1 TREATMENT OF L- DOPA, DOPAM NE AGONI ST AND/ OR DOPAM NE ENHANCER | NDUCED
DI SORDERS b5Background of the Invention The present invention relates to
t he treatwenbiafiogdssor ders i nduced by use of L-DOPA, dopemgBoagsmn7st s,
dopam ne enhancers or any conbination thereof. 10Field of the Invention
L- DOPA (L-3, 4-di hydroxyphenyl al ani ne; | evodopa), dopam ne agoni sts

(i ncluding partial agonists) or dopam ne enhancers are val uable agents in
the treatnment of disorders of dopam ne qeficiency and ot her

dopam ne-responsi ve di sorders, of which 'Parkinson's di sease and ot her 15

par ki nsoni sm di sorders are the best known and nDst mndel studled al t hough
ot hers include ABEATMENT OF IzDORARYPAYHINA GANISISANH ORA

al so known as hereditary prQgﬂﬁgﬁ@ﬂﬁIﬁygtgbqﬁ5WRme@ urnal fluctuatlon
Segawa' s di sease or Segawa' s dystoni a. L-DOPA is a bioprecursor for
dopamne, to which it is converted by the patient's netabolic 20 processes.
L-DOPA is usually adm nistered in association with a DOPA decarboxyl ase

i nhi bitor which prevents the L-JCEA‘bequ C nverted to dopamne in the
peri phery. The DOPA decar boxy| a2aSkergppdeithe laxentions 1 ood-brain barri er,
therefore, in the CNS the L- DCPA is netabolised to dopami ne. Dopam ne
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dopam ne and 50 €nhance he veI endogenous “dopam n ne” it ssues and

bl ood in codmanheegnmmimxnmtmedmedmpmmmemhemammtamdﬁtherefore t hey prol ong
the effects of both endogenous dopam ne and exogenous dopam ne (e.qg.
follow ng L-DOPA adm ni stration). Exanples of dopam ne enhancers incl ude
cat echol@ni ne- O net hyl t r ansf er aseField@{/Me layeniow | nhi bi t ors i ncl udi ng

ent acapone and tol capone and nonoam ne oxi dase-B (MAG- B) inhibitors 30such
as selegiline and rasagiline. 2 Dopam ne agonists are substances and
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i m eir utility uch side effects include i nes ensi on,
ar r hyt himi as 'SPt < e STty g P OPsYS g}‘ﬁ“’“& é[%%[))d 4AYr lﬂ‘éﬁwél %ﬁjrogf”e@%/rrpl e,
sommol ence, piop&aimidgstaiidvii dirdal diucasd),, SceORAMsB8 e OySbaasl dttban syndrone,

hal | uci nations, and neuropsychiatric problens such as risk-taking, ganbling
10 tendency, inpulse control disorders, anxiety, disorientation and

conf usi on, pEYQO& & biaprecuasioly for dofintiet 'toowhitlheriemﬁwerfléhnesehespadeatefnﬁembbﬁc and

ot hers §§ ng%ge&glly considered to be related via an underlying nechani sm
of overs 1’887 n of the patient's dopam nergic system Brief Description
of the Invention 15

L-DOPA is usually administered in association with a DOPA decarboxylase inhibitor which

prevents the L-DOPA being converted to dopamine in the periphery. The DOPA
decarboxylase cannot cross the blood-brain barrier, therefore, in the CNS the L-DOPA is
metabolised to dopamine. Dopamine enhancers include substances and mixtures which block
25  the metabolism of dopamine and so enhance the level of endogenous dopamine in tissues and
blood in comparison with untreated patients are and therefore they prolong the effects of both
endogenous dopamine and exogenous dopamine (e.g. following L-DOPA administration).
Examples of dopamine enhancers include catecholamine-O-methyltransferase (COMT) enzyme
inhibitors including entacapone and tolcapone and monoamine oxidase-B (MAQO-B) inhibitors

30  such as selegiline and rasagiline.



The present invention is based on our surprising finding that a class of

st eroi dal sapogenin and saponin agents, previously described for treatnent
of Par ki nsortor/mEnsd6ot her neur odegenerati ve di sorders, hasTigRrorir@Enizeutility
also in the treatnment of L-DOPA, dopam ne agoni st and/ or dopam ne enhancer

i nduced di sorders, particularly side effects of L-DOPA and dopam ne 20
agoni st therapies, and including conbination therapies in which the L-DOPA
and/ or the dopam ne agonist(s) is/are u?ed in conjunction with one or nore
dopam ne enhancers and/or one or nore other active agent. Such L-DOPA
dopam ne agoni st and/ or dopam ne enhancer i nduced disorders include, for 25
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as risk-taking, 30ganbling tendency, inpulse control disorders, anxiety,
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i nduced dis i e e C r ing to
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aspect of the present invention, there is provid an agent selected from
Al B-cis fur sededyiae meehpgisn eheversmplatnsioh e paitvar %cbp%mrélﬁ &Ys&er oj dal

sapogeni ns and ester, ether, ketone and glycosylated forms thereof, for use
in a method of treatlng or preventlng L- DOPA, 10dopam ne agoni st and/ or
dopani ne enhancer i nduced d|sgﬂﬁgﬁggﬂﬁﬂéﬂéﬁﬁféﬁﬂﬂﬂh need thereof. According
to a thisd aspect of the present invention, there is provided a conposition
conpri si ng active agent se ected fromAlB-cis furostane, furosteng,
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Such L-DOPA, dopamine agonist and/or dopamine enhancer induced disorders include, for
25  example, disorders of the central nervous system related to overstimulation of the dopaminergic
system through the use of L-DOPA, dopamine agonists and/or dopamine enhancers. Such
disorders include, for example, dyskinesia, hypotension, arrhythmias, nausea, disturbed
respiration, sleep disorders (for example, somnolence, insomnia and vivid dreams), dopamine
dysregulation syndrome, hallucinations, and neuropsychiatric problems such as risk-taking,
30  gambling tendency, impulse control disorders, anxiety, disorientation and confusion, psychosis

and any combination thereof. L-DOPA-induced dyskinesia is commonly referred to as LID.



The present invention may be used in conjunction with nmethods of treatnent
of any dopam ne- 25 responsive disorders, such as, for exanple, Parkinson's
di sease, wOhler2/qes9ki nsoni sm di sorders, restless | eg syn@#Coms2011/051376

dopam ne-responsi ve dystonia (DRD), to treat subjects suffering fromthose
di sorders to alleviate the side effects of conventional treatnents for
those disorders as described above. The nmethod according to the present
invention may thus be a nmethod in which _the active agent is adm nistered

simul taneously with, or shortly tine- spéced from 30 adm nistration of one
or nore therapeutic agent for the treatnent of a disorder of dopam ne
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use in the present invention have 5 been found to have no adverse
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adjunct therapy with the conbi nati on of agents nmay be beneficial over the
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Melillo) (use of sarsasapogeni n against senile denentia); WO A-99/48507
(use of sarsasapogeni n agai nst conditions characterised by a deficiency in
menbr ane-wount/oiesvept or nunber or function); WO A- 01/ 23206/GB2d11/051376

WO A- 01/ 49703 (use of sarsasapogenin derivatives agai nst cognitive
dysfunction and allied conditions, including non-therapeutic use to enhance
10 cognitive function in nentally healthy humans and ani mal s); and

WO A- 02/ 079221 and WO A- 03/ 082893 (use of sarsasapogenin and derivatives

t her eof agai nst non-cognitive neurodegeﬁération, non-cogni tive
neuronuscul ar _degeneration, notor-sensory neurodegeneration and | oss of
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bi ndi ng capacity. As described in PCT Patent Application No.
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Al B-ci's fur st No. 4680289 (use of smilagenin against obesity and diabetes obesity syndromes); US
Patent No. 6258386 (use of smilagenin against cognitive dysfunction and allied conditions);
WO-A-01/23406, WO-A-01/23407, WO-A-01/23408, and WO-A-01/49703 (use of smilagenin
derivatives against cognitive dysfunction and allied conditions); and WO-A-02/079221 and
30  WO-A-03/082893 (use of smilagenin and derivatives thereof against non-cognitive

neurodegeneration, non-cognitive neuromuscular degeneration, motor-sensory

neurodegeneration and loss of receptor function in the absence of cognitive, neural or



20 furostene, spirostane and spirostene steroidal sapogenins In the
unsaturated (-ene) forns of the conpounds, one or nore double bond is
present awvoloratipsss whi ch do not affect the AlB-cis noPCT/GBRyassyrbat ed
forns of sapogenins are commonly referred to as saponins. Detailed
Description of the Invention 25Introduction The evidence presented in this
application shows that smlagenin, an Al B-cis steroidal sapogenin,
alleviates the effects of L-DOPA-induced dyskinesia (LID), and in
particular they raise the threshold dose of L-DOPA at which LID is observed
in primates and they reduce or 30elimnate the LID synptons otherw se
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subject in need thereof. 15The eV| dence presented in this application is
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t hat PCT apB?‘i“E“é‘tsF‘B?‘i ImpHEMeRBy el he Gopienfimst HiqtceRubiirplpigae fraPpRizd Jsew by
descri besl orfpages 14 to 24 of PCT Patent Application No. PCT/ GB2010/ 050098
and in nore detail elsewhere in that application, 20the contents of which
are incorporated herein by reference. Any aspect of the present invention
may be practThgetrepthe L]ﬁ@éht slinm:lhdnamgom hs),éd\m bdihjl&llﬁtyorﬂﬂﬁh @fethody & datnidae o0t her
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synpt ons, i mdivisdialiygorpr @y epobigdioncur ati ve and palliative care, as judged
according to any of the tests avail able

In accordance with the invention, the agents may be administered systemically or locally, as
their delivery to the sites of action is found to be generally good. In particular, but without
25  limitation, oral, topical and parenteral (e.g. intravenous) administration routes are found to be
suitable, as discussed in more detail below. The small molecular size of the active agents
relative to peptide, including protein, agents makes delivery of the agents to brain and CNS
sites substantially easier than in the case of large molecule peptides. Oral administration is
possible and preferred using the agents of the present invention.
30
As described in PCT Patent Application No. PCT/GB2010/050098, the agents for use in the

present invention have a remarkably low level of (ant)agonistic binding capacity for a range of



30according to the prevailing nmedical and psychiatric practice. An
intervention which ains with reasonabl e expectation to achieve a particul ar
result buwodoewisss al ways do so is included 8 within tPhe/GBeprigssi’en
"treating or preventing”. An intervention which succeeds in slow ng or

hal ting progression of a disorder is included within the expression
"treating or preventing". "Susceptible to- 5The expression "susceptible to"
and anal ogous ternms used herein refers particularly to individuals at a

hi gher than normal risk of devel oping a6nedical heal th, wellbeing or
psychi atric disorder, or a personality change, as assessed usi ng the known
ri sk fact or 8ofepal e ofspregiRRIn ANbLRC SI7EEE QNS SARKILY AP i AdigagesoigymPor

exanpl e, beTeat 8gAMk & sdisabRaét DG @ dhjbskiBNtWidla vidskadf ol @¥@lcAPinathogne or
nore particul ar di sorders or onal ity change to the 10extent that

medi cat i on WSLFA "emﬁft%%‘&h‘rdﬂléd’“’é’ﬁﬁ%?) uglaeeﬁh%ﬂ gfd‘ieé‘ﬁ%ﬂt%/ They gre ipble Fg PSS i | ar
reconnendatb@m&hwmmidthmmadﬁn&ﬂ rhﬁ&akﬂﬁb%hdU@MmﬂJﬁxmetmydaﬁ@(SndﬂnEffects
15The ag ntstaqpord|Q% to th ﬁﬁ @» |nvent|oq % l 17 % nageable
si de effgctB AR PR “%"6%&“8 B UL PET PRS- BRI E P 8repsy‘f Che

cont ext of pisaﬂe’ra@emﬂnmalbe eggnohtad bngducet Bractiaragintulseing tdvegorianpbi edgyme
phyS|oIog|cgl acce @bllity of the agents, so that, wthin the scope of
sound nedi cal erinary 20 judgenent, the agents are suitable for use
at an effectlve dosage in contact with cells of humans, nannals and ot her
ani mal ¢ i tAQWLHAGUE PePXafhl Xolohloh 0@ b icib| 68065, LRSPARS Ry WGRI rabl e
side effects that suc erse events as nmay occéur

excessi V@ oprewhmqntlblearmhlagedldw sslif theulated Aomenstasis @bmm@ﬁgmcafaetow NRs)a
reasonabl e hgngli, d;Slé rB'D?\h? ErﬁlydrCGD}@ﬁB} &%l&g%kﬁéxéub}éﬁt S WRGE NeOah of RAHSuic
particularly foodstuffs, é;&ﬁmﬁns including dietary supplenments),
bever ages aﬁ@nrﬁéwl@a@elegwﬁlcmht Onﬂa}smvdelaltm&w%epbwalﬁae}aaﬁrdétlﬁse%@% uch as

functional gRSARL nESH@NG ﬁéeﬁrﬂﬁ% k@l Ql@fluesa%s Qtdeihg SHel 1n<eﬁmaa>@tsfd@ Qs
eye- cont aCtI ngﬁpr epar ati ons IS 1P |ies a cor I‘eSpOI’l i ng assessnent of

benefit/ri sKCRANS sieawlagiplepfier p%fﬁfﬁ?%ﬁlﬁ%leés t heragents Bersfoe At gyed prd,
st andar ds f a@landcbdialcteiféad. ar conposition or preparation 30and the
particular use for which it is supplied. 9 "Non-therapeutic mnethod-
The expression “A/B-cis furostane, furostene, spirostane and spirostene steroidal sapogenin”,
and related expressions, used herein, includes all E and/or F ring opened derivatives, for
example pseudosapogenin and dihydrospeudosapogenin forms of the said A/B-cis furostane,
20  furostene, spirostane and spirostene steroidal sapogenins In the unsaturated (-ene) forms of the
compounds, one or more double bond is present at locations which do not affect the A/B-cis

motif. Glycosylated forms of sapogenins are commonly referred to as saponins.

Detailed Description of the Invention

25  Introduction

The evidence presented in this application shows that smilagenin, an A/B-cis steroidal
sapogenin, alleviates the effects of L-DOPA-induced dyskinesia (LID), and in particular they
raise the threshold dose of L-DOPA at which LID is observed in primates and they reduce or
30  eliminate the LID symptoms otherwise induced at any particular dose of L-DOPA (see
Example 1). This effect is produced without reducing the therapeutic benefit of L-DOPA on



The known uses of the agents according to the present invention (see PCT
Pat ent Application No. PCT/GB2010/ 050098 and the prior publications of
known usewoabizhessagents, di scussed 5 above) include norcrleB2ap#51376 uses,
for exanple, non-therapeutic uses to inprove neurol ogical or psychol ogi cal
functioning, or general health and well being of an individual,

non-t herapeutic use to i nprove skin, bone, eye, nuscle and other tissue
heal t h, and non-therapeutic use to assist recovery of nuscle and tissues
from exercise, exertion or wasting, inproving endurance and reducing the
feeling of fatigue (see PCT Patent Application No. PCT/ G32010/ 050098,

10par agr aph fSPPEEFRshgRly 1 AnasaPodsnaaief hesavarien acrdrd buys isghgreforerhe

addi tion, tB&nbissen of at RA3-GQERETal ghpageafarmamomtm tifchoaldfcBB 6MtarkiM6RNt | ON
can i ncl ude non- therapeutic uses to .1 nprove %ﬁs dept h nd qugllty of

sl eep, redubBFvily ‘&Fé’ BRIy RERRPAEED &npfe lledi:‘l“ﬁ%\f) BisT ohqihg dents
noder at e behawidabiiyal or psychol ogi cal probl enms associated with

15ri sk-taki ng or ganbling behavi our associated with treatnents using

L- DOPA, dopam ne agoni sts and/ or dopam ne enhancers. A non-therapeutic use
i's generalIyl0mﬁmaameﬁ%smdmhymafhmnﬁ@T?mb@equGMeiECUﬂﬁ@GBHHﬂ@ﬂm98mm

adm ni strati i cal f a.physi I acti.v, t_Ln a
conposi ti on%vvl Rh Fnﬁdetle% d?tferes%f)heorw ér%stllllon& of Sml'{ %/emn ?nﬁl tﬁ? ne:?“lger?1 chf
benefits fragmtshoms thai inlduduen wéINHseDmgIFerpcegtemeMI cdmeiahmg1 npeeiefintstiem arde| at i on
to conditio ! Iy I aghesed,
(i1) undiag I?))Isn ggﬁlé;&g@gé g ?art]lgl? e %t@%ﬁgl%%%;h%c ?H(Q:S]egf tﬁeogr%g%t 1gfve\}}l\gﬂo'(tiil hin ?}ﬁe
normal t@ngese of Htorﬁeagﬁehsqlwdpﬁmmllwrcanfua(mn% Herostbioy spipwstane o iSpieaseet as

di sorders. 254BORPSREHARRULIE HRE KERR MdS éagylaqéaafoaﬁst @brbsreste Ritedibe cabsence
of nedi cal |ntervent|on or assistance at the stage of the subject's

pur chasi ng 8eataepgrt hd?Ahe dersmpssigeniygnd/or @p@mlpe eihergeeinducgd AserderhBrapeut i ¢
use can be ghpcagheliskedrby the absence of medical clains by the supplier
of the conposition, so that the self-adm nistration is not driven by a
specific intention 30to treat a diagnosed disorder. 10 In addition to the
exanpl ess of TRs yedatagtseabd fnuﬂﬁtabpuaalogilsv@mbaﬁmewﬂqhm evﬁ’deﬁcetd'oﬁt@'ﬂla(bin@CT

according tq the non-t res i ention, mld
Forms. of “psSutitarpieic S PR G lEDa B HarbH ke RSt e HE i Rorsiba,
dopani ne aga%nﬁ&&:ﬁﬁdhomvdmmanﬂmecﬁﬂhﬁmmﬁssmjﬁhakxanamn&axﬂma@nﬁaaMHe
SRR e N S S R I T

di sruptive B&telh iAppliati breNo.eNCEY G 0/D 20088 heinih mgre digyl cesierbm thonppldaiond as
condi ti 9ns [ rding to the present
|nvent|gﬁ E‘ ?%&?Lﬁf%&ﬂ %ﬁﬁﬁ&g g%&%?ne g%%%%%t and/ or dopam ne enhancer

i nduced di sorders occur prlnarlly_ln humans. Therefore, the subject of the
treatment undetlying t&g?ﬁsaﬁ% n Y BRL LR Br botPURldko RNy onc or

particularly not e u5|ve n over the 0 years.
more of the other aspects of the 1nvent10n and any example or preference stated for one aspect

of the present invention shall apply equally to any other aspect of the invention.

25 “Treating or preventing”’

The expression “treating or preventing” and analogous terms used herein refers to all forms of
healthcare intended to remove or avoid the disorder or to relieve its symptoms, including
preventive, curative and palliative care, as judged according to any of the tests available
30  according to the prevailing medical and psychiatric practice. An intervention which aims with

reasonable expectation to achieve a particular result but does not always do so is included



15However, the present invention may be practiced in a range of manmal s,
especially | aboratory mammal s whi ch can al so be affected by L-DOPA

dopam ne wganiztio®ad/ or dopam ne enhancer i nduced di sor @#ersGB2BuUciF1IITAMEl S

i ncl ude non-human primtes (e.g. apes, nonkeys and | enurs), rabbits or
rodents (e.g. rats, mce, hansters, gerbils or guinea pigs), particularly
such | aboratory mammal s as are used in the study of dopam ne-responsive

di sorders, such as, for 20 exanple, Parkinson's disease, other parkinsonism
di sorders or dopam ne-responsive dystonia (DRD), and the present invention
may be used to alleviate the side effects of the treatnents under test on
such mamal V&biBjtlscaaressiie HEYIng B MEented | v BGERItON YEid SHEPWS i Harying or
general |y, Ballind}Rber@86i5€ 0 a dolddés is HRMBedwiBIM B bpadssie @ itngloBSevdntian. about
800, for exanple less than about 700, for exanple |ess than about 600, for

exanpl e IessSthanVanut 500, for exanple |less than about 450. 30Fol | ow ng
t he standar %ture fromsteroid chenmstry, the | eft hand 6-nenbered

ring is named the A ring and the adjacent ring to the A-ring is naned the
B-ring. Again following 11 standard nonmenclature fromsteroid chemstry,
the carbon ARbEEPEFEn naWEHLEY $o A analogus e wed hgsinoFpigse PR hE i ngs
occurs bet WaRidulie do-a 8idfer 18laP@Srintal @ik GRIARRIopRcOMEmedicall MedNhBv&IISeidt 6 Oi dal
furostane/ ene or spiraqgstane/ ene sapogenins, t e.sugstituent or hi rogen

5at om at boPHCRIFEC él-s"rg?’fd"rt%%ersféalh&b&a §it TATION'aE At P Sl 13 to
(above) theinalvanel of disdtgernOB@aUingividddld snabasor tdrem@é, f ec tat@bridetl nds1 mginghe pl ane
of the nolecuyle to .cr e a.pharmacophore grqup which |ogks as follows in a
Chr ee i memStaale? B s Ree et e oAy boew Beheipere B0° 1
Oposi ti o6& cartbonthat owdicasion abeld éd @scritad and/ot hepeditl alitting, difestyleher siutdlst i t uent

or hydrogen _atom. at .the 5-positi carbon. atomis labelled as "b"; the C
ring is onIgw%g?Q?%TTﬁ“gﬁg§%§M&T§#ﬁV§&Y§w%he Al B-cis notif. Exanples of
Al B-ci s furostane/ ene and spirostane/ ene sapogeni ns and their derivative

forns disclggggzigdy%%§¢%§/48482, WO A- 99/ 48507, WO A- 01/ 23407,

WO A- 01/ 234 9221, WO A-03/082893, WO A-2005/105825 and
WO A- 2006/ 048665 may be

15  The agents according to the present invention have limited and manageable side effects and are

non-toxic or essentially non-toxic in use.

In the context of pharmaceutical (including veterinary) use, this implies physiological
acceptability of the agents, so that, within the scope of sound medical and veterinary
20  judgement, the agents are suitable for use at an effective dosage in contact with cells of
humans, mammals and other animals without undue toxicity, irritation, allergic response,
undesirable side effects, and that such adverse events as may occur are deemed excessive or

cannot be managed by side treatment, commensurate with a reasonable benefit/risk ratio.

25  In the context of functional foods, particularly foodstuffs, food supplements (including dietary
supplements), beverages and beverage supplements, as well as topical preparations such as
functional cosmetics and dermatological and other skin-contacting or eye-contacting
preparations, this implies a corresponding assessment of benefit/risk and side effects,
appropriate to the safety and toxicity standards for the particular composition or preparation

30  and the particular use for which it is supplied.



20 particularly nentioned as active agents for use in the present

i nvention. The particular sets of conmpounds, and individual conpounds,

di scl osedwprotdmasepubl i cati ons, representative of the elcasB2ofi/msorpounds
which is the AIB-cis furostane/ene and spirostane/ ene sapogeni ns and ester,
et her, ketone and gl ycosylated forns thereof, and all E and/or F ring
opened derivatives thereof, are incorporated herein by reference. 25 12

et her, ketone and gl ycosl yated group na% be present in the nol ecul e.
General |y speaking, an ester, ether, ket'one or glycoslyated group nay be
formed at anx,one or nore CH noi ety of the AlIB-cis sapogenin, using
conventi ona fic tic methods. 5Exanples of the active agents
according to the present invention are the AIB-cis conpounds represented by
formula | in VI)A—01I%$406 see to 11 of th i shed PCT

appl i cat i on)'n® FYPIES of fhe;agonjrscad r@%% 93 ?)Brefﬁ‘é‘b'éw??&&ézg %P?%P?fi“tﬁﬁ’PP%Eon

publ i shed P&]; PEPGBeaItI 06 0)98 ﬁrmrtnab@orlpublmatv&as Af Qw346 of (tBe e 0RSuBed 0 11

0o 10 oPS T nab ek e Benatt R et for-giRigors bR TS aBa % s e

pages 6 to ﬂlﬂps@iﬁhotogealﬁum:hmﬁﬁ@dr @Gﬂfaﬂmpﬂth adtwetiveing df (an n‘kilvahalL nonktherggredtid | | i N
WO A- 01/ 49703 (see ubl i,.shed atl n fornula
v A 09/05850 3PE ek bk, Bl agt g o PRl BT ahy ARBALGE M b O 1T

formula | i mcmy,betnﬁlﬁsols%@BssggefeonpazgaecsseBemlonbr @/hstmlg,em‘{pwyinggh@dad@@nd
application / (

publ i shed P uéggapp I C tlonY&ﬂﬁg%%&ngﬁﬁém ﬁ@ﬁ)%@g %8£§gg%gg@ébg%§es 3to
17 of t he pumgrmhémdpm‘pa@pep%ae@ﬁ@ﬁ)asso@@tpdﬁhﬁcasann) in WO A-03/ 082893 (see
pages 3 to 17 of the published PCT application), formula | in EP-A-1024146
(see pages 3 to 10 of the published EP application), and fornula Il in

EP- A- 102416 Iy aidisiopabeyses of the agengsfin pprerdsuds| widhibel PERNGBpTem cangAYudeTIBS 0

exanpl es ar geabdutie RRS kd infRdvk ¥nd RE@TRO a@ilgdoffa@ae rAulYvi¥i8 URLBME SnigtQ6Y
exanpl e, the nol ecul es sarsasapogeni n an enin and their

cor r espondi ﬁ‘@fl llpgipatiopy, gaet o pades %bﬁﬁ&“"érélp?fnl?Sﬁ"h@b’gyﬁldg?lﬂ%{’t‘seﬁ)‘o%i’é?dl Vith i ves
are usefsl agtiameg Qﬁ%@fnﬁhﬁgo belatiBurPhesemdd ivilly eRthinRits ubfhe COPAYRdpamine

ti mosaponi n Bl | wglep is an AlB-cis furostane saponin, is a useful active
agent for tﬁ%mﬁﬁé ARIOPHVBHIP YIS 250 her useful active agents for the
present invention include eplsarsasapogenln eplsnllagenln net ageni n,

sanpgenin, diotigenin, isodioti x0ge onoge n and
rar kogeni n_ andvt e FEohaariy Sbrafeahure HaRoREPaly SRESRTR
derlvat|vesamﬂMewamnlvaaUemm,mﬁw M@mubgdﬂbnmamyagmtMthEnmowmmaWMKme or
anor pho far n r r.at d
form Fg§t hglr apCl fVlsnonf Q{I%Hh}% % lgteé%dia%gss%%%ahé%%ﬁl %n\gglbg‘lﬁ 5 érﬁligltr%ﬂeand
their deri vma'ltbe@na”rte igi ryletmon; WALOZOOE/@@E@% CamlitlwtbatZ%G(ﬁ)Om% to
whi ch speci r I ncl ude
3-posi t i on g‘lécf[ éﬁgsfeg dgﬂ.& 1aé1§)s§iﬂé(; %? r&lq 0 c:hﬁlc% @?ac.ﬁcc‘et &f (ﬁl) %Xm%ﬁeorﬁ)%ﬁ r!ln\éeé

( et hoxycar befth¢ kselil)y pogelatogtaad thél‘@f?éq W&@@Sld@’?qﬁﬁalwmdéfs f er uI ate, propionate,
butyrate, isobutyrate, valerate, isovalerate, caproate, isocaproate,
dlethylacetate oct anoate, decanoate, laurate, 5 nyristate, palmtate,
stearat & béndBdhaancyiicety|cae alsade chasprsivedbo e shsanes ofcmefeahiptesyention or

pni t r obenzoydsRMee aBihd st Yt tHeQRGRZ OYlrending &—aeégh@fng&@wlmy

2, 4- di chl orobenzoyl oxy, pbronmobenzoyl oxy, r onobenzoyl oxy,

p- met hoxybenzoyl oxy, phthalyl, glycinate, alaninate, valinate,

phenyl al ani gai ﬁlﬂhé@@lﬁ(ﬁﬁl—iﬁérﬁtﬁh@,usﬂﬁnbieelﬁﬁra&&h%d b@n@i aaéenaetcemeaﬁmraagd vyahe,

e e 1 ahioR e Eomfs g SRk s Ao 5 P8 P by Db DM By

phosphos@t e tand: sdidgnbendk@dast er s.



The ethers may especially include 3-position ethers such as the al koxy
derivatives (e.g. nethoxy, ethoxy, n-propoxy, s-propoxy, n-butoxy,

s- but oxy,wO-2b1taansgy. 15The ket ones (sapogenones) are typctaidzyitdse3s’8- ket o
derivatives of the correspondi ng sapogeni ns, although other keto
derivatives forned at different OH bearing carbon atons of the ring system
are al so possi ble. Exanples of 3-keto sapogenones include sarsasapogenone,
sm | agenone, epi sar sasapogenone and epif$1lagenone. 20Exanpl es of suitable
saponi n conpounds include the conpounds'in which the carbon atom at the
3-position %&ie_ the carbon to which R3 is attached) carries in place of R3
an 0-sugar dditign torthg exampleppfepsychplggienl fungiions giveq phove thatanisatlegrCorligther

pol ysacchar ke Qbn-tbrap&yit dle@ddd arimR pREHEALentiBX AR BENLEF HUGhuFUGMrd@ OUPS
include sugar groups selected fromglucose, mannose, fructose, gal actose,

mal t ose, cePPoitgbuih Lgegsasing L d%é?pa%we&%}m%\?“&@? flremine eppagecss, that

]9ui novose, api ﬁlﬁl&liaga&albla(ﬁciﬁﬁ(ﬁng g@.|cﬁ1;iibdDS[ﬁa(g::dJ(b@@&se ‘glk Lus@ﬁﬁtealrlﬁbdm&eﬁr
ucose-gLucgse I nammaose- ucose,. ucose ucose- uc e u Se-rnamaose,

I T e A e e B Rt AT L

gl ucose- ( gl axogiey -fglcticmge , mayatlac bo sens(defed M oeditigal teatabls encanitkrapeyticallye d

(e.q. acetyggggg%tgggi%g%{Ma%ﬁ&pereof. 30Pseudosapo(ge)nins are ring-opened
derivatives of the re pective Spirostane/ ene sapogeni ns or saponins in
which the F ring is opened and | ocked. Pseudosapo(ge)nins may have
saturation g?”%g unsaturation at the C20-C22 bond. The saturated formis
sonetines referred to as a "di hydropseudosapo(ge)nin" form The active
agents 1@r the present invention may be used singly or in any desired

combi nati ony _SordMopintihd bohRNanWdr RogdhBRt M cerOha 2o 8T AEs BRIPHARINE in

D sorders The agents and conpositions of the present 1nvention may suitably
be admi ni st ByBaps af hargfercsthgribiertt thegtreagientspdertying thafresert invsptiagHpPICYILyaT t er

(or in any desin feiGRADbLNALI QBuGTel DRHGNOPLIHRNSY of b0t 3IGALS for the _
treatment of disorders of dopam ne deficiency and ot her dopam ne-responsive
di sorders in a subject in need thereof. Such disorders include, for

ex a(rjrpl els Pagléb[v)ggg mh'Aespr@klaef?J@ﬁiongﬁégr% pRatideil nsmf h%efﬂfdia(ﬁjﬁfad?ésﬁec(i;[l?%bbﬁﬁ)ﬁy | eg
syndrone an nts r e tr t of disorders of dopam ne

Got ot ency. TaprEs AEGaM et elpineby DR sloBmiReh T BlsaH RO HOBAH ne
agoni st - i ndudedd diiseateter Suchnaimidgs ifchikle exanijpha, prdapanicae afss e auhileod Snd
dopam ne prodrugs opam.n onjsts agnd parti.al agonists, d

decar boxyl a0EHB B SR G PhT B FBPe B sty of RS HS) g88BRrty suen

ant i chol i netahprowry adamanbame sisedcialticd sy odt alnpealincaggponsitesdisoatsneshne fat pha- 2
recept og,an i .. gl u n- || ] de- ! [ CS; t 2| ease
i bi €00 o, “Capun StEmsRe SRR R B Srdhalfl TG Ring BB BT Gl

modul at or s, (2RDprendatho presqut mvepitien ammpitbe us@lcte ptlonats the vide wRE)s efithageningtis,

sel ective Sﬁ&ﬁﬁ@&%ﬂmkﬁ%&hﬁé?ab@ﬂkbitors (SSRI's), nonoam ne reupt ake

i nhibitors, antioxidants, N-nethyl-D aspartate (NVDA) receptor antagonists,
benzot hi azol es and n-NGS i nhi bitors such as, for exanple, |evodopa,

docar pam ne 444 peptide 1 (GHK or GAy-H s-Lys), PRX1, aponorphine,
bronocriptine, cabergoline, lisuride, pergolide, pram pexole, ropinirole,
rotigot? e, 25 pardoprunox, aplindore (DAB452), PRX5, car bidopa,

ent acapone, ThOhGRPARA usedheGinl haYeendr@BaBlit hbtiSsen®aly| 1BREh dRlechlad Wigaty RBeNI dyl

benztropi ne, et hopropazi ne, anmantadj ne, isradipine, istradefylline,

fi pamezol e (hjw‘iorg%ﬁo; 5 F’ﬁ&’@lﬁ’ﬂ&%ﬁfhatlé ‘1“8?)@4%61‘“98’6‘0‘8‘)9 hap s for ¥k denant
(SCH 420814)ess taxeidohit3od forcROtbld lessAlAX 48612 450. ADX10059, AFQDO56, cl avul anic
acid, citalopram escitalopram fluoxetine, paroxetine, sertraline,
vanoxeri ne, atonoxetine, 30dul oxetine, am neptine, bupropion, tesofensine,
hyper f 080 n, Folosnaythestqtiord nemt@iae from cteaad ¢heinizery, thelo hindriemeberddzinkes PRX2;

and any Congallnq]ea(‘ltthg I rtln%eal;lg ?t]:e' adjacent ring to the A-ring is named the B-ring. Again following




15 The therapeutic agents for the treatnment of disorders of dopam ne
deficiency and ot her dopam ne-responsive disorders, for exanple, those
ment i onedwako2108vey be adm ni stered individually or inrPamGBlesioSExf6
conbi nati on. The exanples given to illustrate the above cl asses of
t herapeutic agents include derivative or nodified fornms thereof. The agents
and 5 conpositions of the present invention, when adm nistered in
association with therapeutic agents for the treatnent of disorders of
dopam ne deficiency and ot her dopanine-} sponsi ve di sorders, may be
adm nistered individually or in _any desired conbination. The conbi ned
t her api es oftandagipopreelasie fariraid eheautpreit CBPONR G HRpEntSred 4o Pania dne
defi ci ency Pruabdb@hdg thedARARIISHIOSAARIL ¥Rl BLRAfiGERboABdms. On the ot her
hand - treatnent of L-DOPA, dopam ne agoni st and/or dopam ne enhancer
i nduced di sorders, may be perfornmed by sinultaneous adm nistration of the
desired t hg[rapﬂytik cs‘te@gﬁnmos&ne/aﬁrmcsgir&s'taﬁa&e dapbg@ﬂﬂﬂs encadipdt@uent di}ehyaﬁ)‘lgi:ﬂ/e ]
agents use res vention.may be adm ni ster e Wt
e agent o PoP o P En ey ST eraRuB o g R R T Elekd R SR b,
dopam ne-r espiendée.ve 15 di sorders, in which case the agents and co- agents or
co-ingredients will be provided in the sane conposition. Alternatively or
additionally, sone or all desired active agents for treatnment of disorders
of dopani ne Thiehischeeftyt cdikhkiog e pladopdhd meequigporgk v ghatingoplier goupayhithe
adm ni st er g RERAANE!Y o (A hARiAYSRASHACHRI MRl O hRFodll EHETE pyent | on,
either simultaneously or in a tine-spac manner , case t e agents
for tredf menesitvh cabebteia isslalpedss “@’(’)blath*? frawide phdihe ﬁllb)?tltaﬁrlilél ofgtydesgen atom at
dopanmi ne- reﬁE%Qﬁhﬂ&uﬂhﬁQB@ﬁl§kﬂ&&&wﬁ%”@&QYhﬂﬁgoM9 péidily’sBdwcOmposi tion or
set (kit) of conpositions and the agents accordlng to"the present invention
wi Il be provided in a second conposition or set (kit) of conpositions,
preferably with instractions for the adm nistration protocol to be
foll owed. 25AI 1 such ftonbi ned conpositions, sets and kits are aspects of
the present invention|to the~extent that they are associated with the
active agents,b OTCHS ~and-conposi tions according to the present
i nvention as de pedherein. Suitable conmbined conpositions may
i ncl ude any of he present invention, when 30 adm nistered in
associ ation w agents for the treatnment of disorders of
dopam ne defi/ i ency and other dopam ne-responsive disorders. Specific

ey i ncl ude LDopa, one of the dopam ne agoni sts bronocripti ne,
pergol i de, pram pexole, ropinirole, 16 piribedil, cabergoline, aponorphine
or Iisuiéde Er € A/f t he. dopanlne enhancers carbldopa ent acapone,
t ol capo JBP 5419 MRS PAagi | i ne, safinani de combined with a sapogenin
anal ogue, for exanple snllagenln or sarsapogenln Cbnp03|t|ons may |nclude
conbi nati ons,_of snl enl nd L- Do sasapogen
conbi nat | on SRS THF R MRl 57 8RB iaT SHRBRASA uif Y pRERem
pharnaceutldaﬂsmd@lMé)Ag%mwgﬁhﬁ%OQN9%%%Dth©d&@Mtﬁowwﬁoabﬂﬁzymel%mBAof t he
present invepbion, W%V @3/&5%@ o /h%b#ﬂf‘ss WL&O%@/OZ?&%%S“ ﬁla%lobeand/ or
one or nore co-ingre ther than agen or e treatment
di sor dek@ opMﬁgwahumenﬁedawwéwvgmaﬁwrw@heﬂwdomgmﬁmeﬁmesﬁBﬁymveﬂ@wg@pﬂers
as descri begoﬂﬁﬂbuﬁﬁgr Qndf%ﬁ&l%ﬁal *&% dsn d&&&'&? 1h9§’é p‘%ﬁéau&ngere&fem&\l gfi'eS and
admi ni stration routes. |cuP i ¢ adj uvants, npounds t hat
i ncrease ketonef Wumdév‘éu lxtk@zﬁ/@g@hfuwsf.ﬁse/%ﬁﬁbﬁpﬁme/ewﬁepqumwée&w ic
acid (TCA) eyg! Retb SliMBHMIAS FERATRRHIES I natE%@o@p%@r(tﬂemdedematwbsvo to
TCA internedi at es, energy-enhancing conpounds or any m xture thereof may
be used as &6“8@@ﬁﬁ§m@ﬁaé6hﬂﬁ§PéHﬁéﬁF% in the conpositions of the present
inventiofn. Some or all desired co-agents or co-ingredients may be

adm ni stered in ad ure wt
cli‘he ester, ether, E<etone and glycos{g/ated forms of the A/B-cis furostane/ene and spirostane/ene

sapogenins and their E and/or F ring opened derivatives may be such that one or more ester,



20 agents according to the present invention, in which case the agents and
co-agents or co-ingredients will be provided in the sanme conposition.
Al t er nat iwelzg12moseddi ti onal |y, some or all desired co- a@emGB2011/051376
co-ingredients may be adm nistered separately fromthe agents according to
the present invention, either sinultaneously or in a tinme-spaced manner, in

whi ch case the agents will be provided in a first conposition or set (kit)
of conpositions and the co- 25agents or_co-ingredients will be provided in
a second conposition or set (kit) of coh?gosi tions, preferably with

instructions for the adm nistration protocol to be foll owed. Metabolic
adj uvant s i ABfrukReongjapd alvepslypted groun/mew b present indheqaolegule.  CGengrplbiiPERAHEs2tand

ot her rel at @ﬁerce@maqumdesodgﬁﬁbs@@rg%@,ma@%@Jr&ba:ata fhe RinRdkd OH nfoddCoitthd ol ,
cobal am n, ﬁ?l ic acid, niacin, 30pantothenic aci pyri doxi ne, retinol,

retinal (re élrgaaé’ﬂ%lé’)um}gé‘P’i“f‘?B?‘E‘alaF@?lﬂlca FYSHE RGPS ¢ hi ami ne,  a- t ocopher ol ,

phytyl menaqui none, multi prenyl nmenaqui none, cal ci um nagnesi um sodium 17

aI um ni u I NC tass rom.um sel ent um oru
e BB R R D P SRS i P Re B pouy,
conbi nat i Onrdphaee‘n&df by KelegeInmcmmﬂ)aadBS gen pagab I6ytoeh1ha;ﬁ¢1& publigdge iuis f at

et abol 1 sm LAY, Shmfa’ Pe sty hERBLGN LR LNE 6 LAl lIG ! RA

ket one | eve or exa es’ suc
DT- hydr oxybamrylcmoe), fmmtuaab(bl in cW@r@@m/%@ﬂs(sm‘ pages hty do d)kybﬁjthyrlafot;shécﬂ JiCTex anpl e

acet oacet yl h; byt dj
y %qﬁﬁ‘dléf &bﬁu‘ﬁ %v@%edl%ﬁ@% ? o té‘”ﬁ bt the published PCT

acet oacet yl - utyrate and aceto cet’yFgl ycer ol rs such as
esters & D@Hﬂy@ﬂllo@)xyblmu% atie WOA-OMBHEy thed @age@hd‘ly‘@jrlpcofothetl?llbh#)dql|P(,CT

al cohol's; o, el RS frhdadf, HQIa hym\%ypm/xm& %e§ﬁfg'as R 1BQ>|f}ﬁe Bls1ish& peT
hydroxybutyrate or termnally oxidised dr ox utyrate havi ng from

about 2 to apdgtiongdorulselt s WE-4- 02@??%1 ad@ﬂgtpaseSt 6 tapbaf theopybliged tRGT

met abol i ¢ PLEHESRY, Sfo&fulaa@qﬁ 0@@@4 84/632807 @@ypag&nbltealtﬂ @f‘ tﬂehﬁfbﬁgifed pct TCA
intermedi ates include citri aconi d, isocitric

a- ket ogl ut apiPREcaion)y f"@ﬁ‘@c?anf’fb “T%écqwgz@énﬁ?q Eagé% Pdto haof éheaB‘inSheéf(?ércet ic
acid, ons anyp;m@dzbh)na‘émw tthar eef-A-RORPENES pdiad 3aioel1TonvRr publu!;t@dlm:m vo to

TCA i nt er medi e cI ude -h propanol ,. 2, 4-di t |,

2- ket o- 4- hy 1Y Gonte i S SRIEEr HRF B gl 57 b bl 'R

hydr oxybut yapphcaal@n)d forﬁaslpaﬁﬁ HP-@5102AD1 see dagks Gi to ab oy the (pulaislﬁ)aﬂcmt flpB&tion),
pyruvate, glu or any Ipati o reof . .

Ener gy- enhancd:: %gplgundlgﬁ?%@ﬁ%eg page(%;} t@x@%lt p%%ﬁgﬁeapwlﬁ‘, Thceis‘eeati ne,
creatine deexavr@lesmgu spgelﬁazrllynmqomeratedhaeﬁfoyIrefe:retrcm tine, L-carnitine

derivathyes 5o CanffilY, t19e°11'¥3?éc1;1%5 éa?sfélsaﬁ) ‘351%%% IsnT B8 %‘8’%%“%%8&%%’%%& shery JY

producti on Garni tabol i sm
of fatty ac kdsne a@i)@pm@n @ycve@t@is daivailegat nefil ecive agnts derthomgesett eventon.

transport WITL%!O% L tﬂﬁots%%ﬂlﬁ'ﬁf ich RGHA cz@% stan%@%oﬁ‘qukghé%ﬂlég&wfy Hts) Wil

conmpounds wi t tive agents suc as nmedium chain triglyceri
i ncrease nefaBsineesippdioency, especially in individuals who may be
nutritionally deprived.

25  Other useful active agents for the present invention include episarsasapogenin, epismilagenin,
metagenin, samogenin, diotigenin, isodiotigenin, texogenin, yonogenin, mexogenin and

markogenin and their corresponding ester, ether, ketone and saponin derivatives.

The active agent may be used in any suitable crystalline or amorphous form, and in any suitable
30  anhydrous, hydrated or solvated form. Further details of such forms of sarsasapogenin and
smilagenin and their derivatives are given in WO-A-2005/105825 and WO-A-2006/048665, to

which specific reference is directed.



30The co-agent, when present, may be provided in the formof a netabolic
precursor such as a conplex with one or nore cations or as a salt, for use
i n therapyoanizmbgssti on. Exanpl es of cations and typi calPCplopioleigreal
salts include sodium potassium magnesium calciumsalts, in 18 each case
the cation being bal anced by a physiol ogical counterion formng a salt
conpl ex such as L-lysine, L-arginine, nethyl glucam ne or others known in
the art. The preparation and use of sucp nmet abol i c precursors is described
in WO A-98/ 41201 and WO A-00/ 15216, the Yi scl osures of which are

i ncorporated herein by reference. 5 Conpositions and Adm nistration Routes
The active agent nay be admnistered in the formof a conposition

conpri _'sit ng trhe e@&% i@ e@;ﬂ:@iﬁllly aia%d@mpi)%mﬂh akke s@ﬂ?l!s ttﬁef)moxgleﬂa}xgg.emhyme
conposition may, for exanple, be a 10 arnaceuti cal conposition

( medi cament 5e,th°éy‘1a@8’a§§?’iﬁ’fa,"et?t‘béaccgﬁﬁp?lﬁ%ﬁﬁie?gw?%%\?@rp&’%?’ bafyEie: BORYMBGsi ti on
rrﬁy polnt ai nvalﬁicrﬁiie)(ﬁsdffaeerﬁf:b,l tdpeoatep aSichireft, CORRALRESR, oaﬂatlan&c @éanbah@: Raurate,
physi ol ogi cal |.y accept e esters, amdes, salts, solvates, anal ogs, or
Drher surt aBbts PRI eSS bineR) MRpusEPle du-RBruRER, PR etence o
one active agebinzghalor3,Blihvbagrypane ptchfrobanopiopos R #idimhlorsbehzsgesy, wpt hi n
'ts scope tpg presense Bfu R FhXbHLS, BlmdRulh, (RS RlhnSHeh AYENLS BRI or
15conponents. e pha haceﬁ?lcéfycahgosﬂ%l%n can %é’agﬁfﬁﬁspefeéiby any
appr opr i at e velwatee phenylaladinatg, idoletcimd, Mithiohigale.t ergingagl | aspraicnytes taspartater ect al
transder mal v, BAfeN AR GidhuindD BUARDE Blfinad NEHARYSERb AR, | ATAHERRUS

intramedul l ary and 7 ntradernmal 1 njections or infusions), In

20t r ans h¥ic o sadsinajenfyinanteamilente). nhagphenale and ppiphendte espiecal  and subl i ngual . |t
is atypical feature of the use of a snall-nolecule somewhat |ipophilic
agent - as many of the active agents are - that the admnistration site can
be renpte fABMmethAe Bvapshedrlyt eudpamitatitiongethrss pycharselic 2ieny defdntivari @eat i ng

t hr ough thengﬁgggaﬁ&@amb@ngggﬁgﬁkpg}&mﬁwpﬁ&gg?pqﬁkﬁ%pnd/or 25bl ood- nerve

barriers. The term "pharmacéutical conposition® in the context of this
i nvention means a conposition conprising an active agent and conpri sing

addi ti ongl | yhphRABC edpdeeinky @€ COPLAR! theCalkEtb Cldivatiied WENIS , cordipdi@iY S,
exCl pi ents, _gr, e S oPU AR LS T MAT RSN Bt dehlo i SRL DS 21 19
ring system are also possible. Examples of 3-keto sapogenones include sarsasapogenone,

smilagenone, episarsasapogenone and epismilagenone.

20  Examples of suitable saponin compounds include the compounds in which the carbon atom at
the 3-position (i.e. the carbon to which Rj is attached) carries in place of R; an O-sugar moiety,
for example a mono-, di- or tri-saccharide or higher polysaccharide or an acylated form thereof.
Examples of such sugar groups include sugar groups selected from glucose, mannose, fructose,
galactose, maltose, cellobiose, sucrose, rhamnose, xylose, arabinose, fucose, quinovose, apiose,

25  lactose, galactose-glucose, glucose-arabinose, fucose-glucose, rhamnose-glucose, glucose-
glucose-glucose, glucose-rhamnose, mannose-glucose, glucose-(rhamnose)-glucose, glucose-
(rhamnose)-rhamnose, glucose-(glucose)-glucose, galactose-(rhamnose)-galactose and acylated

(e.g. acetylated) derivatives thereof.

30  Pseudosapo(ge)nins are ring-opened derivatives of the respective spirostane/ene sapogenins or

saponins in which the F ring is opened and locked. Pseudosapo(ge)nins may have saturation or



30 agents, buffering agents, preserving agents, penetration enhancers,
wetting agents, emulsifying agents, suspending agents, sweetening agents,
fl avori ngwegersagsoper f um ng agents, anti bacterial agent 2CTaR20{ISYEL
agents, lubricating agents and di spensi ng agents, depending on the nature
of 19 the node of adm nistration and dosage forns. Suitable dosage forns

i nclude, for exanple, tablets, dragees, powders, elixirs, syrups, liquid
preparations, including suspensions, spoys, i nhal ants, tablets, |ozenges,
enul si ons, solutions, granules, capsules'and suppositories, as well as

|l iquid preparations for injections, including |iposonme preparations.

Techni ques 4fgUBLoEF 3t e §?¢-8ﬁ% bgeher A | P Bent iy unpetres ReFRGto s @

Phar maceut i e@hyi@ph®06850(cMagkroftubl i shing Co., Easton, PA, latest edition.
The ternms "foodstuff", "%ood suppl ement”, "beverage" and "beverage

suppl ement” used herein have the normal nmeanings for those terns, and are
not restri credlactice 4pB@s fate pick@inveb@opmaep@rnéd s, or has dewopagiidations ar e
adapted for oral ingestion. Supplenent conpositions (e.g., a food

suppl ement or beverage supplenent) are arranged to be added to foods and
bever ages andnirngesdnetiiviredimehefopbmineddgbudife Diyppdeeal | y may i ncl ude
calorific materials such as fats, oils and carbohydrates, as well as
proteins and sources of mnerals and fibre. Exanples of conpositions

i ncl ude dai s ageas eal conpexgfenabl ths prasatipvehii@imaypoidbtyrbe adminfstanddiat tha saak
foodstuffs. . bev j u ~ at ed
bever ages, P#ﬁﬁg&?ﬁﬁ%giPaﬁﬁf§§§§ﬂ9§?PL§§hgu?ﬁ£§§£8§?¢§%“%?9{%%§%&Egﬁa
exanpl elber bgntstfemthe freaiingnt tof disorderp ah depamige aleficienen apd othergloggmiog-reglivhiiese t ea.
Conposi ti ong;sitBs GPARGLRE il dely MereB | Kudelilor@ss GRINONENESmpRYUphkfisopowWder ed
m | k and/or | actose and/or casein. The mlk or m | k- derived conponents are
preferably deepyehernaginsenws disgrdggp gsdess g amdrogeepd/BBPni | ks such as soya

m |k may be used. An edible 20 conposition rmay conpri se one or nore
fermented conponents. The conposition may conprise yogurt. Food suppl enents
may, for exé&ﬁ}t%,f"rc%?\frﬁ?tﬁeﬂﬂ‘{faﬂﬁ"%fs Ph freFmme deticignepi gffer d@%’@ﬂ‘?’ﬁsfé’f“ﬂéq oi ds.
For further qdatias bsd @fpaining/d6RRARSAebhi QRS @dd Nindhdedtdr QRarhdéItdegantisabl € i n
the present 25 invention, géeas refer tao PCT Pa%gnt : Iicaéio hp.

PCT/ GB2010/ B558%5> (PXGRY Beity: SGPmldetHEs b rPURe (3%l EHEsd Hher ei n,
t he cont ent mhiditord] ICOMIT ahhibitoss, | MAOrR afildbiets, hatieiolinddyics efi@hannes, dakiv@ach
case, the c osition suitably contain one or nore. other active agents,
whi oh may 3BT aEridy AP PREY KR e, s O bRt i tes

st er oi dal sghoagerirtsasamtlibess.angtabetrbygr glutambto mee@ord gyt sildsatie chofldatos,

t her eof 4,41 n¢l udi.ng. E r F.rin i i t hereof .

sapo(ge %in§$%%% r ﬁ%%gé§p53ag#n?negggggegﬁégﬁﬁéigggmgafmg%nni%%F?%%

t her eof . Thehib0rsc 6¥HBd8 tnicopanmray reamakai mhibrters.orantmyrdenthi dN-oghyd d)-hspartater t

| ngr edi ent s ooliBih) GXAHB G flohHENcroufRhlcl Ghe nAASK GGk SIS us, W GAnBRY v

pur poses re resentation, admnistration or delivery of the

physi ol ogi cévpdepactdesarapeiepotiesitide ot (iliE h opr litdeLags JUi el edpdgordfrict s t o
the subj ect pRERAHKE! YeabdrQMhE, NQisRKS| gérg&m@,al pEhheGlsS @dpidildR, adoYithe,
conponent. The carriers nmay conprise plant materials such as soya

pr ot ei N2 ThETERPPOEI eRBAFRPARSE): Saipl @rbideps oekasaRne-s lgpspeosdeddinenor e of
pr else_r }/i ng againg, sJﬁhbrhiaé,Stgh&iyﬁieﬁﬁdgg badzBEnA Ge1dh®pariMa! Eﬁlzﬁlﬁ}dliiﬁﬁ,eﬂ?a_ﬂipine,

emul si fying. agents, suspendjng_agents, sweetening agents, avori ng agents,
per fum ng. aBEMES g En kel 47 A game e RIBP U a0y er A TP LB enhg
agents and g@Epensiinyg agani-s, Foependipngieen, tAmXnasyr aFQds6l kevimde 201,

adm ni stration and dosage forpgs. 10 The conpositjion for use in the. present
Cnvent i on. BRI SRTGOUHE. pRGEHREe JHI e ORIBLTY | SRS BT
dosage BoOr miulukeene bymiacpiad, t Gipropivnmedfeadines UgperfosinMeoa@remadiioniveamined, t o t he

subject in a &ertq&qn%hgeipeﬁl%%ng%ﬁgﬁdi%%hhglhﬂg §ondition to be treated
or prevent ed P AET RS |veef3}l,zo Phe cbrrpos%‘fol on n%y %€ n bulk form wher eby a
certain weight or volume of the 15 bulk conposition is neasured out and
adm nistered to the subject in a certain tine period, according to the
condition to be treated or prevented. However, toxicity is not considered

to be a problemw th these active agents, even at the higher



dosages. The sel ection of appropriate dosages is thus within the ability of
one of ordinary skill 20 in this art, w thout undue burden. The

adm ni st ewedotbaiibgp6dosage of the active is preferably beCcmsBrabsw’60. 1 and
about 35 ng/ kg body weight, e.g. between about 1 and about 25 ngy/kg body
wei ght, preferably adm nistered as one full dose or two hal f-doses per day.
For adult human use, the daily dosage nmay conveniently be between about 10
and about 2500 ng per day. 25 The conpoi'tion for use in the present
invention may suitably contain other therapeutic and/ or non-therapeutic

bi oacti ve a%ents as di scussed above. For further details of suitable
conposi t i on Thothesersly s dersthe firgtmera pblisardess of slemrnipodeficigney 3¢l dthskases

treatabl e i Qoga@iic4eipblsf@ dMotdarst g e&ﬁrﬁ@@ﬂhos’e M&AbAcAboR! 8Rs &l Rfdlistdr&l
WO A- 99/ 48482, WD A- 99/ 48507, WO A- 01/ 23407, WO-A- 01/.23408, WO A- 02/ 079221,

WO- A- 03/ 0828@3’1 ugls. o8 1 eftysIea rE § 9B IR W A S BiBl6Y el Blustrase thegRova el
agents are sflithoipbutict ageitd| mtiegt \dbdvati@ner GhodiRA efofdd lhe@dof. €XEd ragémt a@nd/ or

diluent [n the c oSi.ti e conv. |on carrier,
el ot ens b SRR s s T EH it RRERSE i S a iR
conpositionﬁxﬂwmhmasnmﬁdﬂ@ﬂuiMsmpﬁmmdkﬁmmmbembmhﬁdmmdnﬁheqemagdgmdms

topical co Sl) mr%r% terec? 1nd1V1Sdu'iﬁP orrTFntanC d?mr%{ 1n§1 l1<(|)nn preparations rmay be
used. Many 0 e active agen q are | Vel I'pophilic, and in this case

sol ubi I'i sing and/or suspendi ng and/ or dlsperS|ng agents may suitably be

used to mai jhalffRg 11% oY §¢ BGPRE o #w.nhaﬁ?){]bl %ltﬁl@nt%lf di%H'g%??Q?d ng‘BE- Qic&ﬂé;{] si on

in the conposition. WO group o I'sing an spen I ng d/ or
di sper sihg awferthe dohemingresgpopsive flisanicay pyl ben Weenethasrient! artisattmie WITFROBA t he

medi um chai HoﬂaﬁﬂirIeYag%ﬁfséj%nc(/&lc&é%%ﬁnneTQﬁ%ela'itﬁluée'dp@lpd?&éré Crn O P Q4R GSne

fatty acid chains wth chain bet ween about 4 "and about 1 carbon
atons. 15 Ppignbgncel adninipgptios Oéfhe gdfa?répquévp?gégtém@@pwmhemfom PemPlg

general for @l Rtikel deentCiled i the FRent Reenbior? BEtRe a@mimisteled-in Bimkufebi%ith Qhe CO -

Rc
agents for treatment of disorders of dopamine deficiency and other dopamine-responsive

15  disorders, in which case the agents and co-agents or co-ingredients will be provided in the same
composition. Alternatively or additionally, some or all desired active agents for treatment of
disorders of dopamine deficiency and other dopamine-responsive disorders may be
administered separately from the agents according to the present invention, -either
simultaneously or in a time-spaced manner, in which case the agents for treatment of disorders

20  of dopamine deficiency and other dopamine-responsive disorders will be provided in a first
composition or set (kit) of compositions and the agents according to the present invention will
be provided in a second composition or set (kit) of compositions, preferably with instructions

for the administration protocol to be followed.

25  All such combined compositions, sets and kits are aspects of the present invention to the extent
that they are associated with the active agents, methods, uses and compositions according to the

present invention as defined and claimed herein.

Suitable combined compositions may include any of the agents of the present invention, when
30  administered in association with therapeutic agents for the treatment of disorders of dopamine
deficiency and other dopamine-responsive disorders. Specific compositions may include L-

Dopa, one of the dopamine agonists bromocriptine, pergolide, pramipexole, ropinirole,



(1) 25wherein Ra, Rb and Rc are, independently of each other, selected from
saturated or unsaturated fatty acid residues having 4 to 12 carbon atons in
t he car bowokackhasye. Preferred exanpl es of MCFAs areTraoassmn’ed by
the follow ng general formula (I1): 30HO - CO- Rd 22 wherein Rdis a
saturated or unsaturated fatty acid residue having from4 to 12 carbon
atons in the carbon backbone. 5Exanples of Ra, Rb, Re and Rd i ncl ude

resi dues of caproic (C6:0), caprylic ( capric (C10:0) and lauric
(C12:0) acids. In the standard nam ng g@@tem the nunber immediately after
the letter C indicates the carbon chain length and the nunber inmediately
after the c818sflil cabereplifice aposnhis on lisside opPucupfstht derstég BbRERS caidepapCTs

and MCFAs cakada n@btbmpaﬁa sé1BbilROMEL IR REfinai R PoMBih &l Rith $UPbERH Hbl6FIcAS
coconut oil, palmkernel oil and canphor_ drupes (frwt ). 10The remgues of

one or mor e ¥h&HMBles gf’ D ¥ HESARRRINIBe (TPBLRHADS [ Y, | FRIHRIRSTObr  MCFA
pr oduct . h/CIﬁllefg@tEln BiEIEL - Dﬂpat di@a@ﬁs@l&%ﬁﬁm RiRMEDOH0 BudiRYmbih@tioneaythd Rymbdeed

selectedfrg o Cf6 %é[IT b an tri-Cl10: 0 MCT. 15 As previously
ment i oned, LBMEUGIRAARG AL e?dilse &Sglbagﬁ?"@ 6f°co-i ngredi ents, including

co-agents for treatnent of disorders of dopam ne deficiency and ot her

dopam ne-re onéi ve qi s%rC%ers o TBY be adm nistered in adm xture with the
er Co-Agenis or Co-Irigredienis . . .

agents acco?%—ng—(%—t—she—pre%mrf—l nvention, in which case the agents and

co-agents or co-ingredients will be provided in the same conposition. 20

Al ternati VelTMe ggml?og,]%%: ng Ch%sen? %ﬂ?ﬁ ! 1fdc§§ilredeglc@96 BREN S0 co- aged1ts

co-ingredients, I'nc agents for treatnent di sorders opani ne
defici eh@y amﬁdor@vh@rmﬁegam@entégwewaﬁwem %Mérue@mems?dlbéd%ﬁdnp@v@ ed

separat el y héfﬁ:%&}hgnda&ﬁ&tcﬁ)pﬁﬁlﬁg){é;ﬁdﬁgvé Qisbrli&s, pa[se&g'di‘l‘oed RV RO kil BIdNE

si mul taneously or in a time-spaced manner, in which case the agents will be
provi ded i noenfitiesivite Beperapasitions agf adggipisig6ioR Youlss. composi ti ons and t he
co-agents or co-ingredients will be 25provided in a second corrp05| tion or

set (kit) of conpositions, preferably with instructions for th

adm ni strat Pbﬁarb?uéﬁr’o’é%tﬁboﬂ% aguvangy ICB‘%‘H‘ndSAﬁ?/t WERFsa BrEng Aoy nicdly Q‘FT"é‘ﬁ“C

gr ot ocols ][ray%lﬂﬁ)uﬁ@ k&\/tﬂcdt(rjbo@ijl(i detal ($cmyyc1en@tlamuwa@§ rcblggm@d that afe&maerrtﬂﬁed g
osages of the a S an ts. or co-ingredients, esire

or s or CseluEHED Tt R ROGs SHEBSTR i SPBR Ro Caghamitie deel s 5
adm ni st r at uet as AagkmdorsbringddicA i the adimpobitiynsan the pckdnt inyentidd The present

i nventi on nakes avail able a val uable new treatnent for certain debilitating

side effects of L-DOPA, dopam ne agoni st and/ or dopam ne enhancer based
t her api es, BSoo¢ udalhdesicbDeontpenth oi so-mgsildats efafy detadministdnelr ia[:ﬂdm&tlfre)lwithrtbfat i ng

Par ki nsgf’ s % %?é%dl%ﬂ file. &%%%fe%%ns% UnRR" G e doERY hRPTo-h ks TYNGr OMe O

dopam ne-r esponsi ve
ingredients will be prov1ded in the same composition. Alternatively or additionally, some or

all desired co-agents or co-ingredients may be administered separately from the agents
according to the present invention, either simultaneously or in a time-spaced manner, in which
case the agents will be provided in a first composition or set (kit) of compositions and the co-
25  agents or co-ingredients will be provided in a second composition or set (kit) of compositions,

preferably with instructions for the administration protocol to be followed.

Metabolic adjuvants include vitamins (¢.g. Vitamin E), minerals, antioxidants and other related
compounds (for example, ascorbic acid, biotin, calcitriol, cobalamin, folic acid, niacin,
30  pantothenic acid, pyridoxine, retinol, retinal (retinaldehyde), retinoic acid, riboflavin, thiamine,

a-tocopherol, phytylmenaquinone, multiprenylmenaquinone, calcium, magnesium, sodium,



5 The agents for use in the treatnments are small nol ecul es, and not
peptides (e.g. proteins), which supports the potential utility of the
present iwoentzmameut side the elite clinical setting, wreTHEBDHNGIZ6eE
delivery apparatus for adm nistration of peptide active agents directly
into the brain or CNS may be unavail able. 10 Since many patients suffering
from Par ki nson's di sease, other parkinsonismdisorders, restless |eg
syndrome or DRD nay be relatively old, I ail, or in rather poor general
health, they are often susceptible to other nedical, neurological or
psychiatric disorders. Oten it is not predictable W|th any certainty which
of a range BHMBNHRIZING SHRWEMS CHPMEEHIPRAIBIS SHETIM.gposRhoruTh@anegnesy dits f or
use in the pn&seNoppen \cetlil QHysRAM, odiRBKAINbiIla0M havgl of (ant)agonistic
bi nding capacity for a range of hornonal and other receptors and no enzyne
bi ndi ng capacity across a range of enzynes. They are therefore suitable for
use in conj Kekina covhfidindd gdndau;r aﬁlgﬁcdaéndasgdio@salfat anelatioadn nediLiah) by erd ment s

(i ncludi pg prophyl axi s). usi e en Prio o, the present
vent s on. SRR ey B 08 r0of Reraiels RN ro il g iy Pl &
suscepti bi | iactey)nb oDZohykitvephutyodtt, emetabzom rpaacnﬂors atf eld-pthigdrok ybagtane iifor (Bf(alﬂ.pld:)ODA,
dopam ne agon sle nd/ or. _dopam_n er. i.nduced | udi ng
LID, in t hea%e!(tjo prec%lrs&rar u?lh Sa% r?pes oaa Cl 3r butane 101 alge oaceecgleIS B% ﬁro eh
treat nent wend dce@acetxlglacesﬂl,bssttqmtsum ay |es¢(s csvlf Iblﬁdlwdlpxybgtymtdwwthdmwhﬁbms
brobl ems, of af QN b SIS0 oRUER, B AEhiSRh o THLERRL AL il bl LTt he

present invention in treating the i’sorder s trons I n hat are
easi er &%d QYWY@WY@N@W%@?@W@X@&PFHP%Ddhh}’éfoéywatabap’lmgé@m aboytd t@alwmjer
group of patm@aa{,e%ts'@ o R ESYRY o ARBH RSERLS) PhebiR AL ofaagé{@da&gte'd?aﬂgﬁd' cal
science and healthcare practice in these |rrportant areas of human health.
The i nventi QWWO%@GY@@[}S)CH bed using the follow ng statenents: 301. A net hod
of treating or preventing L-DOPA, dopanine agonist and/or dopani ne enhancer
i nduced disorders in a subject. in need thereof, conprising adm nistering to
the subject Taft 1@?‘?@6@7%%‘“&%‘]‘5‘? agg, aB?i‘étlcé‘Fldnﬁ?Cét“%lé‘é‘}\ta I?Qg\é‘gafléa‘“@ rPBAY B-ci s
furostang, tad FsheRQcidSRIlCA&H G cetRdcidNG abPEondElagsian&tdEr oi dal sapogeni ns
and ester, ether, ketone and glycosylated forns thereof, including E and/or
F ring opened derivatives thereof. 2. A nethod according to statement 1,
wherein t he Cbmﬁlﬂﬁ&s thdamilmlbag@ mivs to HDAMrmemnEdldéspMdae -lerhadarypropadelced

di sor der m r f th rvous syst Iat ed
Lo over sti mataipgiareifle ddsar nargreS, Seihfbugfiafe ni o e

dopan ne agbydretybutgnid/acid, dmaamsnem@mhaamedlsxﬂcyBoxalbamdsoqbymwar dage-60
statemenf 1 ﬁ)gs ea&%ggn(;mﬁn 18‘4185@&” the L-DOPA, dopam ne 10 agoni st and/or
dopam ne enf (fIISOI’ is selected from dyski nesi a,

hypot ensi on, ar r hyt hm as, nausea, disturbed respiration, sleep disorders
(for exanpl C I a YA

dysregul ati glrller%pg@ ﬁ% &hlg)b glrﬁtlrygtalleo%g e%ﬁ#égneur%% gdt??%aﬁger oCl:rﬁag?res such
as risk-tak dﬁgatl‘@aricbwmylet @ﬂ@éfﬂr@ﬂ}mﬂn@qﬁtﬂa@élne éf:rmames mrg@f@@wglatlwmr@tfy

di sori ent at irg& %&gp&@&féﬁﬁén@@enepérﬂgﬁﬁgﬁ(ﬁ BEvARRY o UMD &t drRihclNBiRQdase 15 4.
A net hod accord |ng to ana/)éone 0 he precedi ng statenents, wherein the

L- DOPA, 2 80paisimfeebalihpisteitiasfifs o CoQol)atei VAR EARER cariy JBiang Jece e Hanspars

L- DOPA- i nduGagin@eSkitdaRsiidia. A& oldh@lySHB h@Bilonlo sigh BeHRAnd4RA@GBIcAGentssLEPA,
dopam ne agoni st _and/ or dop %ne enhanc r.treat nent fo& Par ki nson S

di sease, ot AeMPEFKk &L AT hdMqTé)n§Vﬂ reEEre getapdlly eiRgReymesngrially in
20dopam ne- i@BR0AIS Wie mey Bd mifritendlDRBYrived.5. A net hod according to any of the
precedi ng statenents, wherein the nethod is used in conjunction with

non-t herapeutic nmethods for the treatnment or prevention of neurol ogical or
psychi aB®i c TaoodadehtowBernt frasentamey vé provided ihehenfornraf a manab@icQliccars@oaed @atd on

and/or are Q(?ntiplex with one or more cations or as a salt, for use in therapy or nutrition. Examples of

cations and typical physiological salts include sodium, potassium, magnesium, calcium salts, in



25di agnosabl e di sorders. 6. A nethod according to any one of the preceding
statenments, wherein the nmethod is used in circunstances w thout clinical
control oWotbhe/madsysni stration protocol to the subject. BOT/GB2EIIZOII6
according to any one of the preceding statenents, wherein the active agent
is selected from sarsasapogeni n, smlagenin, episarsasapogenin,

epi sm | agenin, tinobsaponin BlIl, netagenin, sanogenin, diotigenin,

i sodi oti genin, texogenin, yonogenin, mexogenin and 25 markogenin, their
correspondi ng ester, ether, ketone and %fgponi n (glycosyl ated) derivatives,
and E and/or F ring opened derivatives thereof. 8. A nethod according to
any one of 48 cpf dresdimdewe Selarahbise Phypilogic coméerign ferpingggalhcomplexsiel ect ed
from sarsas a@@%m&,mﬁgﬂin@mém SRibatind GkHersQAbWEHRRUH. MThGRépafatiorSind@ko

ket one and saponin Sg ycosyl ated). derivatives, an E and/or F ring opened
deri vat i ves °t RePe@ptabolig preglnsers i dleserpst i NPty loA¥! SYO-LHE 19t e i ng

st at enent s, dibiesufek bf Wikiéh @€intotpor@gEivicin By @frened. stered in association with
adm ni stgati on of one or nore therapeutic agent for the 10treatnment of a
di sorder~ of dopam ne deficiency or another dopam ne-responsive disorder in
t he subj ect Comi@iriors ametddptiisaccorRbivreg t 0 Sstatenent 9, wherein the active
agent, to be adm nistered in association with adm nistration of one or nore
t herapeutic agent for the treatnment of a disorder 15o0f dopam ne deficiency
or anot her dbpanyneentasyydnsinneisdicd or tieforinpf & hemwebpre@mprisiogihe pEies agent

sar asapogeqifl gy it TRLNGH AGRRGHNT HR SIAEREN . BPSGHD.! Be Acti ve

agent, to be admnistered 1 n association w adm ni stfati on of ‘one or nore
t her apeli®i c Phagasreutfcalrcompesitiandiedreameniyfa fgodsiudio fapd supbofenidabararase. dedhixci ency
or anot her  dgpamBem: SRR ¥R SAABEid bR bOLRE: of GOFPIkBEBical

sm | ageni n. 12 A Irlge}?hocl accordi ng tg Cétatcerrg%t 9, 16’Oor .Fl??}Jsvmﬁ)glrcaeiyn t he
one or norea¢RRitthp RS EMilerielts oplvaiere analagat oretitor otitable diegiitker lfecaiPan ne
deficiency apdedlt RGEin 4O FEAEE ESRRASHN e afll/ st QHRE Eonkdndnb 6 SR Gkod S

sel ected from dopani ne precursors such as, for exanple, |evodopa and

.ne p

car bi dopa,; H’Gblﬁ?ﬁ ‘f‘i‘&l“bﬂtéd?‘lﬂﬁéhesi’féﬁmés?f ¥ BEg Qﬁﬁ’l"é or H‘B‘E?a‘ffp%l?ﬁ prents yapd/ B' eptide
1 (GK o5 Geyiiosiedtys) and PRX1; dopam ne agoni sts and partial agonists such
as, for exanple, aponorphine, bronocriptine, cabergoline, |isuride,
pergol i de, pram pexole, ropinirole, rotigotine, pardoprunox. Aplindore
(DAB452) andhPpébiacetVil dompoditioh @b bs bdhinidsred b afy dprepxiaaphes inelndiag dpone,
tol capone; MAO.B.inhjbitqgrs such.as, for ex | e, selegiline,  .rasaqgiline
and ot | manttle TR Bh ol fnar gt S ierehs AL R, 14 eyhRERry )
benztr opi neiMMugulhm propAzsn elrrarae_dml‘myn ahgadeucd igstiodsar irgfaong), étranasal,

"t osal, 1 tatfon, nal, topical; butcal and sublingual.
amant adyge; gal LU GHANARL,, A28, BhRaSHER gu

It is a typical feature of the use of a small-molecule somewhat lipophilic agent — as many of the
active agents are - that the administration site can be remote from the brain of the mammal to
be treated, the agent migrating through the bloodstream and crossing the blood-brain and/or

25  blood-nerve barriers.

The term “pharmaceutical composition” in the context of this invention means a composition
comprising an active agent and comprising additionally pharmaceutically acceptable carriers,
diluents, adjuvants, excipients, or vehicles, such as preserving agents, fillers, disintegrating
30  agents, buffering agents, preserving agents, penetration enhancers, wetting agents, emulsifying
agents, suspending agents, sweetening agents, flavoring agents, perfuming agents, antibacterial

agents, antifungal agents, lubricating agents and dispensing agents, depending on the nature of



26 as, for exanple, isradipine; adenosine al pha-2 receptor antagonists such
as, for exanple, istradefylline, fipanezole (JP-1730), vipadenant (BIIB014
or V2006)wokoMiofdé and prel adenant (SCH 420814); gl ucagomAdB2RE/BeP6i de- 1
m netics such as, for exanple, exendin-4; glutamate rel ease inhibitors such
as, for exanple, FP0O01l1l; netabotropic glutamate receptor 5 5 negative
allosteric nodulators (nd uR5 NAMs) such as, for exanple, ADX48621 and
ADX10059; netabotropic gl utamate recept&; 5 (nd uR5) antagonists such as,
for exanple, AFQO56; selective serotonin’ reuptake inhibitors (SSRI's) such
as, for exanple, seradaxin; antioxidants such as, for exanp coenzyne
QLO, vi t ani HeEneds@f admiapsiaiionend lestes foypns pawhle tdgrage (qwm)cluﬁ@cférp%mple
ant agoni st s ta‘éléféh dagees fpar;vdai; aamir@ sy BTGl Pesparedng oltlttualzg)h@ﬁenau&h spt%a

any

exanpl e, ril |b|tors uch as, for a
conbi nati on’ Pilé‘it%é‘tblets Péeng% FEtIFeY: ‘E'é?P%Iigﬁ‘au t‘so"%’ﬁ‘i}es%‘é S‘Btpotli‘fﬁespi‘se‘t‘ff‘é‘oli ng

st at ement s, agwhigti@i pteltaifeelo@sne(notnjdmsrg aﬁ:'lddit@ BagBothe ipSepdi@®shsi Me@@uesnadd on
with one_or .nore.co bO|IC 1 ounds
that | not eallRETGRETRENY FLbeu™ R e BHERT PSSR S5 ot SR P By 1 <
acid (TCA) cycEstannkaedaresdedicds, conpounds that are convertible in vivo to
TCA i nternedi ates, energy-enhanci ng conpounds, and any m xture thereof.

14. A method according to any one of the preceding statenents, wherein the
one or nDreTQGwamtWu@ﬁm@eﬁ®0dsmabm¢miSb@m@a?wmiama@%noBMﬂ$mm€b@wbmk$ing t he
active agenha\%nﬁile §lutnte § %{thésé O@I)QA a%"%t Ay sftr%i @ag[? cefitical

phar maceuti cal conposition I canent oodst uf f upp ement or
bever agéO(ep@par@tloear%enaqoemomeraag@iypwaore@rqlolpﬂewn o%lnﬂe@mticemp@tt@hﬁ as a
cosmetic, eyg of & & ﬁl@rn&t oﬁ%EJEPath"sﬁ’@;'l&r?eh% AROIRASEH 1008k addied %o AoiBLAPd
according to statenen? erein the one or nore active agent i s present
in the c0rrpb%‘ie’tagtﬁr?n@ilftgﬁs%ln‘élﬂbfhe%iAefO%CBiufoYIil‘iaélV MY divdikde r:algrti?géai%ﬂaiig%u%thd/ or
di spersing ag@ntsish GRdoRI R, &sh&‘ell%bioVe%s%ﬁl&%hrchs{bf%QhéﬂéléQiaffBEe Ji4sRARSi on or
di spersion in the conposition, for exanp medi um chai n trig%% cerides

(MCTs) or nﬁfa?qw%ats rinci%l? td‘g‘/lfyaé?fﬁaé ‘(e&tﬁﬁ’ié&)meatsé% poultpe oyt BebiogistySt o any
one of fthe pkaGRE JTGcTtatLNelidcScarbiiRE®ind dnb@boacted Bhvefab@l freinjuiRk estupbrace by

a route selected fromaoaral, nasogastr rec transder mal , rent er al
ol o SO S Suhizd Gt ke A SIS bt [ RobBl sriARRE St o RS Ao

i ntrader nal Chinpsecdal @aﬁlpﬁmwnnfmﬁiml)se millbrmantkadaived ctompa&nucsnstazis ,powdered

i npl antati on cC u ho
according t 8" %ﬁncg%r Ctd(%? a@ﬁrcaﬁﬁ%cgfgf filk rmlﬂ‘e@f%%iﬁd Cogﬁ?inéméiarﬁ pfeigerabgﬁ@m&‘f{ is a
5 human. 18@mﬁaﬂ®tMOQmmcCBhdthwﬂomamemmasobwthmkpmacadmng snatemmnts

wher ei npfhe {’}Qﬁ& oé{a eygéoimg)g%eto k%tsmgre?é?n%el{?éﬁc g&&%?té‘%e%&% O%ll’fllglll %%ic tngo riSe h“”a”

10109. An agen -CI'S rostan ur ost

spi rost ene sowrtoi dedd siapogeard may. fandaeplt.eqoptamt hgmins, keinomls, @iffdmglepb@wl at ed
forms there olghcluding E and/or F ring opened derivatives thereof, for
use in a method of treati ng or preventing L-DOPA, dopam ne agoni st and/ or
dopam ne enhancer induced disorders in a subject by admnistering to the

subj ect an eff @ethirY BetANOMNthe WonPBEHRS AR AmPiERiAIRes usable in the present
25  invention, please refer to PCT Patent Application No. PCT/GB2010/050098 (pages 39 to 59)
and the publications referenced therein, the contents of all which are incorporated herein by

reference.

In each case, the composition may suitably contain one or more other active agents, which may
30  be selected from the A/B-cis spirostane or spirostene steroidal sapogenins and ester, ether,
ketone and glycosylated forms thereof, including E and/or F ring opened derivatives thereof,

other sapo(ge)nins, other non-sapo(ge)nin active agents, or any combination thereof. The



15 20. An agent according to statenent 19, for use in a nethod as defined
in any one of statenents 2 to 18. 21. A conposition conprising one or nore
active ageotopaliesssed from A/ B-ci s furostane, 20 furosteoe/GepivmEsizane and
spi rostene steroidal sapogenins, and ester, ether, ketone and gl ycosyl ated
forms thereof, including E and/or F ring opened derivatives thereof, for
use in a nmethod of treating or preventing L-DOPA, dopam ne agoni st and/or
dopam ne enhancer induced disorders inng subj ect by admi nistering to the
subj ect an effective ambunt of one or Ye such agent in the said
conposition. 25 22. A conposition according to statenment 21, for use in a
met hod as dEPTREE0T ey gnteA@npor Hosg Bielogicallyoingr inggedientsgfor \gsampl¢ ddwatSor nor e

agent sel ect@flerd hoxAhiBnt€ vhidhUERS hidpRes r%lutre@ﬁ)tﬁ@@ma@al ardﬁﬁ{@raﬁore&qehvery
30spi rost ene pogeni ns, and ester t her et on

teroi dal sa
gl ycosyl at eff %SIPH%“‘F‘P%CF@%PCUVF ﬁ%‘PRP&FI}‘ig"r IHWdWBYISGI:aSP?Cﬂ?&do‘ﬁB‘?fEHmo‘g? FRPECE ves
t her eof , i nsdph@tcREruf aleqows&)wgfcalaefﬁet@lbﬁamive t@fpondd. trh@aatrmemagmw cqarpayeenu ng

L- DOPA,
subj oot .S 2anRIBSAROIT ar A Pl ARERRRL S P BF sk B hEPERRO™ & 1 or

use in a rrebhmokea)ﬁpr’és:&esfmgr@dnts mllamydlgmegrafngag@tsewanngagznts OBIl’ﬂl&lfylEgagmiSE I n
the foll O\M nL% eEﬁm ents eetemng_a er &V a rlmorllsen S, perHlmmg_a ents, antQDact ala ents
m nut es; 82C ﬁ3§ %V Sub- cut'amesu %) f% frou ut h);

wv = wei ghalﬂtxfmigalngentv/ 1ubrncatvngl agomg$ ‘ami dllmnsm agedts, df:ptndsmgl am 111,11: @atievaf glee a
day); s.e. | owi ng Exanpl e shows that sm|agenin
reduces L- Dg5%§|nc%@ggaékgﬁgﬁggsf&?%ltn in MPTP-1 esi oned macaques. 15 Ten
femal e &Ynonol gus nonkeys (macaques) (Macaca fascicularis, 3.0 - 4.5 kg,
4-6 years ohj) cd@ﬁfoﬁtl@rpﬁ} ﬁs@% h$ Egsetnpln%h?ml?)i)gﬁlrcﬁl @f)haﬁmtct:ﬁtﬁg c@fﬁﬁosﬁfo‘ﬂcedur es
for 3 nonths and baseline behavi our was assesse ani mal s.

macaques re88y be WETIPsaEe fomppyhgeeyfagertaig ngmiper @ﬁﬁqch f%@ @fea%denmwwe@ th%t abl e,

par ki nsoni ag,wfyRi @r@ngﬁw&heoﬁ&@d EQolIRIBGENE RURRENLY b QUL R¥IIMPP+, a
netabolite of MPTP, m mcs the degeneration of nigrostriatal dopanlnerglc

neur ones ob@@P@@H@Whmﬁ%ﬁﬂ@ﬂ@ﬂ?ﬁ@“&ﬂ?bﬁk3F@e%@%§”§§8ﬁmé§m§§PRY%@B%O§h%|sease

(Mytinl |1Sleoblulﬁtcoﬁbosnﬁﬁ|1§ﬁﬁ@ure22)5t ard2Rnddskerédl 8 hubjcth@ Me&taindfiaapaal

bi ocheni cal es i nduced t hi toxin(fnclude i ncreased | evel s of
dopani ne an accp gl to the condition to be treated or prevented.

However, toxicity is not considered to be a problem with these active agents, even at the higher
dosages. The selection of appropriate dosages is thus within the ability of one of ordinary skill
20  in this art, without undue burden. The administered daily dosage of the active is preferably
between about 0.1 and about 35 mg/kg body weight, e.g. between about 1 and about 25 mg/kg
body weight, preferably administered as one full dose or two half-doses per day. For adult
human use, the daily dosage may conveniently be between about 10 and about 2500 mg per
day.
25
The composition for use in the present invention may suitably contain other therapeutic and/or

non-therapeutic bioactive agents, as discussed above.

For further details of suitable composition forms and dosages, and examples of conditions and

30  diseases treatable in conjunction with the present invention, please refer to WO-A-99/48482,
WO-A-99/48507, WO-A-01/23407, WO-A-01/23408, WO-A-02/079221, WO-A-03/082893,
WO-A-2005/105825 and WO-A-2006/048665.



25 netabolites in the substantia nigra pars conpacta and in the caudate
nucl eus (Burns et al, Proc. Natl. Acad. Sci. USA, 80, 4546-4550 (1983)) and
a reductiwo2ore/degyam ne uptake in nigrostriatal synaptofomsiB2prigpad7at i ons
(Hei kkila et al, J. Neurochem, 44, 310-313 (1985)). Follow ng
stabilisation of parkinsonian disability, the macaques were adm ni stered

L- DOPA 30 (Madopar, 20 ng/kg b.i.d., p.o.) for 19 weeks before being

adm ni stered L-DOPA + vehicle (hydroxypEﬁpyInethylcellulose, HPMC, 0.5% w v
contai ning Tween 80, 0.2%v/v, group 1 5) or L-DOPA + smlagenin (20
ng/ kg/ day, p.o., group 2, n =5) for a further 18 weeks. 29 Sm | agenin was
then washed out for 10 weeks and all the nmacaques received only L-DOPA

twice dailyTey&five feits 4R swesks BaklRd: wﬁpédeomﬁae dafiRr, JchqVi@ﬁ Isndr@fsohoérﬁ in t he
macaques were chall enged with L-DOPA (6 30 or ng» % &b .) or
Hop@ticid'sias

vehi cl e andMCHEMPRED- o@enﬁﬁﬁ‘gfkfpﬁ@%‘?ga %@Pveﬁlﬂ%‘lagﬁﬁ%eéqﬁélﬁtem@“

assessed byfa pﬁﬁﬂlﬁ@h@@l sdmﬂa&ltumﬂe&altcomﬁomaiamh ayﬁdoagufe mam keppledi¢ ik kiR si a
rating scal e { bef.ore E n&)cﬁalle 9e$ W t h DCP% or vehrcle
t he rraca%ue eV&’faéesn‘Eft O ELEMPEITIE SEB RO AT DIBAT Y %%f%aﬁrn%rayt Eay (i.
the last L-DOPA adm nistration that the macaques received was 24 h before
t he L- DOPA ve | e .cha nge) ....Each .ma ue recei.ved a || en once 10
every 3 day B! (i GeGRqeT IS hli TR RT R FE Tt 8 ABR 55
30 or 40 ngkusgynding aad/madldmml%@emdmy sovably bhesedourmsantgh thehactiex pgant ment . On
the days be ceived L-DOPA (20 ny/ kg,

8 g §§0ﬁ§§%a§&9®ﬁ1R&gﬁaﬁqgngeg&vgﬁh vehicle or L-DOPA (6 ng/kg),
no dyskﬂ esia was observed over the 15 subsequent 6 h in either group. In

group 1, f OIT’V&B\MJL]IE of ﬂi{’db'ﬂi%l?@ %n(W!)ttst]sp'encm%D Mot glspe?sgng a%%t@fhat%ay@ﬁ%&gﬁwl phe

macaques exhi bi'ted dose-dependent dyskinesia up t dose. The

| evel of dyskninesd areébﬁnM&Tﬁ aef fmlmedwnq@lamofa%grqt@ (MCF@SDOEWSM@ 1§3i°Pﬁ1]|1<‘ar to

the level ig ﬁhs%w@?faﬂyééﬁgchgﬁls LitGRA 1eddths BF Bl abdiP 4 GNBI6LMAS AbLWAS
observed followi ng chall enge with L-DOPA (6 or 12 ng/ kg). Dyskinesia was

observed foPfPBW ng chall enge with L-DOPA at 20, 30 or 40 20 ng/ kg, however,
there was | ess dyskinesia conpared to group 1 at each of these doses (Table

Acr 0ss ses of |- A, the sm |l n-trea ues exhibited
Sl ant 11 cant Py eeayErpRUCTEm shtsmllis B S ik A BT E (i oat oo mmcaques
(p=0.0085) and this effect was nost pronounced foll owi ng the L-DOPA (30
ng/ kg) chal l enge (76% reducti on, <ﬁ %%% ﬁS Table 1Summary of LID in
vehicl e and sm | agenin treated nacg caques were treated with
sm | agenin for 18 weeks and follompd by a 10 week washout of sm | agenin
bef ore ?@rng chal | enged with L- DOPA;G gup-d-- gunber of LID events in each
stated finme ()/0 Significance DOPA™

|

CH,-0-CO-Rc¢
@

25  wherein Ra, Rb and Rc are, independently of each other, selected from saturated or unsaturated

fatty acid residues having 4 to 12 carbon atoms in the carbon backbone.
Preferred examples of MCFAs are represented by the following general formula (1I):
30 HO-CO-Rd

D



period (hours) post challenge reduction in conparedto 30 (ng/kg) 0-1 1-2
2-3 3-4 4-5 5-6 Total LID conpared tocorres- pondi ng vehicle group
corr espomnaioiznpvabsoel e group Vehicle 0 PCT/GB2011/051376
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wherein Rd is a saturated or unsaturated fatty acid residue having from 4 to 12 carbon atoms in

the carbon backbone.

5  Examples of Ra, Rb, Rc and Rd include residues of caproic (C6:0), caprylic (C8:0), capric
(C10:0) and lauric (C12:0) acids. In the standard naming system, the number immediately after
the letter C indicates the carbon chain length and the number immediately after the colon (:)
indicates the number of unsaturated bonds. Such MCTs and MCFAs can be obtained in known
manner from natural sources such as coconut oil, palm kernel oil and camphor drupes (fruits).

10 The residues of one or more than one fatty acids may be present in a commercial MCT or
MCFA product.

MCTs for use in the present invention may, for example, be selected from tri-C6:0 MCT, tri-
C8:0 MCT and tri-C10:0 MCT.

15
As previously mentioned, some or all desired co-agents or co-ingredients, including co-agents
for treatment of disorders of dopamine deficiency and other dopamine-responsive disorders,
may be administered in admixture with the agents according to the present invention, in which
case the agents and co-agents or co-ingredients will be provided in the same composition.

20  Alternatively or additionally, some or all desired co-agents or co-ingredients, including co-
agents for treatment of disorders of dopamine deficiency and other dopamine-responsive
disorders, may be administered separately from the agents according to the present invention,
either simultaneously or in a time-spaced manner, in which case the agents will be provided in
a first composition or set (kit) of compositions and the co-agents or co-ingredients will be

25  provided in a second composition or set (kit) of compositions, preferably with instructions for
the administration protocol to be followed.  Any suitable administration protocol may be
followed, and this may include periodically repeated dosages of the agents and any co-agents or
co-ingredients, in any desired order or sequence and at the same or different dosages at each
administration.

30
Industrial Applicability and Ultility
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The present invention makes available a valuable new treatment for certain debilitating side
effects of L-DOPA, dopamine agonist and/or dopamine enhancer based therapies, including
LID which is a side effect of therapies for treating Parkinson’s disease, other parkinsonism

disorders, restless leg syndrome or dopamine-responsive dystonia (DRD).

The agents for use in the treatments are small molecules, and not peptides (e.g. proteins), which
supports the potential utility of the present invention outside the elite clinical setting, where
elaborate delivery apparatus for administration of peptide active agents directly into the brain or

CNS may be unavailable.

Since many patients suffering from Parkinson’s disease, other parkinsonism disorders, restless
leg syndrome or DRD may be relatively old, frail, or in rather poor general health, they are
often susceptible to other medical, neurological or psychiatric disorders. Often it is not
predictable with any certainty which of a range of other disorders or conditions will arise. The
agents for use in the present invention show a remarkably low level of (ant)agonistic binding
capacity for a range of hormonal and other receptors and no enzyme binding capacity across a
range of enzymes. They are therefore suitable for use in conjunction with a wide range of
medical and non-medical treatments (including prophylaxis) using other active agents. Prior to
the present invention, such other disorders or conditions, or the individual’s susceptibility to
them, often contraindicated the treatment of L-DOPA, dopamine agonist and/or dopamine
enhancer induced side effects, including LID, in the context of Parkinson’s disease patients, as
very often the treatment would carry a substantial risk of promoting other disorders, problems
or conditions in such a patient. Therefore, the utility of the present invention in treating the
disorders and conditions in ways that are easier and simpler than before, and which are
applicable to a wider group of patients in this way, represents a substantial advance in medical

science and healthcare practice in these important areas of human health.

The invention may be described using the following statements:

1. A method of treating or preventing L-DOPA, dopamine agonist and/or dopamine

enhancer induced disorders in a subject in need thereof, comprising administering to the subject

an effective amount of one or more agent selected from A/B-cis furostane, furostene, spirostane



5400009 - - Vehicle 20 30 31 24 4 0 0 89 - - Vehicle 30

WO 2012/010896 PCT/GB2011/051376

10

15

20

25

30

24

and spirostene steroidal sapogenins and ester, ether, ketone and glycosylated forms thereof,

including E and/or F ring opened derivatives thereof.

2. A method according to statement 1, wherein the L-DOPA, dopamine agonist and/or
dopamine enhancer induced disorder is selected from disorders of the central nervous system
related to overstimulation of the dopaminergic system through the use of L-DOPA, dopamine

agonists and/or dopamine enhancers.

3. A method according to statement 1 or statement 2, wherein the L-DOPA, dopamine
agonist and/or dopamine enhancer induced disorder is selected from dyskinesia, hypotension,
arrhythmias, nausea, disturbed respiration, sleep disorders (for example, somnolence, insomnia
and vivid dreams), dopamine dysregulation syndrome, hallucinations, and neuropsychiatric
problems such as risk-taking, gambling tendency, impulse control disorders, anxiety,

disorientation and confusion, psychosis and any combination thereof.

4. A method according to any one of the preceding statements, wherein the L-DOPA,
dopamine agonist and/or dopamine enhancer induced disorder is L-DOPA-induced dyskinesia
and the subject is a human undergoing L-DOPA, dopamine agonist and/or dopamine enhancer
treatment for Parkinson’s disease, other parkinsonism conditions, restless leg syndrome or

dopamine-responsive dystonia (DRD).

5. A method according to any of the preceding statements, wherein the method is used in
conjunction with non-therapeutic methods for the treatment or prevention of neurological or
psychiatric conditions that are within the normal range of a population and/or are not

diagnosable disorders.

6. A method according to any one of the preceding statements, wherein the method is

used in circumstances without clinical control of the administration protocol to the subject.

7. A method according to any one of the preceding statements, wherein the active agent is
selected from sarsasapogenin, smilagenin, episarsasapogenin, epismilagenin, timosaponin BII,

metagenin, samogenin, diotigenin, isodiotigenin, texogenin, yonogenin, mexogenin and
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markogenin, their corresponding ester, ether, ketone and saponin (glycosylated) derivatives,

and E and/or F ring opened derivatives thereof.

8. A method according to any one of the preceding statements, wherein the active agent is
selected from sarsasapogenin and smilagenin, their corresponding ester, ether, ketone and

saponin (glycosylated) derivatives, and E and/or F ring opened derivatives thereof.

9. A method according to any one of the preceding statements, wherein the active agent is
administered in association with administration of one or more therapeutic agent for the
treatment of a disorder of dopamine deficiency or another dopamine-responsive disorder in the

subject.

10. A method according to statement 9, wherein the active agent, to be administered in
association with administration of one or more therapeutic agent for the treatment of a disorder
of dopamine deficiency or another dopamine-responsive disorder in the subject, comprises

sarsasapogenin.

11. A method according to statement 9, wherein the active agent, to be administered in
association with administration of one or more therapeutic agent for the treatment of a disorder
of dopamine deficiency or another dopamine-responsive disorder in the subject, comprises

smilagenin.

12. A method according to statement 9, 10 or 11, wherein the one or more therapeutic
agent for the treatment of a disorder of dopamine deficiency and other dopamine-responsive
disorder in the subject is selected from dopamine precursors such as, for example, levodopa and
carbidopa; dopamine prodrugs such as, for example, docarpamine, tripeptide 1 (GHK or Gly-
His-Lys) and PRXI1; dopamine agonists and partial agonists such as, for example,
apomorphine, bromocriptine, cabergoline, lisuride, pergolide, pramipexole, ropinirole,
rotigotine, pardoprunox. Aplindore (DAB452) and PRXS; COMT inhibitors such as , for
example, entacapone, tolcapone; MAO-B inhibitors such as, for example, selegiline, rasagiline
and safinamide; anticholinergics such as, for example, trihexyphenidyl, benztropine and

ethopropazine; adamantanes such as, for example, amantadine; calcium channel agonists such
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as, for example, isradipine; adenosine alpha-2 receptor antagonists such as, for example,
istradefylline, fipamezole (JP-1730), vipadenant (BIIBO14 or V2006), LuAA4707 and
preladenant (SCH 420814); glucagon-like peptide-1 mimetics such as, for example, exendin-4;
glutamate release inhibitors such as, for example, FP0O011; metabotropic glutamate receptor 5

5  negative allosteric modulators (mGluR5 NAMs) such as, for example, ADX48621 and
ADX10059; metabotropic glutamate receptor 5 (mGluRS) antagonists such as, for example,
AFQO056; selective serotonin reuptake inhibitors (SSRIs) such as, for example, seradaxin;
antioxidants such as, for example, coenzyme Q10, vitamin E and creatinine; N-methyl-D-
aspartate (NMDA) receptor antagonists such as, for example, memantine; benzothiazoles such

10 as, for example, riluzole; n-NOS inhibitors such as, for example, PRX2; and any combination

thereof.

13. A method according to any one of the preceding statements, wherein the one or more
active agent is used in conjunction with one or more co-agent selected from metabolic
15  adjuvants, compounds that increase ketone body levels (ketogenic compounds), the
tricarboxylic acid (TCA) cycle intermediates, compounds that are convertible in vivo to TCA

intermediates, energy-enhancing compounds, and any mixture thereof.

14. A method according to any one of the preceding statements, wherein the one or more
20  active agent is administered in a composition comprising the active agent and any suitable
additional component, for example, a pharmaceutical composition (medicament), a foodstuft,
food supplement or beverage (e.g. a carbonated beverage), or a topical composition such as a

cosmetic, eye or skin (e.g. dermatological) composition.

25 15 A method according to statement 14, wherein the one or more active agent is present in
the composition with one or more solubilising and/or suspending and/or dispersing agents to
maintain the active agent in solution or suspension or dispersion in the composition, for

example medium chain triglycerides (MCTs) or medium chain fatty acids (MCFAs).

30 16. A method according to any one of the preceding statements, wherein the administration

takes place by a route selected from oral, nasogastric, rectal, transdermal, parenteral (e.g.
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subcutaneous, intramuscular, intravenous, intramedullary and intradermal injections or

infusions), intranasal, transmucosal, implantation, vaginal, topical, buccal and sublingual.

17. A method according to any one of the preceding statements, wherein the subject is a
human.
18. A method according to any one of the preceding statements, wherein the administration

takes place by mouth and the subject is a human.

19. An agent selected from A/B-cis furostane, furostene, spirostane and spirostene steroidal
sapogenins, and ester, ether, ketone and glycosylated forms thereof, including E and/or F ring
opened derivatives thereof, for use in a method of treating or preventing L-DOPA, dopamine
agonist and/or dopamine enhancer induced disorders in a subject by administering to the

subject an effective amount of one or more such agent.

20. An agent according to statement 19, for use in a method as defined in any one of

statements 2 to 18.

21. A composition comprising one or more active agent selected from A/B-cis furostane,
furostene, spirostane and spirostene steroidal sapogenins, and ester, ether, ketone and
glycosylated forms thereof, including E and/or F ring opened derivatives thereof, for use in a
method of treating or preventing L-DOPA, dopamine agonist and/or dopamine enhancer
induced disorders in a subject by administering to the subject an effective amount of one or

more such agent in the said composition.

22. A composition according to statement 21, for use in a method as defined in any one of

statements 2 to 18.

23, Use of one or more agent selected from A/B-cis furostane, furostene, spirostane and
spirostene steroidal sapogenins, and ester, ether, ketone and glycosylated forms thereof,

including E and/or F ring opened derivatives thereof, in the manufacture of a medicament for

genin
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treating or preventing L-DOPA, dopamine agonist and/or dopamine enhancer induced disorders

in a subject.

24. A use according to statement 23, wherein the medicament is for use in a method as

5  defined in any one of statements 2 to 18.

Example

In the following Example, these abbreviations are used: h = hours; min = minutes; s = seconds;
10 s.c. = sub-cutaneous; p.o. = per oro (by mouth); w/v = weight/volume; v/v = volume/volume;

b.i.d. = bis in die (twice a day); s.e. = standard error.

The following Example shows that smilagenin reduces L-DOPA induced dyskinesia (LID) in

MPTP-lesioned macaques.

15
Ten female cynomolgus monkeys (macaques) (Macaca fascicularis, 3.0 - 4.5 kg, 4-6 years old)
were acclimatised to the experimental setting and procedures for 3 months and baseline
behaviour was assessed in all animals. The macaques received MPTP (0.2 mg/kg/day, s.c.)
until moderate-marked, stable, parkinsonian symptoms developed.

20

Damage caused by the neurotoxin MPP', a metabolite of MPTP, mimics the degeneration of
nigrostriatal dopaminergic neurones observed in neurodegenerative diseases such as
Parkinson’s disease (Mytinlineou et a/, Science, 225, 529-531 (1984)). The most prominent
biochemical changes induced by this toxin include increased levels of dopamine and its
25  metabolites in the substantia nigra pars compacta and in the caudate nucleus (Burns ez a/, Proc.
Natl. Acad. Sci. USA, 80, 4546-4550 (1983)) and a reduction in dopamine uptake in
nigrostriatal synaptosomal preparations (Heikkila ez a/, J. Neurochem., 44, 310-313 (1985)).

Following stabilisation of parkinsonian disability, the macaques were administered L-DOPA
30  (Madopar, 20 mg/kg b.i.d., p.o.) for 19 weeks before being administered L-DOPA + vehicle
(hydroxypropylmethylcellulose, HPMC, 0.5% w/v containing Tween 80, 0.2% v/v, group 1, n
=5) or L-DOPA + smilagenin (20 mg/kg/day, p.o., group 2, n = 5) for a further 18 weeks.



8 56 48 14 0 0 126 27 n.s Total - 19 114 65 14 0 0 212 53 p=0. 0085

*=Anal ysis was perfornmed using a two-way ANOVA with group and tine as
factors. wocor/mnascal cul abl e due to no dyskinesi a, n.sPeETGR20BI/GE76I cant
(p>0.05).
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Smilagenin was then washed out for 10 weeks and all the macaques received only L-DOPA

twice daily over this 10 week period.

Following the 10 week washout, the macaques were challenged with L-DOPA (6, 12, 20, 30 or

5 40 mg/kg, p.o.) or vehicle and the level of dyskinesia over the subsequent 6 h period was
assessed by a neurologist blinded to treatment using a monkey dyskinesia rating scale. On the

days before being challenged with L-DOPA or vehicle the macaques did not receive the second
L-DOPA treatment of the day (i.e. the last L-DOPA administration that the macaques received

was 24 h before the L-DOPA or vehicle challenge). Each macaque received a challenge once

10 every 3 days and received every challenge (vehicle and L-DOPA, 6, 12, 20, 30 or 40 mg/kg) in
a randomised order over the course of the experiment. On the days between challenges, the

macaques received L-DOPA (20 mg/kg, b.i.d., p.o.) as normal.

When challenged with vehicle or L-DOPA (6 mg/kg), no dyskinesia was observed over the
15  subsequent 6 h in either group. In group 1, following challenge with L-DOPA (12, 20, 30 or 40
mg/kg), the macaques exhibited dose-dependent dyskinesia up to the 30 mg/kg dose. The level
of dyskinesia exhibited following 40 mg/kg of L-DOPA was similar to the level induced by 30
mg/kg of L-DOPA. In group 2, no dyskinesia was observed following challenge with L-DOPA
(6 or 12 mg/kg). Dyskinesia was observed following challenge with L-DOPA at 20, 30 or 40
20  mg/kg, however, there was less dyskinesia compared to group 1 at each of these doses (Table
1). Across all doses of L-DOPA, the smilagenin-treated macaques exhibited significantly less
dyskinesia (53% reduction) than vehicle-treated macaques (p=0.0085) and this effect was most
pronounced following the L-DOPA (30 mg/kg) challenge (76% reduction, p<0.0001).

25
Table 1 Summary of LID in vehicle and smilagenin treated macaques. Macaques
were treated with smilagenin for 18 weeks and followed by a 10 week

washout of smilagenin before being challenged with L-DOPA

Group | L- Number of LID events in each stated time | % Significance

DOPA period (hours) post challenge reduction in | compared to




5The data collected fromeach 6 h observation were further analysed with
respect to on-tinme (defined as the tinme that the macaques did not exhibit
br adyki nesoap12/1e9D&PA i ncreased the 31 anmount of on-ti meTIGB2bOtd313y60UpPS
and the total on-tinme was not significantly different (p>0.05) in both
groups (Table 2). Table 2Summary of on-tine in vehicle and sm | agenin
treated nacaques. 5Macaques were treated with smlagenin for 18 weeks and
foll owed by a 10 week washout of sml agg:(gi n before being challenged with
L- DOPA G oup L-DOPAdose (nmg/ kg) M nutes”spent in on time (nmean s.e. mnean)

Percenton-tine normalised to 0 my/ka L-DOPA ( an_s e_ _nmean) Vehicl 0 130
57 100 Vehicle 6 1822%e) |P40 L |23 |34 | 4-5 |56 | Total | LID correspond-

compared ing  vehicle
to corres- | group
ponding
vehicle
group

Vehicle | 0 0 0 0 0 0 0 0 - -

Vehicle | 6 0 0 0 0 0 0 0 - -

Vehicle | 12 5 4 0 0 0 0 9 - -

Vehicle | 20 30 |31 |24 |4 0 0 89 - -

Vehicle | 30 25 |94 |53 |6 0 0 178 - -

Vehicle | 40 38165 |54 |16 |0 0 173 - -

Total - 98 (194 | 131 (26 |0 0 449 - -

Smila- 0 0 0 0 0 0 0 0 0 n.c

genin

Smila- 6 0 0 0 0 0 0 0 0 n.c

genin

Smila- 12 0 0 0 0 0 0 0 100 p=0.0417

genin

Smila- 20 8 29 |6 0 0 0 43 52 n.s

genin

Smila- 30 3 29 (11 |0 0 0 43 76 p<0.0001

genin

Smila- 40 8 56 |48 |14 |0 0 126 27 n.s

genin

Total - 19 | 114 |65 |14 |0 0 212 53 p=0.0085

*=Analysis was performed using a two-way ANOVA with group and time as factors. n.c =not

calculable due to no dyskinesia, n.s = not significant (p>0.05).

5  The data collected from each 6 h observation were further analysed with respect to on-time

(defined as the time that the macaques did not exhibit bradykinesia). L-DOPA increased the
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amount of on-time in both groups and the total on-time was not significantly different (p>0.05)

in both groups (Table 2).
Table 2 Summary of on-time in vehicle and smilagenin treated macaques.
5 Macaques were treated with smilagenin for 18 weeks and followed by a 10

week washout of smilagenin before being challenged with L-DOPA

Group L-DOPA dose | Minutes spent in on | Percent on-time
(mg/kg) time (mean =+ s.e. | normalised to 0 mg/kg
mean) L-DOPA (mean % s.e.
mean)
Vehicle 0 130 + 57 100
Vehicle 6 182+72 140+ 40
Vehicle 12 210+ 61 162 +29
Vehicle 20 198 + 67 152+ 34
Vehicle 30 238 +47 183+ 20
Vehicle 40 240 + 50 185+ 21
Smilagenin 0 114 £43 100
Smilagenin 6 134 +43 118+ 32
Smilagenin 12 126 +35 111£28
Smilagenin 20 178 +29 156+ 16
Smilagenin 30 224 £ 13 196 £ 6
Smilagenin 40 230 +24 202+ 10

Analysis was performed using a two-way ANOVA with group and L-DOPA dose as factors.

10 There was no significant difference (p>0.05) in on-time between the two groups.

The MPTP-lesioned and L-DOPA treated macaques used in this experiment provide an
accepted model for L-DOPA-induced dyskinesia.

15  The foregoing broadly describes the present invention, without limitation. Variations and
modifications as will be readily apparent to those of ordinary skill in this art are intended to be

included in the scope of this application and any resultant patent.
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Vari ations and 3

CLAIMS

1. A method of treating or preventing L-DOPA, dopamine agonist and/or dopamine
enhancer induced disorders in a subject in need thereof, comprising administering to the subject
5 an effective amount of one or more agent selected from A/B-cis furostane, furostene, spirostane
and spirostene steroidal sapogenins and ester, ether, ketone and glycosylated forms thereof,

including E and/or F ring opened derivatives thereof.

2. A method according to claim 1, wherein the L-DOPA, dopamine agonist and/or
10 dopamine enhancer induced disorder is selected from disorders of the central nervous system
related to overstimulation of the dopaminergic system through the use of L-DOPA, dopamine

agonists and/or dopamine enhancers.

3. A method according to claim 1 or claim 2, wherein the L-DOPA, dopamine agonist
15 and/or dopamine enhancer induced disorder is selected from dyskinesia, hypotension,
arrhythmias, nausea, disturbed respiration, sleep disorders (for example, somnolence, insomnia
and vivid dreams), dopamine dysregulation syndrome, hallucinations, and neuropsychiatric
problems such as risk-taking, gambling tendency, impulse control disorders, anxiety,
disorientation and confusion, psychosis and any combination thereof.
20
4. A method according to any one of the preceding claims, wherein the L-DOPA,
dopamine agonist and/or dopamine enhancer induced disorder is L-DOPA-induced dyskinesia
and the subject is a human undergoing L-DOPA, dopamine agonist and/or dopamine enhancer
treatment for Parkinson’s disease, other parkinsonism conditions, restless leg syndrome or

25  dopamine-responsive dystonia (DRD).

5. A method according to any of the preceding claims, wherein the method is used in
conjunction with non-therapeutic methods for the treatment or prevention of neurological or
psychiatric conditions that are within the normal range of a population and/or are not

30  diagnosable disorders.
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non-t herapeutic nethods for the treatnment or prevention of neurol ogical or
psychiatric conditions that are within the normal range of a popul ation
and/ or are fot 36dpﬁﬁﬂd§ﬁﬁ¢ﬁg81@@ﬂH%Pgmep§§“m%§dﬁmﬁéﬂﬁﬁﬁlﬁééﬁPﬁﬁﬁﬂuﬂ% any

one of the pawiGEGIcAdn GkatBBon WE hehistrhedn gt R dor Iﬁo@&wapeﬁhccageﬁwmtt@mces
wi t hout clinical co %rol E t he agﬁ;nlstratl n protocol to tf ubject. 7.
A et hod acHBTAFNG" ¢ GSUd obfiwagioe 166%%‘8? g dePag s e RRAYS %‘?r h¥ t‘%f‘ct ive
agent is 5 seected from sarsasapogenin, smlagenin, episarsasapogenin,

epi sm | agenin, tinobsaponin Bll, netagenin, sanogenin, diotigenin,

i sodi oti genin, texogenin, yonogenin, mexogenin and markogenin, their
correspondi my eshemgthat heprdingetb aremah dwisaioiticnactigd ygoos b dicednidesred/ at | ves,

and E a%i / O%ﬁgcdt OH %ng Bgl{;'l%q rg%ﬁ Io}/ telo\r/ (fah%re tﬂeie}%p%gtlc atgg'nQ%rAhequtatrllI?egt (%%%%0?1' ng t O

any one of agent 1's selected fr
sarsasapogenfdmamuwshﬁMagennnmmhﬁekmmmo¢ﬁﬁwpmwﬁdmgd@snemaaQWWepmnMﬁmbne and
saponln (gIXQQ&%gg%gp) derivatives, and E and/or F ring opened derivatives
t he

11. A method according to claim 9, wherein the active agent, to be administered in
25  association with administration of one or more therapeutic agent for the treatment of a disorder
of dopamine deficiency or another dopamine-responsive disorder in the subject, comprises

smilagenin.

12. A method according to claim 9, 10 or 11, wherein the one or more therapeutic agent for
30  the treatment of a disorder of dopamine deficiency and other dopamine-responsive disorder in
the subject is selected from dopamine precursors, dopamine prodrugs, dopamine agonists and

partial agonists, dopa decarboxylase inhibitors, COMT inhibitors, MAO-B inhibitors,



9. A nethod according to any one of the preceding clains, wherein the
active agent is 15 adm nistered in association with adm nistration of one
or nore twenapaubsse agent for the treatnment of a di sordecTaB2dopEn7Ge
deficiency or another dopam ne-responsive disorder in the subject. 10. A
met hod according to claim9, wherein the active agent, to be adm nistered
in 20 association with adm nistration of one or nore therapeutic agent for
the treatnment of a disorder of dopam ne gef|0|ency or anot her

dopam ne-responsi ve di sorder in the sub? conpri ses sarsasapogenin. 11.
A met hod according to claim9, wherein the active agent, to be adm ni stered
in 25 assocPHIChYMERgICEh ARMAIRNSt rAHTuh SRS ergeistro PEenOHEs AWEL dekpf@ht f or

the treat megktaghis@, dusRbslake 9£ptfa@@ammcﬁegmtﬁh@maea@é iRHARTORE Mmetabotropic
dopam ne-responsi ve disorder in the su !ﬁgﬁtgﬁcorrprl ses smi| agen n. 12. A

met hod accoPYiRAg et ePF%i tnggatiye afpsters, nTERROTORE SFARYF reteRiF aipeutl c
agent for 30nGhest sgabiiEeRtselétiva scosaindelptat idopan (rssm;gfm@bamﬁe/ r@apekot her

b our sof . BB RECHIG: SgeRaTERATHE GOoRh DS Tufic BaPTSIPSGUAPLrS, dopa
decar boxyl as®@l n-NDiShtitotoss, sudB@MTTot mdainbieilevc@opawdk@@ammhnﬂmcmdeﬁ (G}H@or Gly-
Feceptor antadont SR BRLRIEEs. PonElihe ARAD AL AR Sees M IRRES Dane”

i nhibitors, rqmnrabotwt@pim giauipamxe apbigept @AMﬁEQBRKS/eCaalblﬂmi @ntaqapone

modul at or s, td@%&x@o%&%?ﬁn% Ui I{aﬁlgc@p? Eﬁ G Y Ra e A Bl%g%me

sel ective serotonin reupta o6 |nh| tors monoam ne’reu

i nhi bi t &9 s, amatddoki dadpme, ipradefyhpd. fmara@zphr(ﬂPatBOI NivBgnant BBBE Idror af08@oni st s,
benzot hi azohﬁz&A@ﬂﬁ' &Q@ndnﬁgzéiﬂ QQ(%l@)UC&eécﬁn 4 @bo®¥ ambRagsh £V AARAB059,

docar panine, tripeptide 1 Hi s-Lys), PRX1, aponor phine,

bronocri pti ﬁ@QO b@?‘@'&nlcnémdal |C§E1Pli’réfé yaialgpramg efluoneting masesstas. sepplifcr ol e,
rotigotine, yRRLKGAB A% etindRlul dRERNE Sanfi S BupropfIRRso fn@ih & inglapBsin, @ndGAPONE,

t ol capone, sel egl I'ine, rasagiline, safinamde, trihexyphenjdyl

benzt r opi neQ tVI‘fe)‘BlF‘@pcarE?tﬁ}é‘e Iﬁ%naﬁﬂ%f”&%ﬂl?anglzsatnﬁa‘i‘ypinH‘@nati‘@tﬂi‘%‘H’éf ylline,

fi pamezofe (JP— 1730) vi padenant (BIIB014 or V2006), LuAA4707 pr el adenant
( SCH 42081425 ndi_n 0011, ADX48621, ADX10059, AF cl avul.ani c
acid, cital opra ‘%WP&‘F’B&%EW“W‘P&W t Prieding SRy igran ¢ B‘Pet‘?fél?"ir%aér‘twe
vanoxer i ne, aghonxeat inn@njubdton Xethi d’me or aWtrd)epidenieseclebiod oM lﬁétabolleﬁdgflﬁllﬂm ne,
hyperforin, coen tinine zoI e, PRX2;
ot any. conbiRERG sy KGR Sy eI Bh SorB 1 i dfeiBt ¢ he
precedi ng ckwm)sqycmhetremnedlatemecoomeurmls tmbre aotdrde agemd to §Cusmd:rmenhates

conj unctjon wi th e d from net abol i c adjuvants,
corrpoun%b ﬁggtrgylerr]lgir}lglg 801%8)'?%15 2918%%'Igt)(teu\§;ee gr&%f‘liet ogeni ¢ conpounds), the
tricar boxyl ic acid (TCA) cycle internedi ates, conmpounds that are
convertiblejin vi g;[rgg Vi SNP, S,

any m xture Jt‘her e\c{}?etﬁo(&l a;r%lﬂg% ggg%gére?eﬁgg@lg{n%nvy‘,ﬁég%gﬂlg? Heg%e pr%(t:{gegl ng

cl ai ns, whepgihis taﬁémtﬁ'f‘?@dcbl? a ﬁm@ma@t papprigine Hie apteyeaeemt pidsne pegble gddjtional
conposi tion &ngéﬂtsmoexmﬁe ag tih¥&haBQAeai ceﬁagosﬁmi @u&@fpéng adghbdsh@abod
conponent, for exanple pharmaceut i cal nposi medi canment a

f oodst uff, fFEBlETY Orsltfrﬂiw&en@rgt agarbgeaf %fgéra%eé» .2 é"l%“élr BORReIEER é}sa?ge) or
a topical cosmead, gymsﬁy@? ASMAtol o ﬂp@dnﬁ,omﬁ)ﬁe or skin (e.g. dermatol ogical)
conposition. 15. A netho accordl ng to claim 14, wherein the one or nore
active agent is present in the conmposition with one or nore solubilising
and/ or suspefndi ng nadichd atcoetiife CRInn a@aﬁlﬁﬁhddheBﬂlﬁ&ieIa&tﬁzie agetnh@p&@etn't wmehagent
in solution or s ion or _dis rlslonl the élﬁ) Lo for exanple
modi um chai KOPRTHPY AP iAe ST RSP e B ReTRE B USRS RE (AL

30  maintain the active agent in solution or suspension or dispersion in the composition, for

example medium chain triglycerides (MCTs) or medium chain fatty acids (MCFAs).



35 16. A nethod according to any one of the preceding clains, wherein the
adm ni stration takes place by a route selected fromoral, nasogastric,
rectal, twanstarosb, parenteral (e.g. subcutaneous, i ntPamGB20112051376

i ntravenous, intranedullary and intradermal injections or infusions),

i ntranasal, transnucosal, inplantation, vaginal, topical, buccal and
sublingual. 5 17. A nethod according to any one of the preceding clains,
wherein the subject is a human. 18. A gfthod according to any one of the
precedi ng clains, wherein the adm nistration 10t akes place by nouth and the
subject is a human. 19. An agent selected from AlB-cis furostane,
furostene, $pirodtmskodATePding Foaee of thersreading slabguhirsia thedmiusiagon

et her, ket opResapebedbyysosyd adi@ebdf RIS ral, hRERAtic, lrmdl uleun@@nﬁalaﬁaiér@éraﬁergl ng
opened derivatives thereof, for use in a neth of trea or_preventing

L- DOPA, dopé‘%hc‘ﬂf%“eilﬁag‘B‘ﬁ‘i‘@isc%dllﬁ?aVﬂ’Bb%rﬁ“ﬁ@nf‘élﬂ B dVsodefs in a
subj ect by ahFiodb)Si@inail thniub&als nigjletion Ragiaf, QﬂpﬁdaMBuoaMhmiubﬁﬁguﬂne or nore
such agept. 20. An agent according to claim19, for use in a nmethod as
defined in any one of clains 2 to 18. 20 21. A conposition conprising one
or nore active agemtthgeheatilad th moymodd B tie prdcudins tlams, whertio she ndjecspia ost ane
and spirostene steroi dal sapogenins, and ester, ether, ketone and

gl ycosyl at e “FOr ms t her eof including E and/ or F ring opened derivatives
thereof, for use in a met hod of treating or preventing L-DOPA, dopam ne
agoni st and/gr d e e S hdo: |.ec
adnlnlsterlﬁg togt e(guc?g@ﬁgﬁ)&g%?%@?ﬁ%ing&%%&%ﬁk ghgmgpﬁﬁg%gﬁ%ﬁgﬁlagent
in the $@i dtaemiss by mewth andabe sujegtdriposiani on according to claim 21, for use
in a method as defined in any one of clainms 2 to 18. 30 36 including E
and/or F ring opened derivatives thereof, in the manufacture of a

medi canent 19 t ABagInhglesed Brm Rt Agotanpdimastcrsomiraiie aadrpEe sewidsk
dopanmi ne enbapesinsMduaadetti:SQRIHE b %1%0@@%0% therftdinAuMSEE AP THIRNY t O

claim23, wherein the medi canent js use in a nethod as_defined .in any
one of cl ai Arened degivatiyes thereof, for use in a method of treating or preventmg L-DOPA, dopamine
15  agonist and/or dopamine enhancer induced disorders in a subject by administering to the

subject an effective amount of one or more such agent.

20. An agent according to claim 19, for use in a method as defined in any one of claims 2
to 18.

20
21. A composition comprising one or more active agent selected from A/B-cis furostane,

furostene, spirostane and spirostene steroidal sapogenins, and ester, ether, ketone and
glycosylated forms thereof, including E and/or F ring opened derivatives thereof, for use in a
method of treating or preventing L-DOPA, dopamine agonist and/or dopamine enhancer
25  induced disorders in a subject by administering to the subject an effective amount of one or

more such agent in the said composition.

22. A composition according to claim 21, for use in a method as defined in any one of
claims 2 to 18.

30
23, Use of one or more agent selected from A/B-cis furostane, furostene, spirostane and

spirostene steroidal sapogenins, and ester, ether, ketone and glycosylated forms thereof,



25 A conposition conprising one or nore active agent selected fromA/B-cis
furostane, furostene, spirostane and spirostene steroidal sapogenins, and
ester, etwenpidavone and 10gl ycosyl ated forns thereof, iPotlaRvngsB7and/ or F
ring opened derivatives thereof and L-DOPA, a dopam ne agoni st and/or a
dopam ne enhancer. 26. A conposition according to claim25 conprising

L- DOPA and an active agent selected from sarsasapogenin and sm | ageni n,
their correspondi ng ester, ether, ketong and saponi n 15(gl ycosyl at ed)
derivatives, and E and/or F ring opened Qerivatives thereof. 27. A method
of treating Parkinson's disease using a conbination of L-DOPA a dopam ne
agoni st andinslidiag HpdeT hene AarE dsvags brasolom e Manuficts ef syeticamse) fect ed

from A B- ci gediidl 0SiraRfing TUDOBA EdBamifPIJoRSLANEr APEMBPEIhATLENGICSE BERIHA
sapogeni ns, and ester, ether, ketone and 20gl ycosyl ated forns thereof,

i ncl udi ng EHYPIET F ring opened derivatives thereof. 28. The net hod of
claim 27 wherein the conbination is supplied sinultaneously. 29. The

met hod o% cg in1§7 mhergintthe % t”ye.a&ent.is sgp | ied pria% tqﬁghe
L- DOPA, 25d ‘Sam dSSHOHITEE PG WHIpRRTRUCERRLR Lupse ngnethipfas drliptthd o
clainms 27- 26 asheneifrlatnisxbient is carried out using L-DOPA and sm | agenin
or sarsaspogeni n.
25 A composition comprising one or more active agent selected from A/B-cis furostane,
furostene, spirostane and spirostene steroidal sapogenins, and ester, cther, ketone and
10 glycosylated forms thereof, including E and/or F ring opened derivatives thereof and L-DOPA,

a dopamine agonist and/or a dopamine enhancer.

26. A composition according to claim 25 comprising L-DOPA and an active agent selected
from sarsasapogenin and smilagenin, their corresponding ester, ether, ketone and saponin

15  (glycosylated) derivatives, and E and/or F ring opened derivatives thereof.

27. A method of treating Parkinson’s disease using a combination of L-DOPA, a dopamine
agonist and/or a dopamine enhancer and one or more active agent selected from A/B-cis
furostane, furostene, spirostane and spirostene steroidal sapogenins, and ester, cther, ketone and

20  glycosylated forms thereof, including E and/or F ring opened derivatives thereof.
28. The method of claim 27 wherein the combination is supplied simultancously.

29. The method of claim 27 wherein the active agent is supplied prior to the L-DOPA,

25  dopamine agonist and/or a dopamine enhancer.

30. The method of claims 27-29 wherein treatment is carried out using L-DOPA and

smilagenin or sarsaspogenin.



