRS SRt Mg s Qupeindlencron IorRabrCesaopIa5]
wherei n thg ghyfoest rogen and/ or isoflavone or conbination of

phyt oestrogens and/or isoflavones is provided in a dose of 40-160ny/ day.
22. A nmethod of treating or preventing urinary dysfunction in a nmanmal,

i ncl udi 7§. Audmithodof aeatme dopteventimyuEhasy cgks@mmﬁmhiaq@hnﬁwrgawhhﬂﬂlﬁs
‘defined in any aone, 25 of, clains | to_ 21. 8 FEB 2005 10625 sing 13 "23.
Use of a pRADYEIBCiEed aRonacetianwih anyanexf examplgs bie3 deraihai ms 1 to

21, in the treatment or prevention of urinary dysfunction in a manmal. 24.

il o 1 Hicaits AR R UL A Ablo fhatihg o PR3N S mi iR ear y
~dysf unct i ominmicacomditivals fouhé iraadvankctd préhahey Ghhe aseniReseidgr sconnect i on
with any one of exanples 1 to 3 herein. 26 he use of one or nore

subst ances “OHRSIOLIOr dha Bratment RE PEVeatien ofurimammdysfinetoon in the mammal
10 having lowered purinergic receptor activation, causing partial loss of inhibition of

muscaranic receptors.

27. The use of one or more substances adapted to regulate the expression of one or more
ATPases that control the supply of ATP to P2X receptors in the bladder of a
mammal, in the manufacture of a composition for the treétment or prevention of

15 urinary dysfunction in the mammal having lowered purinergic receptor activation,

causing partial loss of inhibition of muscaranic receptors.

28. The use as claimed in claim 27, wherein at least one of the ATPases is adapted to
control the supply of ATP to the P2X receptors, so as to down-regulate expression
of receptor types P2X, P2X,, P2X; and P2X; in the bladder of the mammal.

20 29. The use of one or more substances adapted to down-regulate expression of subtype
receptors P2X,, P2X,, P2X; and P2X; in the bladder of a mammal, in the
manufacture of a composition for the treatment or prevention of urinary dysfunction
in the mammal, having lowered purinergic receptor activation, causing partial loss

of inhibition of muscaranic receptors, at parasympathetic nerve neurotransmitter
25 release sites.

30. The use as claimed in claim 27 or 29, wherein the one or more substances are also

adapted to up-regulate expression of subtype receptors P2X, and P2X,.



mmc conditions found in advanced pregnancy, in the manufacturg of a
conposition for the treatnent or prevention of urinary dysfunct ?@n’:ﬂﬁ 25e
manmal 10 having | owered purinergic receptor activation, causing partial

| oss of inhibition of nuscaranic receptors. 27. The use of one or nore
subst anggss gdapted to regulate the expression of one or nore ATPases that
control the supply of ATP to P2X receptors in the bladder of a mammal, in
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urinary dysfunction 1n the mamal havin owered puri
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28. The use,as clainmed in claim 27, wherein at | east one of the ATPases is

adapt ed t o Yo¥gnTGEHatingCxEpIgn of subtype woepwrPP Xy RB%1, FPX; and PEX4 o
down-regul at e expression receptor types P2X1, P2X2, P2X3 and P2X5 in

of
he bl | - i d d
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in the bl addecredf pwrinepivaleceptorstPEX,; aPARCct ure of a conposition for the
treatment or prevention of urinary dysfunction in the mammal, having

| ower edaﬁ;hl nergi c receptor activation, causi ng partial loss of inhibition
of nusc ihe weasplaimed inanyonesilainsclt; @ s 8P aad iy mdterein ghé masmakhas

rel ease sit g] - The. i in _clajem 27 or 29, wherein the one
or nore sublg?‘rgﬁec%1 ar%ggﬁggeﬁiﬁmaiﬁﬁﬁ%r%'ate expressi on of subtype
receptors P2X4 and P2X,,. 2 8 FEB 2005 10625 sing 14 31. The use as cl ai ned

in clai BRTeru%s oMigied i I QA G 1S ID SHBECRSthR dhedrifore@dapt ed to
up-regul ate gxpressi on of subtype receptors PZX4 and P2X6 i nstead of

down- r egul SVPHENESsHEShPEm Bomsiibteypep pensiping of RRXEstim2drogedx3 and P2X5.
32. The us i I one of clainms 26, 27, 29 and 31, wherein the
manma has%@?%@?g?%@?ﬁgﬁgﬁxwe&eptors P2X3 and P2X5.

35. The use as claimed in claim 34, wherein the or at least one of the substances is

progesterone.

36. The use as claimed in claim 34, wherein the or at least one of the substances is a

phytoestrogen and/or isoflavone or combination of phytoestrogens.

15 37. The use as claimed in claim 34, wherein the or at least one of the substances is a

combination of phytoestrogens and/or isoflavones.

38. The use as claimed in claims 36 or 37, wherein the urinary dysfunction is caused by

benign prostate hyperplasia.

39. The use as claimed in any one of claims 26 to 38, where the urinary dysfunction

20 includes sensory urgency.

40. The use as claimed in any one of claims 26 to 38, wherein the urinary dysfunction

includes detrusor instability.
41. The use as claimed in any one of claims 26 to 40, wherein the mammal is a human.

42. The use as claimed in claim 41, when dependant on claim 35, wherein the

25 progesterone is provided in a dose of 50 to 250mg per day.



33. The use as clained in any one of clainms 26, 27, 29 and 31, wherein the
mammal has | owered purinergic receptors P2X4, P2X6 and P2X7. 38 FERexgse
as claimed in any one of clains 26 to 33, wherein the one or nore

subst ances are chosen fromthe group consisting of progestins, estrogens,
10 phyt agstgens and/or isoflavones. 3 515 The use as claimed in claim34,
wherein the or at |east one of the substances is progesterone. 36. The use

as ol al o e GleakMaAhod HEHD4] BhelantBASh A%, 86 Liig, pybst ances i 2

phyt oest rogen and/or 1soflavone or co o of ens. 15 3 7.
The use as miyabestrdgem and/ai ivoflvonb er ebimbihgiod ofathyt ®R&Db gémearRf/orlt he
substances .is.a conbinatjon of phytoestro ens an |soflavones 38. The
use as cl ailsRfAvoReS [Sprexides 18ra dos lrﬁ%ﬂ@pwdayary dysfunction is
caused by benign prostate hyperpIaS|a 3 9. The use as clainmed in any one
of claims 26 to 3 8, where the urinary dysfunction 20 includes sensory
urgency. 40. The use as clained in any one of clains 26 to 3 8, wherein the
urinary dysfunction includes detrusor instability. 41. The use as cl ai ned
in any one of clains 26 to 40, wherein the mammual is a human. 42. The use
as clained in claimd4l, when dependant on claim 35, wherein the 25
progesterone is provided in a dose of 50 to 250ng per day. 2 8 FEB 2005
10625 sing 15 43. The use as clained in claim41l when dependant on cl aim
36, when the phytoestrogen and/or isoflavone or conbi nation of

phyt oestrogens and/or isoflavones is provided in a dose of 40 to 160ng per
day. '



