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WD 2005/ 014033 PCT/ EP2003/ 050348 USE OF HUMAN GROWTH
HORMONE | N MULTI PLE SYSTEM ATROPHY FI ELD OF | NVENTI ON
wab@spre3ent i nvention is in the field of neurpCDEP03/050348

di seases. Mire specifically, 5 it relates to the use

?nfe H@E@F Bm%h GROWTA HGRMC%E TRMOEPUESYSTEM ATROPHY

Par ki nsoni sm Pl us Syndrones, and in particul ar

Mul tiple System Atrophy ND OF THE

| N\VENTI ON 10 Huran gr o . al so known as
SONMEHd BfdisBnd lhb’é%tléﬁ is |ﬁQﬁ@§‘|@Hé¥Mé‘urolb§|cad|§éé§é' Wlore specifically,
hor none produced and secreted by the somatotropic

it related t© th@fuaeh@‘ mnmem igoowibhi harimameyfor thlmmangfamm dfar medicament

rol e SO r owt h dhood and
for e celarmetetliy Bh B oA SHhaP s SRS, gnd i partioular
Mulﬁmé@%’ténﬁ’mt@bhyrqmpgl ns, carbohydrates and lipids. 15
Human growt h hornmone is a single polypeptide chain of

191 an1no acids (Bewly et al, 1972) havi ng two

di sul fi de bonds, ¢

formng a Iarge OC 2

bethﬁanOgsom&Z h@lﬂmo@sm@m famrdnmvm mc&mé@@;ﬂn (INN) or

near the C-term nus. The DNA sequence that confirned
som@tRireRi.d SRIPEFIN SeFTeRe Srajkreraptt seaicied ihei samaptrapic cells

of tf{elggﬁ%}lor Eﬂwigrggﬁyngﬂ Qr%v\ﬁh W6 é‘r{%)@h? %%y %Qlepiﬂ"%%atﬁcpgrowth

IS rea
in cmmooarmdahm@tabeu@n rrgéubnthdbdaﬂueoglls its leffetron e pEtdovlism of
a range of 6.5 to 8. In solution, hCGH exists

pmtﬁ'ﬂéd%ﬁ‘ﬁbﬁﬁﬁ@’la;tyesﬁn%“W\gﬁorrer with a small fraction as
di 'F‘ﬁﬁrﬁaﬁ‘ v«@h%ﬁﬁoﬁ@iﬁ#bgfﬁ %@9&:&&%@% H'B‘Fﬁ ‘IaHﬂﬁ(Zécnds (Bewly

certain Itions uce or m
et ahrMda}) bawhg dwoedisylfide bomadss oa]ecbelergemCysl—&ganér@/s 1_7635 forming a

eroR A 1) 17 GRS A HIR et pRLIGER, s HRssigh B35 189, forming a

smaﬁbé‘@‘ﬂeb? RS @-E&Frﬁnusdelg'feaém 9BqURrREURES cBAf rﬁ%rd' {hBé Sfino acid
bi osynthetic hGH and engi neered derivatives of hGH

seqm‘@suwe@] rﬁgorteyehyétmmla’eehgbéﬂ 970n P aikimch pGH isf a avhite amorphous

atur.al | rring, deri
powfg RGBT o TiBlssliRe fooMer g adBorn in saue ous
buﬁé%'é@FHﬂﬁ%ﬁ@th@fGBh@S%?ne | ocus are described in Chen

et a ?1989 30 Met hionyl hGH was the first form of

hGin tselusienphelliexstst pregoginanty eata manomepnaith a small fraction as

dim%rgﬁl?ﬁja qer m-glé'cﬁlggW@@rﬂ'}fflgbﬁleﬁtmeryceﬁaﬂeédn\éﬁ é)tn\éepéh can be

ng one a I oni ne resi

indubkd & forrn UergéCaaddets of tinadrs, tilithéy an dhigher oligomers.
nat ural | y-occurring variant of hGH called 20- K- hGH has
Sslerivafivies o arg KNewa ipeibiding A1afurally esyrring dedvatives,

Variéfﬁﬁsﬁ*? PRI afoefin oY S Dy odhntieto nGH and

engiaeeredr derivéitiess fof onGEl proct&zedi doyGIgeﬂéiﬁ: neethsdss Onenexébhple of a

2005/ 014033 PCT/ E an alternative
natuaﬁwoea:wanaﬂeﬂ}ﬁ%ﬂvséf%&z{a Vo en ol o (TERasYs fagnd in the

plac@rl\ta. H8EPmentBeS of the gene locus are described in Chen et al (1989).
Methionyl hGH was the first form of hGH to be produced through recombinant
DNA technology. This compound is actually a derivative of hGH having one additional
methionine residue at its N-terminus (Goeddel et al, 1979).
A naturally-occurring variant of hGH called 20-K-hGH has been reported to occur
in the pituitary as well as in the bloodstream (Lewis et al, 1978; Lewis et al, 1980). This

compound, which lacks the 15 amino acid residues from Glu-32 to GIn-46, arises from
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conmpound shares many, but not all of the biol ogical

properties of hGH 20-K-hGH is made in the pituitary
warassemset ed into the blood. It makes up aboubPCT/BP2008/050348

growm h hornone output of adults, and about 20% of

o ' Neyeidy t a
A e R o e ool (B il (RRRIS € of i), This
compasndbeiwres epnyt kdk riod all @f thedvjolabicalpropertjes af kGHt he
as the

Skrissoed ﬁ%ﬁ@'@y&t@éﬁ'tsgpgetw o 18 pipSd, fompkas up abou
5% 8§g¥dﬂ\ﬁh Horh @bﬂl’ﬁﬂ? of 'é@![x d &bl s, oF %rd\ﬁtﬂtﬁbr%ﬁe Sutput of

togenic (prolactin bioactivity as th
chilcien. ribhes thensarke ngroan@cmﬂym a&gD/\Qth hormone and has
ant | uI|n activity, 10.A nunber of .derjvatiyv
beeh egparleld nelsrihiab bt gtstdh DAt i IEOKHE B & the 22 KD
form gmls,eto JoftP hoffRibie Ratdpiens Witk dofdgl BEhAP Qs i@ 92 kD growth
h i nvol ves proteolys The region of hGH around
horreng, omwlsh@so:n_estmﬂs ’E%&ﬂ@@ﬁ@ﬁ?fw dprodasin ke bienctivity as the 22 kD

norfife, SRS 22 T 20X RS ek BRI pelicccr  Dea

( ThorMuather sofUssrivagives DB MGH Thrise Ifr©g1 Proteslytid rd@fidzaibas of the
| oop of hGH, and cl eava%;aﬁo f a 15 Etl de bond there
molecaigy| the pPrAMaRePabWaY Jor met@wsahaf GH fyplvas droteolysis. The

h [ [ .
oo BT REAP AR 801 by alecfifg g Afoves, and
sevdral d!mmatlwea;casfm&%abnnglm@soal daéttomzlmi yhig Bgighhae bBéen described
deri vatives of hu glr owt h hor none have

1974) . Man
<Th%|@e'HS¢éﬁ$m9§t18é7>arTw5f r%gl%n Isy'nttﬁ\ed%@ﬁ PRR dighprand cleavage of a
(MY
pen R UTRE T or ASTLTRSGLAEREN o SRR 9 bl trovar
the qhsullﬁdes boimd atiGhebs artmbCymﬂéﬁuMeny bétheseettvoadh,aml@?ﬂis are reported

Gaff et al,. 1982). On [ ' | ed.
o 8 rShor gl a6 o el 19k ey mer
grovith ehd‘r%hé%é\/%dbeéﬁ geﬂ@}étéd Se‘:1rl‘i¥f0|eﬂl hHﬁJgHgthbr YRS IoR enzymes. The
(Becker et al, und to have

enzysnes trgpmlangrswéhsm e@s vallyasi pﬁtermmaver fogant hexk toMmadify hGH at

ey G IR Sk ub vk BE, 5P G ETR,168 one suen
deriefilCdfe® lﬁNo-%ﬁalﬁaerri@bBNdjbl@teﬁn r(@ltﬁml wasroraieel tARRIgh$Re dontrolled
Aspar Fsgl ne and g ut am ne residues In frot eins are

proteqlysie i i MPld g daipstia(Besker rebadlt i1988)- uddehP was found to have
blolo%?c%L 278591? X &?@d&%ﬂr&?%@# tﬁéﬁe{ af quh%&%feﬁeﬁeleéﬂﬁwﬁh that the

ype o1 reactl on r esul

growglepyenstirgn activihsof hGH2 ez Esgely tretaimsd dananmﬁoaﬂ 90 thé &ffacts on
ext ent, converS| on of A n-137 to glutamc acid

|
Carbpﬁgi(gtie rggtagplism vt abehish@t dat ed hGH has 30 been shown
o AL SRR ke 26U it

reactmys ha&@ q{ﬂp]mr:dt@gondltlorfss Ii]ﬁnhuftarg/a'f@d hal‘: Ueereﬁfhcb\mg to undergo this
t|c cl eavage q Bi nthetic hGH |
typem%es r@é@'ﬁla@@ @rSI%P?é'ﬁrh 1540 Agkartic sRi andocﬂgo to a lesser
I t
exte?gségb\géig)ep o‘?ﬁﬂgq% ﬂ?ﬁlg%lréfaggir b@&eéf% ﬂ%ﬁZ%%%:ﬂSted hGH has
beerb shoWedeae|amlnalmred\susdﬂmblllw ol protassis (MBbdke eneymalsubtilisin,

SUOGERHIRG ) eARIIAtoN e Uy BOBIaTEn S BeAEERS G0 8 a8 moteolyti
cleaMRI A HAA. 'EIS icl AGH G q{rf'(‘ﬁ/ne’@c;rcfeg?é@é:%'eplc%ﬂtaﬁ\ storage

oXl dation, prirmarily to the sulfoxide.
conqmtctnm, tresqmrtgem dealmwhﬁoblaisgfrchffmfemtcahmﬂagnde(uﬂgo 149). This is the
pnmary SI?e og %leamlds’a’uzcja1

1988). Deamidation at GIn-137 has not been reported in biosynthetic hGH.

Fm B/E t deamldatlon at Asn-152 is also seen (Becker et al,
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and Met-125 (Becker et al, 1988). Oxidation at Met-170

has al so been reported in pituitary but not
wor@syniobet i c hGH. Bot h desam de hGH and Met - 1BCT/EP2003/050348
sul f@xlde hGH hsve .5 been Found to @%hi bi t '{ﬂ? I L
bi ol YEHEQRING (e5idigs, I BEIRIDS 3UE SHSCERGAR o (iqation; ggmarily to the
suffide B?cﬁth?ﬁbltél«}%rib@& Bn@bRskyRedtic HGH ahdér’gb%%gxgaélﬁms at Met-14

actions o enzymes or by génetic nethods.
angeldet-422 dBegkarhet alori9B88). | @xidaliar aehdMeif11d hpsialgo beers reported in

oyl Rt S e T o BBl hBHHR e Fllrice o neve
beBh G6LURER nibradi bivioaital &ivae (Bedket 8f alt PogBypression in

a suitable 10 host. The first 13 residues have been .
r emolieiacatedyfornsl of hfelri havei beemavodigedi sithercthraugh the actions of

enfyreS St B0 asEAEMengEs- POk, SeaciisBlpy thRhisnlh Rl of topsin
hag tiesviifst Bightreesid vessat dtié Bi-tefrhinyis @ haiH e dvedMOfdr Wiuhasted versions

| ands of cadavers, these preparations were not )
of %@H\azesgme@t pregvesd Ry &wu@,e GRNe BN teoernsession in a suitable
r : . . . .
noBRFRI A% 13 AR BEoR e P VR Sl having astncie
bidlogite) poeperiied (Gavierrey aht1986pintveitich thel pugidptiée chain is not cleaved.
conponents. Reconbi nant DNA technal ogy permtted .
pr od¥ QUSE hemagoramth hermanesiah PyoiBalviritaingd Forupiary glands of
i f 1 i . . .
ooy 4 RBEElpah Thrs R R bRl TSR A g ariocios
appeavedrio ding senfm ob patarts feaieg witroprsipasationa of dw ordet oh868% purity,

the PRIk nbeBS palSs, tob actis efMadhesto, Eagambinant DNA
tecma@%g ddrtaftted4Ho8QetibRTLF (a'ﬁsdm!iﬁﬁteats@hlcyj_'éfgr?ﬂ)l in a number of different

Reconbi nant hunman growth hornone, rhGH, is produced
systemen b'urification refth@ndionsthe celtirsRrBIMNG faciitaedby the presence of

or 188 i S oL SRR GBS, A58, FRApSPBRERATh ot an e
pufitddZ BN labbratorly ezerRbb aNdind)e IFRfiEHtRM e OhM R&/ersed -phase HPLC
i ndi cated for deficiency in children, for 25 Turner

colyiutising 9 35(1989). as wel | as chronic renal failure in
chi | QL e EYTRARdY ¢ UREHn e, CRRERL €N pblSeed by Serono
, I I

( Sout an Franci sco, ers slirghtly

Intstnatichalr 8.Af raSERDSTIMN®, setce peedutEhashBaémgiveh accelerated FDA
addi ti onal nethionine residue at the N-termnus.

appisyahtiPhdrratingHweigheloss apny wasliea dd A4DGi aptients. SAIZEN® s

| 11 onal Dients.. e g . . .

e SRAPA BRI Plen B hRLEN, ety m cnmaren, o

TufrErRaMdesmeiih Waty, a8 REll BS cHiomie a¥hdieilur! ihaMilager. FPROTROPIN®,
patient to reconstitute the product to the desired

prasihired By reanesiechpncotSauih ganiFnaraisce: Cév, dffers isighittyde structure from

P SBBAR RH, P 36 B EREK s Dbl 1 v, Nominus

Retompimet HGHNig génarally eadketdtlf feraals esoria@MidgbRER plus additional
observed in the pharmacokinetics or biological _ o
exgleients; €ikesalysing apg ibamulet imatyerhilizedfaench campaniopdiluent vial is

ProyERETADARG B TSP Y oot v highbeY $ a8l copoentation
prigd to A8@Ristraiéh 21 Ab¢ Q46 3R EUMHIERRONGHOEAB4B0 e Pirkdled in other
devel opnent, endogenous growth hornone pronotes

welkkhawp (anaeys, such as prefilled syringes, etc.
In general, no significant differences have been observed in the

pharmacokinetics or biological activities of recombinant natural sequence hGH,
recombinant N-methionyl-hGH, or pituitary-derived material in humans (Moore et al,
1988; Jorgensson et al, 1988).
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events and functions and acts directly or indirectly
on virtually every tissue in the body. Therefore

WO e@aod@s: growt h hornone receptors in the mat BEEEP2003/050348
central nervous 5 system (GNS) may provi de novel

PRARG denBIoth 27 Bh0oeridts oS Brphe MOmghE B¢ Rlsrus ey

evenhsajand fahetiensabnd giow\ﬁdi‘rebldss obégdireztig wrplirttiagy evaht RSslE in the
he actions of GH were |ong thought to be nediated

bodyeﬁhﬁfeépse Rﬁdam@ﬁ@t gomdh élorraﬁnéfre%artsl i thasature centeal nervous
SYStﬂgEC@J@ST Qﬁéypr 6V|(:lleGﬁ0\Hl tHe??péLﬁlchWafégfé%L FMerddrd! $H has

Pect effects g in concert
metalotity addiohe cthlak yargermmpcartaemi lh%-ahy( spekips dbﬁ@laﬁdmm)ajor statural

arouf g5 pdeR GscomPl By 1ETLERIhh GeHoMEo Srhitera (pnd fhougnt to be
medigyeH Qﬁtﬁb@ﬁﬂ altRe faRePition 6faﬂ%ba?|?‘?ﬁ%mpshl?é gfbwtﬂ fagtor=1 (IGF-1), it

w despre ect opi ¢ product| fere areas
is nomhdear that Qﬂcﬁiam;’@erdlmct affects |l0ﬁ9|)y tissuesj dictingin concert with

localy s TBFS T 66d Brofiy ey GlacqrPhAE Taueis) Roageion fo IGF -

1 froMah&RReultieat nent in the CNS, there are also changes
in CSF | evel s of GH, GH dependent factors and
neAHergthgrﬁwthMmonemssnmv symifhesizar trhtiie pltultary there is also

o A B RR D5ATE 0Refl o4 6k b Bapagasen o

2000§Jel|nn@dd1b§r$ft‘h%¢e 8 bhngbuiioant Bcc@?@érﬁt@@f bf@th "Wtndn receptors,
hornone deficient adults. 20 Early experi nental

IGF- ??Héulﬁﬁd sersmiers: Raringigrowt berseene teaisnenstin ¢he ENg, there are
also EHSn%@% FF‘?évéIQ%tf%'lgle I—?td%gbﬁaerw %@Eod éd% ﬁ?lé@?raﬁsmltters

ed t e presence b
This CN&y budmbtﬁasﬂwaivemumﬁ-ehdmcmwndmhanlami pdrenChpdivéy in the

i dentifie hal am ¢ regi ons and choroid pl exus
IMmproyERIY i P yw&éha%ﬁ/@h@Soqsyphvlealcabweih&@lngo@éﬁe%@%9%@9 growth

hormt()ﬁgrtr‘g%)émiéét fE\E’gri wﬁ?@ékmoﬁé Hgﬂcﬁéﬁ’t' 24yedl effect of GHin

rtion of 1ts own rel ease, as part

of Early aupefiraedtzddindiigscshidwed #rate®bainoreak@8Ghe plasticity of the
ficienc have a

s W th Grow h rnmpne (GHD -
orainy P35 B a6 e FLs1oS W £ BB Redsths dgRaBleatibe Plesance of specific
bindiSg @H8s lﬁ W lﬂﬁtthéé‘é %vé‘é%f'l&ﬁ%b%ﬂ@éﬁ@é 'a?;ud ﬂrﬁﬁ?pally id entified in

sically nobile and nore socia I SO
hypo@mi;)mmn@gmseandtchor@dOnﬂyxus:aﬁhhleghmw gucht We:iprsjlsieputlon has

veer| S5y BNV B S TR TRERLY oBBE] 91 TS e o i

inhibitioh & e d%n ledyuseN ek Baresthr] AakieidbiaBk 'i:iréltnt mnr{e%burrpﬁ 980).
concentration, nmenory difficulties and irritability.

Duf atigptesrwith éénonﬁfmHowq;@eélﬁwWo@Bmawéwampaolmguer davel of

e.C aobseryved i ndi ate a .
perceﬁ%&ﬂ?g@%m éﬁﬁ n'gg sd}ﬁﬁ‘?aﬁ]qsgv@?téerg? %rﬁe 5, ENergetic. less
physiaaity meie ‘,énarrﬁor@bé‘cﬁfad@dsélate@ (U@ﬁéﬁﬁé’sd@@é’ctdlaQOQO) Ffpthetinore,

deficiency, and nore particularly GH treatnent, are

they glegpcleas atelven have & suenoroval epemgas peﬁOtm@naﬁaJ Gemplaints in

s A RS EABBISI L hBanh e L BRUDEREL LS Eitve, e

of comc&;mmnonsm(em?rdifﬁamn@é and irritabAdyg) bUt a physi ol ogi cal
ro[')t?rlr{g GH treatment, energy and mood have improved, as well a s memory.
The changes observed indicate a normalization, since. similar levels of energy,
mood and memory are observed in a healthy popuiation.
GH deficiency, and more particularly GH treatment, are associated with a

variety of changes in the major central neurotransmitters, their biosynthetic
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endogenous GH acting directly on these systens, has
not yet been established. Although |argely
we@slonied, GH has a nunber of neurotroph i s BCI/EPI083/050348

(stinmulating neuronal and ylial proliferation,

: easi Cnat i : 05 . ' .
enzy RES SO I TURAOR, [erSth EX RIS SPRr (RA G PrEpERbicet role for
endbganousd Bkt lacting rdireCHy i cas thelSei &yptems, b883)at yat leeen established.

one- nont h doupl e- [l N | acebo, coniroll ed study. it S :

Atingiigh FRi el SRR eh GlihneR & bt Bhosustioph iceitions (Sulating

neufiial @nBNgliaRPrbliferARHS fioréadiRg mydinatibR! And MeérBaSRg! Brain si

SNt hn%l ng I add tion, ?he}t, mean i_ncreallse |anI gsro size),
wheregs -QH cdefinienayais @ssogiated Witibdeficiodn hram derelopment (Elias

E .kdo aqi {és nmet abolite honovanillic acid (HVA)

Mkey el'? ?iti on (Harvey et al., 1993) decreased and the
CSHRnfzBosasesitAi dbublaTmed Eea@tebwdoynrou@@ isRAREH hderdrBtiolSly been
treatnment. The fall_in the CSF HVA concentration . _

showndheta@bktreatment gHGH teficignt adulisoprifiesea meaanoiesr-faldhincrease in

. [ Js ip | i [ ' ,
H 5 S50 Y S, P Bl 3 €4 R Mabongenrations was
abod996%, theé G8EndopadnkiekymetaiolithhemolanilruseideMinRy toscent ration

changes may be involved in the inprovement in .
(Haryeyc bl dgi d8P3edacrearacharduthagCaR th-eadaemin dmrapnoreactivity
. r . .
e85l GPHEL AR D RRTh R I PR Ricates e
GH sffacisdive slopbatine durgbeeapinothedC N8assdch ishindimeawigh previous animal

di stinct fro 20 cl assi Egl Par ki nson' s Di seas

stucfes PSS RY EBrmen) aifdrean sialudo9Bhdt esnsyikaly that these

1 _ . 0 ) '
neu Nu?ﬁé’t')‘tﬁt i Eﬂe Sﬁf@%@iﬁ%% SEW@H@% infpRoPemé&RSR)psychological well
beingatkingsGH' tseaiment bkl deficiemragultscl er osi s- denenti a of

Guam Ceneralized Lewy body di sease, Corti cobasal

gangl i oni ¢ degeneration (CGD), Al zheiner's/Parkinson's

OV EFArRiPsENIBMN-PITR, YHBEIMEE ORIsH HaBBas Parkih SbrtlaNFNii@nds simply

Hal | ervorden -Spatz di sease 25 Gerstmann-Strausl er

Parkigsai-Bius. spadropresgr sk ve g8, of hdiseasas, whichyafs alisfinct from

Ly . t 7 ears, of age il e .
ctes RO SR Bl Blsg Bt SRS 3FoE A € roloving
dise@béd: ePiogrévaie Sbﬁﬁhq%ldqudéy $P8P§, MaRipld Sybtem Atrophy (MSA,)

description of the disease. The two nost specific
Parldnsait orEYSHORRICC Ipterat falerppisafiemrpaiimadi Suam keserlged Lewy

voof (ghle, CUNBNIELSPIRERE BRI, |ShI APRe b srarinson
overdad syhdron e Huntlgtoms tohdedsiet yigid variarsty Hallbalorderg-Spatz disease
GerlgtH%?rtant exclusjon criteria such as a good and

NA-AKAULEr BEAEt evodopa therapy, alien hand
sy d h B OF rdel ' I
o1 B OB Son 1 oS I oo BRI 5 o
70 yestsabf aghedhilenohset mafotee 60 ds are p Diféerehly sdistof afingtal atiteria have

beerlp,g%rcl)gage}g ;g}%@??‘%&?}%eﬁ}ibﬁ@g gm‘f%g;&;gg I ;Fggftov%l oSt specific
BRSNS NP IREHAEEHS BT GO0 sno
palsyi nchydisg plee iimabildyltbirnaveishe geeeitagaedhueattalcigat efmulus, and the
postBFeﬁtir?s%gljlityaJw F?Se’arlyt? Irféa1 lilirqs.t lﬁqrgo%%tréﬁglldls{o% criteria such as a good and
sustained effect by levodopa therapy, alien hand syndrome, hallucinosis, cortical
dementia, cerebellar symptoms and early dysautonomic symptoms, were further
established in the criteria proposed by Litvan et al. in 1996. The characteristic

microscopic pathology has been reported as neurofibrillary tangles, neuropil threads
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The pat hogenesis of PSP may be related to the abnornal
nmet abol i sm of cytoskel etal conponen is
W@ p@anofodd aments) with an accunul ati on of tau PCDEPRI0N3/050348
5 in neurons and glial celle. PSP is considered to be
anda@néRehadicssdir Ochéebbob%t pé‘ll&% edfo! fEMciG2HRPa Feé}lﬁscé‘illculus
genetic variation related to t'he tau gene. Ear
periaguedyicialiosewn protestyldrass; krainstern amdrmgdlalia y of the

axi e that c n_be, absent ,i,n .

o T, PigeNahs a0 LS o bRg efited B el Spqumpl metabolism of
cyto@kél@fa@%éhl‘p@néﬁOtsam@ﬁbﬁlahﬂen@é? v\htﬁsénV%tlﬂJﬁhl%tlean 'tEu protein

Par ki nson' D sease and MSA. 'Men are nore affected

in ngyrens cany sgélék@eﬂﬁnd RSk ds tooneigieeech tadhe @ @p@mld;sorder but a

ner 7B 2Bt s 0k D RSt By s

are bitateray baé@ykmﬁsnail\ﬁmaengldltyeoﬁﬂhbréﬁéﬂt Eé Glhat c.%rpé\t/eﬂﬂbe absent in
becones nore evi dent e novenents econe sl ower,

the extrepitigsy The wobrss, of theec%se@ﬁet iscalwpys progrepsive @nd appsars to be

f t

oss {4 ELRALK i AR LORIEE LOOVEIE 4R rh afcte by tne

disease @ndrtend yo ;bnewelesv\/erwpm‘gnoslsl whefdasdeheies bab q:fatleﬁts with an
the dise 3 supranucl ear opht hal noparesis with

ear"sapaﬁsfspfi IS8 @2l Ve 2 SOTRAWG e PERGEORIE: Idter some years

I P b

of dl%e sa%g dﬂl[}}:ét Icgﬁl‘égp ﬂﬁgP%ro%e-ﬁhgﬁegeﬁes W@v@%’rﬁmﬁﬁ e%é\bements
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dysfﬁﬁ&b@?é%&%fﬁé@ﬁltﬁ%ﬁ&{!%lﬁty%%ggsopnogy@Aﬁﬁgﬁy a[nlc?d le of the

Courpecdvfwtme wiigdaseegad dnay b&ralﬂd@aﬂnam gicktaae Mwtipentraumas with
gradual |y with time. The patholo i's

fracfar%%f?{%geu%'ﬁ\é@rﬂ B Fara) Ieliai sl Guade fghmepyeoceur.
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produce a simlar picture. After sone years,

cate@origsactvamtemscindigating affemiion qihbeome aoriex, 52)sbasal ganglla or 3)
invol%ﬁﬁeh? 8+ other structures. Dystonia is frequently seen. When unilateral action
tremor is present, the picture may be confused with that of an essential tremor. With

time, tremor becomes myoclonic. Apraxia can sometimes be an early presentation,



10

15

20

25

30

35

sensory loss is a late feature, which is useful in

di stingui shing the syndrone from Parkinson's disease.
wW@ewsn149y93mpt ons such as supranucl ear gaze pal SRCT/EP2003/050348
givify SIdfd the @ia@yies8aslLea Wa@!ﬂr%&noﬁ%ﬁy PRB\ea IsithRar picture.

mani f estations of the di sease. The asymetry of
Aftesysaraenyears, theebaeacteristicsi'gieantimiid pheeomesen ds seen. Cortical

sen onf %qg @/\g‘?% g%ﬂgqr gzg}ig@” %bﬁg l lhscgétrh%l‘fghi@ge gl?érgkﬁdromé from

Parl%ﬁ@@ﬂifé ditHse . TIPSy APl Siicidagen @iud’@rdﬁi% algy, dysarthria,
the elderly after gA’){ Eel nmer's dlséu?ge 10 (AD aiey dy

dyspirgiaemyramisat | wmtamsmereeﬂ%ﬁt mnlf@ﬁtaél@nwe@h)thﬁeg@ease The
asy%'n*?equ?en%)}nﬁptgh{ |{u%wel/€r g&sfs"[‘éﬁ éﬁd Dmslggif confgsmg the

r res t'renor ear I Sseas

synhr&?m?e hﬁhrPSFPﬁmmetr@fdre gsallel | as psychosis and
denenti a. | ex visual hallucinations at an early

st dgéfuge {-ﬂWYdP%@éSCBS%ﬁS@ ;(QFBDauh%|§meweﬂda@ﬁethest3ﬁ§ond most
con%o%@se'd? é‘gﬁjérféhre fo rrl%rn‘ﬂgrlﬂslﬁbvéldéﬂg@ﬂte'r‘flﬂzhelmgrs disease

decl i ne, ovmn criterira are re
(AD}. dflowexléf meaghmsalsdlﬁéremlabarblbet\mamrmxé chaerdbos isadifficult. In the
d| a nosi s. ctua cognition w
cas% &aU mpatrm% T'Qfd &#mﬁremr %@i%t”n&s?as% have been
repcﬁ?ﬁ”ése%ﬂ ast gé’&éﬁgéisyaﬁ\@'de‘rﬁéﬁtf?cboﬁﬁb%#a\hsu |.hallucinations at an

uci nati on mot or features Par ki nsoni s
earlgusipget ofvinef dtseasearerpartwldqdy rahdracieristoe oﬁl@igBibsﬂm addmon to

progBRulE opaiiEE raiife: dper & SBRS TRy Sk offe: ruired for 2

d fielonshronabRNIHLIEY | Rkl RIS al PoQLBRY dESHYsId. | S Fluctuati
la%%S i pl epSystem Atrophy (MSA) is gonelurode ngr ative Hetating

coguitionr wéth iprongiincad ue@etrmaatm oattemtlcmr @and ragyitness, Realdscurrent,

oy, RO et IS n el PRIBAE At LR Ereath B on Rarinsonism.

Suppottivet i faatures,i mo@owm@kjogoﬁaﬂheermﬁagnoﬁ@ irodeet repleated falls,
1998). Patients are 25 designated MSA-P if
Syngane trRSIANn IgssaOfir %@W%&Wﬁﬁatf@%@'em ensitivity, systematized

de|&?<{)r?sb§|%& ﬁ%u&ﬁ&o‘ﬁsﬁﬁ 88# 4ﬁ8aélfh‘e§ MSA-Mis a m xed
sub-type ich i nclude patrents wth pyram dal or
cerMb&1plearSyste;11msAtrd|zﬂ519( (VBAyak |y nevestoyenerat itenelidordiérhin which

to seventh d ecaeo ljfe with sl t hi gher
degepgiaiondi brajn fagieas W{S tepajis &PPVgE@J\)%O‘é%mg%F?@”CQ blood
first. Genit i
presgé‘;t;ig %’ AHY XS5 Rd ﬁ%éﬁ%%ﬁa‘é frc@Bnfirs nitourinary

unction is t requent initial conmplaint in
wondAnisid distingiatlieitopatiwledieal ity {Gibgae et ai. nl 99&). Patients are

ces GRAE YA o BRSRANER Reien Progopaie b WSHTC cerebelir

feat0RSEK pré@Minay @ WISAAM GEMPhREY S Uik lintings patlents with
speech and if the hypotension is severe the patient

pyraveiglal ai eerebeltar sigrissi ng from a recunbent position. 35

S bRl IS TR S O o g5 e Wit Fsignty
highe? UHafiericaim Rapldsnspatidis | @meﬂlg hegé géﬁ@lnohﬁé? PREIFBUS Nsystem
WO 2005/ 014033 PCT/ EP2003/ 05034 L- dopa treat nent,

dysfuagtion yirgr Eemitosiingyy adysiuralion, ledheurgoaﬂafmqemmlaak pemplaint in
wong(ﬂi%@}l%nﬁc cﬁera%msa& ino&t fﬁé&uleﬁ lnltlgﬁaé%;r)]l%%@ iR r%eﬁ.e?)%%ostatlc
hypotension is common and may cause dizziness, dimming of vision, head or neck
pain, yawning, temporary confusion, slurred speech and if the hypotension is severe
the patient may faint upon arising from a recumbent position.

MSA differs from classical Parkinson’s disease in some impo rtant aspects:

Early onset (5 to 10 years younger than Parkinson patients), marginal response on
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system the nigrostriatal pathway, in MSA nmultiple
neuronal systens are damaged. The incidence of MSA is
WG 25014083 000, and may account for 10% of pat i BOIL/EP2U03/50348

L- dép{'tﬁeﬁfrﬁé’ﬁﬂ Ya%gtygﬂ]égrés%lrﬁaégfd Q8RMAl IJ iem?e ktfan 7 sars after

nown and nown cure. pot hesi
diagricsis. t WhileyinpParkindom’'svBisease thel et afodarn@ge is primarily in one

r ogr essi ve rati on er ns erg et al.
systR e NS aY, & el SES B afk gamaged.
Thé %%ﬂeﬁc@fof'ms%efs%ﬁ‘sﬂGtﬁUOG’déﬂc?'ﬁ%)ﬁhbc%hrit"foﬁ W% of patients with

cerebrospinal fluid. Miltiple System Atrophy (MBA

cllnp:eﬂhwb@path@ Paykinspneqlike cauie Saminpinl andihe isgim me.wn cure.

oV SBEMEsBadl RERTR SRbOCRS FivEars 2%teg o, Peouparessive

deg@ﬁeﬁﬁtionﬂﬁth@mbﬁs gﬂ@lﬁﬁi@r%@ﬂaw 149 aMSNEQféIﬂQ“h@Qé'b@%n shown to
1989). MSA consi sts of parts: Shy-Drager syndrone,

havetalevated ieyels ij@@é'fﬁé'ﬁ o1 RevirodegrNerhiion poinecssekisspingt fluid.

NSQ)BT%Ie S/ JER AR @ﬁ&e TRAA). i ML 1Y FAT (b differential

dlagi&ww Réikinsoinis Drsekaee (RgikiisonlcRd®add) it mmenmﬂ disorder unit
control of novenent, bal ance, bl ood pressure_and

andseaild cogiser inig i 0% phall Pedisalsi Reseing WHbcRarsmseRism (Quinn

1os ARl d8 S0 T P SpERag8, SRR Beferation
andy 8divsparitoegrebelarmatbploy. Af mentiped abowvaf Muimﬂetﬁg&@@n Atrophy

(MR 19 s PR Bt e FTBsTah S PG aeqaan b Praln regions leads
to .mpém Qedon%P@F'%cﬂ%methf herRBE, 6%6’8' mgﬁmsaﬁé SEYIR LN urinary

the basal ga nglia, pyram dal 'pat
tract &ureion! um  br ai nst em and aut onom ¢ nervous system

VEATHROTBEL Uedidiase 1516 Rale” TRBieaTH sevss apsant M the fourth
decava g Mes switdrebb ehélins@AsensdtAasl iyeBFS ofadd in a study of autopsy -
predom nant Parki nsoni sm synpt ons, 25 the term

conmmem@smé\/\/m@wgst&;a@s&@tﬂghtvmgheaquwher@pmns:wm be

S ol GSRREobRlsB Ao TLRIE CabSer PRt (MU producing

diffdrant bemWamS@ﬁiser&@m% #oeh M asar gadighe, bpramdainpathways,

have been proposed as description of the various
cer%lp@gsbr@ﬁgst@p 2R quterQmEie DRIVRUS FyskeMs dREsAPraaRAclature of the

dlﬁéérfgﬁFh’FJHlf%E a‘?{oﬂgocﬂ?' MBACHad %@ﬁ‘:& Ll -an ﬁé§§?{%ﬁ)ﬁ?§layed the

d agnos I'c 30 cri erla ave DEEN propose
awar888ys of%esylrséasat fFor mt:ﬂnﬂawlt@npr@ﬂohhm Bairktnsrmam basipt oms,

the B RISA- S G0 des T IR SRS 1GREBcFould be used when
cerét‘f‘%l%fsf&?&ﬁdrﬁﬂa%c@m?@gf ] ov{glﬂglgtsm@b tV@Gmﬁ‘Q/ %A 1990s,  this

specifticCity %to Identi
nonanoktdre fvasfdriber tiseussads tVI8AFRIaral MSAaCuatd alsp terms that have

al t hough the sen t emai ned low in spite of .
besfle BERLRAde 8| SERTBHEN S5 e arueoBRbIRSPIOgECH the disease with

ParRIhQShlgﬂﬁaﬁ@ H@Féb%ﬁatsﬁ%@bfdlﬁar@é r‘é%iéé&ﬂ)eﬂﬁ ﬁﬁ‘él‘én't BE4sUSH diBgnostic

bodies, gliosis and nerve cell loss i e putanen,
critarislsavenbéen prcmoaedkﬁ@surm PRE9)i blp SYEIen0AtEY RN of these criteria
PCTf EP2003/ 0 034&'30 er i or ol

hastsg) 1oL, DG BisvhestiseSy of Fre el Tigufists of MSA has
beeMYstinfated retrospectively among neurologists (Litvan et al., 1997). A specificity
of over 90% to identify MSA was already found at the first clinical evaluation,
although the sensitivity remained low in spite of repeated evaluations.

The neuropathological findings comprise specific gliocytoplasmatic inclusion

bodies, gliosis and nerve cell loss in the putamen, substantia nigra, basis pontis,
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nucl eus (Daniel, 1999). Further regions affected by

the di sease are | ocus cerul eus, dorsal vagal nucleus,
w@yooanmiaad tract and anterior horn cells (WennP@LEP2003/050348

1996, Wenning, 1997, Van der Ecken et al., 1960). 5 :
infegion Qliygsc &er%bqllgr doligh osRifAL cards dasEmediglaiaiahcaliymal a nd Onuf's

7 e [
R IpATRE 999 Al roBhod AP P UREA0E A s, coueus.
doraalpeagalnnacleé\st wmmmlad;tﬁaurmd mmtmorahomnmnsfdwelmnngg, 1996,
and may present  as esyncopal epi sodes,

Weﬂﬁtf‘@mﬂ?’ﬁén%@"‘ ger Eekenpt akﬁsﬁfﬁ%tl on (Wnni ng, 1994).

Oh f r r

ai 75 Bpicdifs FELLE GLalts (o RERARDE oL, PO0H. TR] Gurse of
thedlissgsehiartesigenkedus,| whichdughet haileststhecwamousf déﬁ:@natlons of its

(Klein et al. 1997). The prognosi s becones poor when
APFEAIANCS n bl ood pressure with repeated syncope has

deval, QR 0%06 [

pound e TR AR 8 GruHBh! MRty AT AATR, MRS hEY Brésent as
preelymamebap@@dessmmetlmemua/odaaXuqird;@ﬁmtmmﬁ@ienamg 1994) Other

b
lesSPPRgRG s P20 GRIRE RIS BESEw gt TI G ERl Aghetpation and

fatléi9@7¢old’\'a@§|%ﬁ$1ahﬂ§ SHRRDN afsd ¥ai¥althé | dBpidion of MSA (Klein et al.,
aut ogsy confiirmed cases, where a bias for nore

19%gg T 68 spregnogiasteecdnaes ipker yhers fallspior blegdt preseursi w ithorepeated

syBRBEIHC cBhBEHa A, LY D& ebmabany BB BRRdknair bound

witigafiv¥ yaaes dadé & the mbeeent Gisturlednad.l the
Par ki nsoni sm Pl us syndrones, often with a

ood
r esﬂibﬂé’@jll"éuaﬁwpgaé‘ﬁﬁ é%%)ayﬁ@ sutﬁbar@a&gd\d% Qﬁtlents with a disease
dur%@czrb] oF %’g&gvtéﬁugdeggé’rrsaﬁﬁfey ngﬁ W%BSrtQ@‘%V\%‘?m o@d 1@547)\,’ whereas the

inre rvel

mepo puhavaldinse o amultmpsyemﬂfymmms@sed/h@re Rolsibs for more aggressive
nortem proven cases, ds gh sensitivity
cases JfplieNhr ISt FeRorteshlg tbn‘své'lxyto Bfr@db’é?@d r&ﬁh@rﬁ‘é@béwﬂﬂ”'”g 1997,
Wehﬁi%g Jtotal nunber of patients with the disease)
and speg‘l ficity (nunber of true negatively predicted
di aBepeassidryandankieit aneucdnemonly sqmlt bceirht aarlyi ariblate trhthe course

of GIaARRT IRasfRaRomy P GRGromEs i W ancotcdh rsgonee to

antidBpredshAtscal di agnosi s. MR findi ngs are commonl y
reported in patients with MSA, where this technique
I's sonetinmes useful for distinguishing MSA-P from

Par ki nson’ | seas Supr | ear Pal PSP I n
parﬂ%ﬁggr?os([t]ﬁegg%ﬁgpﬁg& Odﬁq ﬁ\? meﬁ}g(gssyhés so) far only been
evalydred i At %lém/d%ﬁts%ﬁélnﬁtu? PopulLibABIes cﬁlﬁllc'arﬂy -debebéRr or post-
MRI sequences has been 35 regarded as hi specific

mortem- wrﬁﬁe@@@ﬁésﬂ\&eth@d& gl bigh %@?%ﬁl\tlﬁyv? Lmbersoﬁ e -positively

prefigfit Shongsdt v 6 dbafbrd i o sl sbio i Ssgse) anc
speCfititFRANMBEY W IGe ndgativelpaireditted Widdhogepdsy the/ gest/number of
I evodoga response fromthose with Parkinson's

patighisewiiBout the| diseasaly poiwRleas thaaeathgé givenan wbigsive msiantification
of dtS é%?)?’oﬁmgna RafY&Y the clinical diagnosis.

MRI findings are commonly reported in patients with MSA, where this
technique is sometimes useful for distingui shing MSA-P from Parkinson’s Disease
and Supranuclear Palsy (PSP). In particular, the combination of hypo - and
hyperintense putaminal signal changes on T2 -weighted MRI sequences has been
regarded as highly specific for the diagnosis, although the sensitivi ty is low (Schrag,

1998; Kraft et al.,, 1999). These findings could be useful in distinguishing some
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but are less specific, as they are also reported in
Par ki nson's Di sease and PSP (Schrag et al., 1998).
WO pdosat®ss ori al abnormalities have al so been reEDEPBA}/050348

sy ELRRToG iR oloSis' Vond sBSBRRE AP SheFR AR Péniinson's

DigdageMstithted ae/pairtbhee chadges hreﬂqeapatmem ané tdtso common in MSA
coexi sting atroph (Schrag et al., 1998). These

bui afe lassnerRRGifig. ah §r%af$oofﬂp>¢”§ér'0epa§<"§9@pﬁ)ﬂ'33€t§ﬁ and PSP
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MSA from 10 Parkinson's Di sease and PSP. The clinj cal
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d 0
(S3Fag gl 1 FEN Thefe TiatEtoRal Gorlds LRl S8y as gupport for the
clintiealt dlagnmelshaaptbmyr ferichéo (beigiresededd ) tloe typicab @pabination of
1991:; Rossi, et al 00),, as, too

cerebi e an A SRS Ts ORDRIOG S H 15 GHEEEY SSHIOUSFE MSA from
pa}mﬁgbméarsg%aqﬂgpeffects A | evodopa test with

Post ur o- Loconot 1 on- Manual recordi ngs can provide

f ur tTher clibica)nespobosé rib deweddp@nis @hi lmpoe’emhfeamreonpahexy set of

o4 LT e R S e oo
sindROGHSS ?éétlﬂ@ \ﬁi’ﬂﬁ' éiﬂo'n‘i@rb&n@%g‘lﬁ@eﬂgb@) émﬁ\)@)@i@péS(Hu%ﬂes et al.,

otential netho or diagnosi's, prognosis and t
19§1IaRQa$I|Qinalof2@9@ata$eﬁ¢pls? dber@ffewe il dlagn0§e9and prediction of

1996). Neuronal degeneration and
|Oﬂ§%%§lﬂqg:%agrg§b %‘lﬁ?i}sl n various conditions with acute or
chr gnilevatripag st owith P dainto-BbcdNes i+ ManBb reardEys) can provide
can be identified by high concentrations of various

furtheai dlagrgrdisi iInfarmadiopt dinks t9sh i$ e Cempiax woplerlpdy mptgr task that
P&tglﬁ%? t hey 25
reofg‘lﬁggi)tgééﬁgé%%ﬁﬂs‘%{blé‘e%gvgn Ia ed\’ggfg;’g[ ed t gyt he

cl i Ma&krdichgreustnal degdraratorf (ahdt Ykosiy draveusecently emerged as
Par k'|cnsonism is%ders., The neurofirlgangnt is a.mj
‘the

potenfigk tethodg) aGIoSH: e GRS 4 ﬁH?W@HPHsOf treatment
(R lek BY. €1992URBE r%hzeq Anq @b?meﬂﬂn&géggﬁééneﬁ and glial
neu o i 'ament have n detecte n the

req@tnrt;emt \mmmmcmwrmaplm aclitetarcirosicldanuegestoating Géntral Nervous

y&5EnhBED ot oy GBS YR coiRsatans G.iauscrain -specific
prdtéiﬂ‘é |H|Ehe'derél5}%s§§’él far oSk eRogsh e ler 10b9pMBRlover, they

degeneration (Rosengren, 1996). Thé GFA protein is a
prqvuqeoda‘wsthatgs|eaaseptl@liyeunr@a<tgdet@s@@ nlmumlydlagn@sw criteria for the
astroc%t es. The CSF concentration of GFA

Varb‘%%t"‘é?%'ﬂ%”is '1§8F1 o3} by different 35 pathol ogical

st atee QeutdfRaent Ns Hi efnjdreeusiuphl SrineROtfi A el where it
been observed as a consequence of acute CNS injury and

majntaingi axont ealiber, inavrenalsize agd ishape etigh Imlgacme@lmfment have

O F AL Np——

Alzhelrratd discatdl] bé Mgl aglinrakersnénd -a8gedrative disorders, and it has
encephal opat hi es GFA protein levels were i ncreased

been suggested that NFL in the CSF can be used as a marker of axonal

degeneration (Rosengren, 1996).

The GFA protein is a major astroglial protein expressed mainly in the fibrillary

- astrocytes. The CSF concentration of GFA protein is influenced by differ ent

pathological states of the brain. High levels of GFA protein have been observed as

a consequence of acute CNS injury and the disintegration of astroglial cells
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(Rosengren et al., 1994, Rosengren et al., 1995). It
has therefore been suggested that GFA protein can be
wais@d/oa®3n CSF nmarker of both CNS tissue di Si NPELERL008050348

e HErg35] SPehBPbel EREFIE T Horfiersam ioe b SHaL oS ementia
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delinmted fromclassical Parkinson's D sease. The
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hd®!4 e?@h@fi&&l ffe '@9 Cﬁ%n@%u O?]?Géj%‘llggagé b%lon(%mg to the a
substance, s £ 0 an es signali

P aitkénsolmismedi gy @mhlrdsmesmnen(dh,G-I’Multlpleesye’nenorAtaophy Therefore the
subst an which sti I at e reI e pot ent | at

IVRBIGR FSIRiEy0 She s , Vihigh Bingstieand iigies signaling of

r | i
t? RHRRE) SRRy é""‘” %e?é?“fﬁ%%@.%g“daeﬂ fiyen stimu lates
redgeszEn ©r ngotentisigen thes qntwd;acoﬂ @mndofeaousssh@dpdoarteegtment and/or

o B B0kt PS8 R L5 B oy e

fop hdeatRent Sh@88 BrVenhBh ANIAkSR SPReRCAYbRY ( M@ which is an
2005/ 014033 PCT/ EP2003/ 050348 12 o endogenous !

as pet mmtmtaidatdlmemleqrm@@mtemfr@m casric iReskinsems Disease.

or e5 dhe MRERETBhSRRIAER LI uiF Pla niefis SrtfradePye FBmprising

th@eéodiﬁ@%bqhéaﬁcé)@?@a aeieinsalWhichihdd & ah@ initiates signaling of the

human growth hormone (hGH) receptor or a substance, which stimulates release or

potentiates the activity of endogenous hGH, for treatment and/or prevention of a
Parkinsonism-Plus Syndrome, in particular MSA.

The use of a vector inducing and/or enhancing endogenous production of a
substance, which binds to and initiaies signaling of the human growth hormone

(hGH) receptor or a substance, which stimulates release or potentiates the activity
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produce a substance, which binds to and initiates
signaling of the human growh 5 hornone (hGH)
WO e@s14083 or a substance, which stinul ates rel PEEEPIING/050348

potentiates the activity ofi2endogenous,. hGH,. fo . .
of ENERURRAYS %Horfobrt@@ﬂénéna@ql/og BEYRNI, Hf s/ I:Dgrlgljrgsonlsm -Plus

| [ i DERSARORT! ON OF
Sy%ﬁ%ﬁ?h&ﬁg‘“ §ﬁglsgérlsé(g@r?p "ﬂrﬁ\%}rtb ig%?;;[ i's bagéd on the
f i ndiheginveatiorVilirttiepl releBys tem ¢ell thathhas(hesn) genatically modified to
dj der bel ' .-t he Parki. ' - Pl
oryera e b Bethorsd LieBe ot e uman oo
hoﬁcﬁer?é Hdﬁz AERINREr dfa SUEEN&H, QWkibh BERTIAEs rdiBas& bPpetentiates the

Invention relates to the use of a substance, which
actbiitydsf endlogadous hiGH, doreiseatmpnd [anddpraireyertianefeah Pgridnganism -Plus
h(?rrmne &)h%;l:)él rj\ggRtor, or a substance, 15 which
Syaeliomf. dp paricyfas or potentiates the activity of
endogenous hGH, for the preparation of a nedi canent

for treatnment and/or [Breventi on of a Parki nsoni sm Pl us
Syndrone. | n aDETAEED QESGRIATIGM OFRTHEHNVIENEON on,

th ' i . i

or o e BRRET Ao B PR T Sl AEpE Ty m Atrophy
(MSRSRS a diddriiémbetondify yisiberarkinsemém -RIMEASyndidatds, negnbe treated by

-anyotrophic |ateral sclerosis-denentia of Guam

adiistigration2f an efiggtivectipouit Kt iymangewih RyBRes
ganghi ond ' el : s/ NS 0N, :
S0k 0k RSl B 90U BITREHRSO0IB s o and
initdabs eigredingnofStiat huthasegrowth dmdmGee sthi@Hnreseptrs bera substance,

syndrome. These di seases,. al i1 h iRiliti
whtﬁﬁghw@t%éﬁ\eaaﬁoordp@ﬁe@#'@tﬁsio@%eyct@sﬁv{) RERPApaRRUBIREH, for the
pr(%gg%ﬁo 8pg. %@%rﬂeh?for@ﬁéé‘tﬁ'eﬁg?gélor‘B‘r&%rﬁi%hsof ' Péfinsonism-Plus

escri n detail int “Background of the
Syndroerd.i on" above. In a particularly preferred

ﬁ/un?ﬂ%:aggr%ﬁ{eté{qs%F?%%P 8 . Smpgepnjgi%ﬁi E&ﬁ%’gfﬁgoéigmﬂus Syndrome is
sel,%l:ﬂeﬁﬁ?d?ﬁ%é‘@r‘o@@ic‘bﬁbisgﬁ%gf Prddrobsted Shraduciear FAIS) (RSRY, Multiple

I's e.g. characterize the fact that unlike patients
systafif airophy (MSA), Rarkiasen'a samyetraphie lderal selargsig-remestia of Guam,

GRSl G B ISty oenerton

AlZHeiMEESP BRSNS Eovdldpe \eyeldne haetipgeon'sledgiseadeedrigid  variant,
above in the "Background of the invention". The

Hallaxuendeny®pata dispasempd Gpetpanveiraysien YAAmRNRGA- P,
MBA- d_ VBA: ¢ MBA-. PG i hed: .
A AL A s s ST e dreronit

there [fien "daich asthen tahdafren "qiher ratiiotoyical aisarded, hewveibeen described

. shoul d be _understood as parti al I% or totally
in detall dnthe Packarunc 9fihe InkardiRDagPRe: anel i orating or

WO 2005/ oL Si: .
10 BB FSTETEPERITIRER, 5 V490,018 S
MutiplevSlysteraAtsopigt MBA islies distinst «ﬂmicuplmrbhélogicapelstity (_Gilm"an et al.,
19851 RVRG O 8 LS PR BRE, OY Hods ot AL S5 e duteT iy sLering from

Pathfson’s Disease, MSA patients generally display only a marginal response to

levodopa (L-dopa) treatment. Tests for asseésing clinical response to levodopa
have been described above in the “Background of the invention”. The invention may
be any type of MSA, including MSA-P, MSA-C and MSA-M, MSA -SND or MSA-
OPCA, as described above in the “Background of the invention”.

The terms ‘“treatment” and “prevention”, as used herein, should be

understood as partially or totally preventing, inhibiting, attenuating, ameliorating or
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invention are given after onset of the disease,
"prevention" relates to admnistration 5 of the
waenishanees before signs of disease is di agnosedr/arP2003/050348
t t P e | f
evefBEb Lo b Sy S8, e By BB as v

as sJyufmmsr distebsésubmmphbéatms‘ aegirepa npihg (RarkinsbaPlbasyndrome.
gonistic activity on the hGH receptor c) a varianpt
Wh%\‘ trgpting” (RArkinsophPigs syRdiogest theosuksigagnse acgerding yto the

mveml&?ﬁ?@ﬁkﬁh éf@r n]sr%t Ggﬂne"‘@l'sggs@a‘ r %?\b?’t fe(fat%%ttb ﬁgﬁﬁfﬂlstratlon

a vari an
of thessubstaried kte}forae $hiiAs sfeqltseawmilaghomcbon wian#ss t indhée patient.

TR el sy 4 1 At SOSSaes < #H ea o
hasa agonh N ?&l@th‘zﬂoﬁﬁor‘?@ the hGH receptor; or 15 e)

[t or tuncCtion eri'vative of (a), (b), (c) or
( d)b) whi ch frbgmeagmﬁﬂ(a)swhmhdnaslagomﬁtlc actl\mtb\ enhl&-thébrepe;utor

[h) by Com AR AR (D) MRS it st 7% Seq Res iethy With (2) or (o)

natural | é{ncP\ﬁ/ﬁléhHa@gagéﬂﬂtléﬁ&h}it?bh(ih@ﬁG'I—V@céNt%ﬁ as
not ed above inclu w thout limtation, both the

20 kD anal valiantzs (a)mrr(bhwhlc:bn@anfr:odedrbma @Nkaseqtmwwhnch hybridizes

and ot hey nber none ne Io us, , as
descri be’i? Fmepf]OFH% ng\%’gcb a?]g)u e empo Ing (a? or (b) under
i nventi omOderBt@ RAr geRY cdiRlititnk LRl WiicR Gy addMiktie Wsatity on the hGH

growt h hornone, or it may preferably be reconbi nant
hGH. Recr@ﬁﬁlptﬁérﬂr GH rmy be expressed in any suitable

hoseb e'é%ﬁ%gff Cﬁ$l cu H/ iyeocff (? ag% y&t wﬂ%ﬁthasl':ag&qistic activity

colt is sui expr essi

of hGH, émthéﬁGHaec@torYeast i nsect, or rrarrrralian
cells are further suitable for exy ressi on of

r edAWROIPHAN FU'@ﬁB\&"%W‘IH‘d?QfBWé‘e" B ehEHan?s Usqchie thegrresent invention,

is lnﬁgﬁéﬁﬁ ddé th?tﬁ%ﬁ}’aéﬁef}?@ H%gﬁct?gyﬁmeﬁc Qen\}dﬁvg"ég\;\erf’cﬁed above,

mclddmgmntbbut Imtamsapbdstb tee A0 kB &l thadmldm;]ufnancgrowﬂralhormone GH-
rlvatlvers) frgﬁrrents vari ants, nalo S,
&t ¢f

R B oEp i AORE cRbe oSy S8 StSgitR  detail in the

“BaéRgfdmaQ)ftHe Bventidpch act as agonists to the growh
hor none receptor. In other words, they are capable of

bi AtienyhGHd mhg be dvathraﬂwonowéng ebepaor growth nharmane, tdieit may

sigpalin Vit the rece . The term . .
prefdipfyced Beber iy ie T, BRSmBRERE FEhmali BesRpFased dyany suitabie
hosta&ithses pl‘tﬁkb%}dﬂc 60y @URarj6tid Madti FesoMy & MoBByarkEularly suitable for

prepared fromthe functi onal@groups whi ch occur as 35

expresgien ohhGHs faninsigace e¥earicigsedt, ehemammaliancelie@ig figther suitable

for R AY 1R RO bR e T, e G Fp{boed in

hum@ﬁ@?ﬁhlﬁ’ﬂdl@ellé@@%@hﬂéé@%n@%ﬁ@&@@ﬂ@ 6ak8 and do

not_destroy the biol og| cal activityluf hCH as
dedei tlsen "ASHEIaE, ‘grovdh harmenghiasi wsed: kereisi, algot inglugegfunctional

derl\;a%??tfpa{gon%fﬂs \FHnIah%t %néﬁﬁg pl)roéalt%' \%‘l?h rBfin %dblgBQEgF activity of
confér X1 c 'properti ons conta
growth .hobaohe aitd. Vﬂ/ﬁlchvact tmvagatﬁmnt@aie gmvﬁhll"@!ismoﬁew@c@ﬁor In other
words, they are capable of binding to the growth hormone receptor to initiate the
signaling activity of the receptor.

The term "functional derivatives", or “chemical derivatives”, as used herein
covers derivatives which may be prepared from the functional groups which occur as
side chains on the residues of the N- or C-terminal groups, by means known in the art,

and are included in the invention as long as they remain pharmaceutically acceptable,
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car bohydrate or phosphate residues, provided such a
derivative retains the biological 5 activity of hGH
wan@snewss ns pharnaceuti cal ly accept abI e. For PREEP1083/050348
| 1 C Qheldif, bil
anaggé gés%é‘f%& %%16!8@%&?&@@ @Q@é'éa? dsst ﬁgr g]ueps i.e., the ability to
bind ﬁm:hGHrremeptbr andninilisde oecepidrisignaling,rancodo se’cmrtﬂmtpxnc properties

am nes, derivatives or fre '
on SGRETRERITRDS SETXEIPEE! H SV al RS Y ﬁa\/%cé}lefﬁﬁﬁ Fioiedes, sucn as
car@@wg&ratger Wha@r ref%@?ggﬁr‘%g?d%g? et a %F?\Wélﬁ/b refairts the biologica |

attves o yl group (e.g.
activihaof BH sedyemainstgiracuageuticelly awepjableor med wi t h acyl
5 ol 3 ol A gt o
amf&%s&‘ tﬁ 8l%u¥)§soyafé‘éc% Qe énﬁ\ﬂohi%scbrd\ﬁm Qriffary b secondary

nol ecu ds. O particular inportance is a
amgeemmmcybderwauvem@t fréma meearodps of e awinogicid sidsiesdearmed with

s s R SRRtk SIS F31 P FUEH B f oo

hydréssy bﬂi@d(e\/gertﬁbpﬁﬁsé?fll &umngrr@%beé)cfbﬂ‘ﬁéWWIt@fa@W moieties. Such
hornmones genetically engineered to exhibit |ong

derjvaivesnmay calse inajuden qrrﬁ:xaﬁm p%feéhyl@n%glyésebﬁ!ﬁﬁe“élamér which may

d
mapk aaffEs e 4t it DeraSRARa i, ot kel nuids
has gyegdiit gl aheshaard isdergrofvire dofrhene Shatehagllb.eeﬂagﬂéwvatlzed or

It is not clear if_acylation serves a regul torfv?
corgpingd  withpy camplexings #9enbito be [ong dasting: cHesrtore, o preferred

eIt e TERSGAAS e By LAY P18 i romone

Gralethi hoambres geﬂ'étmaﬁ_\f englneenedato raxbibé oyl lastihg achnmyltln thehkody, are
i nvent tes to hu rowt h hornone 's
alsg YRS der THp I ERvReR AT Te SCrn REE BiEsstlifation.

c he’ﬁtﬂ-ﬂ ha@'%réé@irlét‘éﬁsat@ﬁe Nbl%rrﬁlnhﬁlgg‘bebﬁ\fﬁﬂ'été@ Aind identified (Lewis
nprise am nat ed hGH whi is sul foxidized

et zaalt 19:?93 lbns notr gearsif lacxdamcmeseré@ dme@.uat@lsy rRiebeisagimply amertifact of

therLsean. Hoeun s S hnts Tt Y S 2p et ug BBl Bt P apvity in =
sinfl@n$ashidm & ofher K Uldrivagved. MheFeforO NN e bestelréd @agdbdiment, the
interchain disulfide bonds, a covalent irreversible

lnva@tmn rélates toihwenargriewdh hermene wivhissanetiyated at ita Ngterminus.

bot fll:lﬂigtﬁéri so@%%?r%g e Ogl)%'cta nvéﬁ\}ae%é gﬁgelg'p'?eéﬁ'gefngaﬁtfbn comprise

de&dinbfeoiGIOIMGIE Mig)Sis @Ulfcbmzéc&rt onel @andre methwmmmsldues
thereof. Salts of a car boxyl grou be forned

meamseienaii. the mﬁélcamené@@cwﬁmubﬁw%@w@awbC%rapf@eg a dimer of

ol G Fp A Vsl ot TR bl st amer

cotirisraed tiongh ,infepthain atigulficle \bohts,asicoealens ucbversible non -disulfide
triethanol am ne, arginine or(%%w pe, piperidine,
dingrod atoRecoyrient Kimer. i Mfea ffrePbn sal ts i ncl ude,

for ﬁﬁ% AR PAlIS e d R %%alté‘%fdc,sarbég}ﬁ r@gﬁlﬁss BRY to acid

exanple,  hydrochloric acid or sulturic
additibri Salié toff avmgargroupslorﬂstmeshﬁﬂ‘h mslectiler oegnalppe thereef i Salts of a
acid or oxalic 05/0 4

carpexy! mm@%ﬁﬁme@wﬁﬁ% NGy T fieners ane dncfdg inorganic satts,
for pe?é@?nféf E8&uRi eLiRhe aélmnﬁ&ﬁlhl‘ﬁ' féfn(gf)r Hilsa8, %Hé'ﬂ‘ie ﬁl@e bh@ salts with

invéntion, 1.e., ity to bind to
orgabid bmasnthormeug Mreexamfdpt withsamyimasj agch as tnethanolamme

arginine or lysine, piperidine, procaine and the like. Acid addition salts include, for
example, salts with mineral acids, such as, for example, hydrochloric acid or sulfuric

acid, and salts with organic acids, such as, for example, acetic acid or oxalic acid. Of
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In a further preferred enbodi nent, the invention
relates to fragnent of human growth hornone. 5 A
wO booagneas " of the growth hornone accordi ng t oPCTEP2003/050348
present invention refers td5 any subset of the
courS®! ffHh $t8tmiidt reirbiMel BiibgiRaPAdtVRY of WGEITelevbAl RSthe present
the desired biological activity. Fragnents nmay

invemt@wgi.e.yth@eaqumetmbied toiherhipid veerptaranddnitietedecertensignaling.
e TPy Brot P BERSPRY B HeCn R348 Boment of humen

grovA9Bbingdne. Proteases for rempving one anmno acid at a
time fromeither the N-termnal or the C 10 term nal

of Ax'freamast peflithe asewthiipsmene asgorsinatertae prefenginvention refers to
oy GRRTI8 e b L5 REBISE ARELOANEBocesiea cogica
activity efragmiehis mbEreddilg demorepared byaemodingeminb thidstiom either end of

present invention may have  _internal deleti as .
the G gnalecul andissing S8 sklant s isriraaertienas Bn Gy recaptor agonist
2 _ . > o st ]
Pro@ficelbt fePbyiTne 4 R0 9L B00kE ) 8 e o the ©
termiral of &f polypeptalecanedkmayvi, cartcheo ideterntiniog flagoients Svhioh redain the

ces g IR SIS S oP e et b e o
or %k%ﬁ&,%H_fafggﬁ&ﬁé &l acdRbhRCKitehd PR sEhf lmt/emio@may have

N-term nal resi s or the first 13 N-term nal o
internalsdlaletimmspas Idngnas ther deletiomdeepnet affast asbiolpgisaé aetiity of hGH,

o RORER S0 SE oo RS R B PR, BB, et
pref&ved 88iRd@hg taHd iMidntionflladkeHs samolWdRids, s Gatdmic acid (Glu) 32 to

Therefore, "the use of a Gtermnal fragnent of hGH s
Glutamisfanid 8 according to the invention. Fragnent

h ) I . NS S
17 e R Mri dienciRReq B8 CobNERHHS " Truncated
hGHolekipgr e first aigho NlaamenaMrésidiidee opties éirst 1i3nMetgtrnimal residues of
Further preferred are derivatives 25 of this peptide, .
humgp @rowis harmope gie aowseferRd i akcoriansevithihegresessinvanton.
or / ' t)i Ltianakly, - .
N
activitg tof WEH; sebd)$ t5,868#b62 afhartregheuse af advermiadl fragment of hGH

. functjonal derivative or fragnment thereof an_al so
s Pttt ﬁC%Rﬂ@'P_QitBﬁE? Ao et 964 T i i FRYNPRRIng at least
amifiEAdiP! kBRbs APr7 A8 N DRRCHI LR GEREVERISCIH) SRUbSrticularly
retarns the hGH receptor agonist ability of the’'core
prefpoed fre pttatdancawithdhe pdesant imventinh et udheraprgfertachare derivatives
| anki resi dues affect .the basic and .novel
of hisaPablide: strissss Pengepiie YRpG TRergsdCly S 6335319 or
WOBSQ2B59! e B9BNIR pepiiARaCt eri stics, by routine
experi nentation. An exanple for such a GH variant,

whiAdditiohally, dhe polyge plitea sdhirhdaasceudi hGH reeeptasaganist eativity, be it

' tion, is_methi h owt I

nGH, it Bhel oviptt et anCli R, P HEBRRAL thergpty pen also

contdin H8@tidhd] &infihe Wi FesiEBN kMgt thehieGRORSypdfide. As long as the
2005/ 014033 PCT/ EP2003/ 050348 16 Variants of hGH

resultitonolgcelepetaing ihechGddeeentagagenistrabilith obinei e polypeptide, one
can “QERBIMRE whether any such flanking residues affect the basic and novel

characteristics of the core peptide, i.e., its receptor agonist characteristics, by routine
experimentation.

An example for such a GH variant, which is preferred in accordance with the
present invention, is methionyl human growth hormone (Met-hGH), which has an

additional methionine residue at the N-terminus of human growth hormone.
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met hi onyl hGH, which is a human growth hornone havi ng
an additional nethionine residue at its Ntermnus. A
Wo ewoshenspreferred variant is a human grow h hPCTBPE03/050348
| acking 15 am no acid resilues from 3@ u32 to u46. 5
A \xpigh@nbf hefH,t WRichugmn pﬁa‘f@r\ﬁé@ SROPINS tacher Avegtion® comprise

the present invention refers to a nolecule, which is
methionys thGhi which isiarhumeant grosith thormene hawingr an wdsitienal gethionine

resmaur%ﬁt é’ﬁgﬁ\ﬁe% r¥ {Aﬁﬁ{th%@r&% r‘e%%gggtyls %l r@%? %‘bg#ﬂl\ ﬁ%{ﬁone lacking

15 aRiitsdadlg r@sudwslmh mmeroa@mdeby al ternative splicing.
Var i ant ol y) pepti des may al so be conveniently

pr é‘p \ta@anbyof e M S h@mﬁﬂ@e@?@r@ﬂg ttgéhq(present invention
el BloRER Yot UBNIAGIL OAH I Kl or 2
fragraént geedofsAnvdriant hizy aleoen@t C’ailleUI amdnnu(;auﬂn@\ sargamimay e.g. be an
] |n|t|at|ﬁg9 activity as ?—Iand vvhich \%uld_ . .
isofarerait BEE! BechfocR cHaaNt ngoReTsles: (B, Algmativegsplicing. Variant

| f. i

(pol;ﬂ%é;c?él'e&Xﬂ\é&?ﬁ@%em%@lé}ﬂgg)réﬁepa%ﬁdw% cﬁu@{'rﬁacteﬁ sy F;tﬂigﬁls of the
varigrih eeplidhs usinginsétheds ot khben gy therers iQfeduraerarvagaotituman growth
hornggh Owr rmﬁg d hég@ gf ‘éla\é éllf]}\{lgWGéur%gﬁaégrr %Iﬁ%ﬁé alaa s%g%%ﬁhitifap rﬁg activity as
hGI—fi‘éfQthlEHWleﬁF tirefofe fﬁedék?%cté"dtta nBvé SPniRFRAP-MSA Sctivity to hGH.

sequence. Any conbi nat i of deletion, insertion, and
sulfgnind wEcichsequeyicalvadahte ofdte huma@rgrpwé‘l hormaone €amAe prepared

con truct ded t e, final, construct
GeRe T e NS Pl Sensdiet e BunEteRy Wiflan arowth normone
derni&ﬁb@é' eieh t Yartantd lihclbge, mddeximpleheddidren&ed ner tikgertions or
variant peptide nust not alter the readi ng frame. 20
subssitutione ofjereidies wibial the ameine agisr seavesCer)Nybeopbiaplgredl deletion,

mse&:ﬁgl %[goe S s'i@%ﬁ Mé@ﬁg Hya eZtgt(al?ﬁvegétftﬁBtﬂhéel' c%ﬂa?éfct, provided that

the et @Bhsteuct pesgesks diee debieslibetivity hebeibysipr ibdunutagomdNhat will be
encodi nﬁ the variant, and thereafter expressing the
mad@rm\thenD Acswading e ¥aant papida Bustet aliary aﬁ?%dmg rame.

{C Yodndak b a a %
b| 0 ogrjl](lta F [ LélVF | ghsést% hé’taﬂéﬁ%vzﬁggn}?éjgﬂéﬁg@%d Eb% Sjig-directed
mutégﬁmelsrsg(asoéxdﬂupﬁledgbgbV\AdieIMnrmhal ategf)doingutlectides in the DNA
esent |nv ntion refer to a non-
e

| | | .
encdifE ANe HeBLifS TBRIEFUFI JaeRY IPEPAYaNG VA Shopding, e payiant, and
ther%%f{ ngleesgl'hgttﬁ DA ﬁ’FFéc\Sﬁwﬁlrﬁa?f@ %Pbuﬁd}ér?ﬁ’é vaﬁQnt@ﬁ%né‘Qly exhibit

hor mone useful 1 n the present
at leasivibatsame thﬂativeehlbldgldal activity avBre bon-valiant peptide.t ypes
of u,bs tytipns whic e _made human, gr owt h
noriTbARaIosh o BUBR S e PRSaRIS B AT B aYSHo refers
to a %ﬁ%tlﬁ?ﬁl ABREYIS! \ﬁhl@ﬁ id %sﬁérﬁﬁ%ﬁﬁﬁhléﬁto@ﬁheﬂfﬁe@ tﬁé intblecule or to

changes bet ween' a honol ogous protein of different
an aspiez fregmeBhthereaipdn ansleghofanengrs prowtis bossenatisefdl in the present

. substit n Jd ned herein as exchanges

inve qmwﬂu|8%§1b§g”f‘ﬁ\g§$@pf ng five groups: 1. Small,
al imeatypes ofepit@ionarwisith Gidy e PRAGY in" @@ Klinesn r&ﬁth hormone
Ala, Sér, Thr, Pro, Ay Il. Polar, negatively- charged

accardiapdieetheaprésenteinventiandmay ke begeg/anm apagsis of the frequencies of

amln%cglclgpc% %8 Q %%%een é homologous protein of different species. Based upon

such analysis, conservative substitutions may be defined herein as exchanges within
one of the following five groups:
l. Small, aliphatic, nonpolar or slightly polar residues:
Ala, Ser, Thr, Pro, Gly

il. Polar, negatively-charged residues and their amides:
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Asp, Asn, GQu, Gn IIl. Polar, positively-charged
residues: Hi's, Arg, Lys IV. Large, aliphatic
woonspoloas residues: 5 Met, Leu, Ile, Val, CyBCWEP2003/050348
Large aromatic residues: PRhe, Try, Trp Wthin the
foregoi ng gropgs AdnheIid, @thow ng substitutions are
considered to be "highly conservative": 10 Asp/du
H s/ Arg/lllys Palar, pesitivelp-chregediresidve® Nal
Sem -conserva&gvg\@%ggtituti ons are defined to be
exchanges bet Wween of 15 groups (1)-(1V) above
whi ch arg. | i n @@, liphatideseHpolip résiduesconmprising (1),
(1), and (111 above, or_to supergroup (B),
conpri si ng (I‘V?ﬁt,éa%l, Wa/Vahtfise. Substitutions are not

limted,,to tnﬁrlgg%?&%éﬁ@#elsﬁﬁuggzc‘)ded or even the

nat ur al I\{/- ocCUFPring am no acids. Wien the epitope is
prepared by pppé,i‘d?, Bpnt hesi s, the desired am no acid
may be used directly.

[ Alternatjively, a _geneticall,
MELLED ta%fwsgawgogrﬁags,btbenfeth@wmw%t'w&& Ay éppsigipred to be
"highw]cc%%eﬂfa‘ﬁ%“:c derivati zing agent that is capable of

rreacting wth selected side chains or termn nal

resi dues. CysAep/MBNI residues nost commonly are reacted
wi th al pha- hal oacetates (and correspondi ng am nes),
such as chl orglésggrtgﬁfysaci d or chloroacetani de, to give
car boxyl met hy bhafrvgfooxyam donet hyl derivati ves.
Cyst ei nyl res!DQu X alpgo are 25 derivatized by reaction
wi t h bronot ri Mettbeolledabne, al pha - br ono- bet a- (5-

L Srhabebabe Suskifphe AR ARG b e BRAFAEEE Bethen two of
groug%_étéﬂ?(i\r)?aub\o&iﬁmhh & Witk @o sﬂf)éiygprp(llﬁ—)[ @BfipASiAg QB! @), and (1il)

oronercuri-4- nitropheno L -
aboveh botoosupangrorp ih gomprisirg () andi (o gbeve. Subsiityijens are not limited

resi dues ar jvatj b ti j - :
oty Geig o ReBEHL L LR necal BRG sB8 MG broing gqids, When the
epitop@a8 réparee |bgtpiebﬂdje’ spitaesi$ | the fdesiréd antie ticidyhaysbd@ised directly.
chain. Parabronophenacyl bromde is alsgo useful; the
Alterpatiety, chgeretisally encasiegl FBINPAGHEANaYNLe MPdiedsRyaregsting it with an

Cc l.ate a i Ll i NO: ' , .
croshEC Ao il AR o gl SRR s cha o
termiel ehsiileygdr i des. Derivatization with these agents has

 CSNGLRS TeR RS SIS ABTET e GER T Saated WDy 7IbAR 1 bHRgCetes (and
conRRHEET A, (LA 8, B fofcen Bt e idtacaimuy, 1o ove
carb¥g 260yl 064 088bBFENERIOOBYD503Uatives. Cysteinyl residues also are
derivatized by reaction  with  bromotrifluoroacetone,  alpha-bromo-beta-(5-
imidazoyl)propionic acid, chloroacetyl phosphate, N- alkylmaleimides, 3 -nitro-2-pyridyl
disulfide, methyl-2-pyridyl disulfide, p-chloromercuribenzoate, 2-chloromercuri-4-
nitrophenol, or chloro-7-nitrobenzo-2-oxa-1,3-diazole.
Histidyl residues are derivatized by reaction with diethylprocarbonate at pH 5.5 -
7.0 because this agent is relatively specific for the histidyl side chain.
Parabromophenacyl bromide is also useful; the reaction is preferably performed in 0.1 M
sodium cacodylate at pH 6.0.
Lysinyl and amino terminal residues are reacted with succinic or other carboxylic
acid anhydrides. Derivatization with these agents has the effect of reversing the charge
of the lysinyl residues. Other suitable reagents for derivatizing alpha-amino acid-

containing residues include imidoesters such as methyl picolinimidate; pyridoxal
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18 phosphate; pyridoxal; chl oroborohydride;
trinitrobenzenesul fonic acid; O-nethyliosurea;

waQebspensanedi one; and transam nase-cat al yzed PEBEP2008/050348
with glyoxylate. Arginyl rd8idues are nodified by

pho§Sié;i W’r‘ldwélh cﬁBﬁ:Uéfolﬁ@V&é athn%Béﬁ?zHrie@Gl%nlc Beag Mhfsthyliosurea;
anong t phenyl gl yoxal ; 3- but anedi one; and

2 4-nemtawﬂlorﬂe, an@rtramarru@aseo@at@f/zecsrear:@@mww@ alvexylaiges

corelh e, ot TARGhHE by bRl i Bk "ol syl Gonventonai

readel#tlé?tdnﬂir@ thefoptisny l@wd@ﬁrzr,mrmaméw@@ raﬁdgﬁrﬁﬁyﬂnﬁawenvatlzatlon of
react with the g ousof ysine, as wel | as the

argnggng,reﬁlcmese@gmr%t hﬁ)re@ptmpbe pﬁgor@@tqnfallﬁalme conditions because

of tﬁ%) ol (qfh' 9 e fq/utawdﬂ%’ qunrc:ﬁc?naﬁJ ﬁ?&gg’ & fitheliord ecﬁ@se reagents may

ens ular Interée

readt KAﬁthQIﬁblgrdu@ss}ﬁ%tﬂeahs h\@bebsshe atoininey epsiph -arisodresp. by
reaction with 10 aromatic di azoni um conmpounds or

t et IhsRaciisenpdificationsd tyredhrrsidues rer Sﬁd’&%ﬁﬁ% dégieq extensively,
wﬁh%%%&ﬁr R8sk %{rggurkgngaéﬁedﬁ%?%bég |ﬁ§8rtg?ogylar‘é§|HMés by reaction with

sSpecli es an nitro deriva

aromehxpednlazmmhm ampaoxnds sordetefreoitrpmettzsgar t yMost commonly, N-
nodi fi egorbn){ r eact

ace@Lm%%p?ﬁ@é@@%ﬁn@ﬂﬁr@ygrem tg O acetyi tyrosy\IMspQCIes and e-
nor phol i nyl - (4- 15
nltrﬁﬁ%ﬁi%ﬁ%@ﬁ%@de of 1- v

et hearb8xyl 4idez graugs 4agpatiyiret bitareyi) gifte) seledtivalyi modified by reaction

WG OAEADEINES acPRNEgMHED il UEam ry Ry czamepphoinyi-(4-

ethy)R@FSdAmid t h gpmonium i QRSA-3G 18Rt h- cﬁlfﬂgthylpentyl carbodiimide.
asparagi nyl residues are frequently deam dated to'the

Furtbemm@sp@ﬁﬂﬁrt[ﬁbar@l glttanyl r@me@aﬁapowerte@@pmeeragmyl and glutaminyl
rnat i vel\&m}t hese.residues are 20 deani dated under

res@Hqs‘j?yyregg Hog) BRGIYALNSE ¢ her form of t hese

r esgiupsinglaldril Vadpardyidyleresieige ¢ FrohGedtV edddnfiflated to the
Exanpl es of production of amno acid substitutions in

corrgsrAneings g M @éparMe@smeSObtﬁdtamatyeb{natheg% rgsidues are

deab%t@ﬁh@%) rah'oﬁ)? afdid el Ccﬁfo% e@’ihér%ﬁpy %sg}%l&g&[ %ﬂ%’ within the

nown" ne eps, asS’ presente

sco&oﬁagsﬁﬁa&nuén%Q 314; 25 4,588, 585 and 4 737, 462 to
Mark et al; 5,116,943 to Koths et X 965, 195 to
Narfefanales of pr%‘i'\‘é?’“@”ﬁﬁ"@'@? agd LSHESt'tHE'OQﬁ in QW&G"P%@YW@ can be

use?gﬁéévb%ﬁrgtf)a%@gr Sther’félqr\‘thlsé M Y% é@éntt ln\flehrggﬁ iRddde any

rowt h hor none ar| ant's
knower emethesic steped selcg as rpreiﬁtéd 14 ) B2 3p4tentsn REg 1381658t 4,959,314

o oty B8 TRRST S Y S Bl 309 b % Ramen e
al; 3l £0178Y1 s LEeee élnaﬁSWI@E‘@&tlYMt&a de?SinQrp?és%n'{ed in Ug patent

Inventi'on are all of Hose growt h hornone "anal ogs an
4,904, 564t (Shmvakt el dyurkesgrowvin Incb'rmdnet\farlantsr lsqvesioedn dsscribed e.g. in

| e h d | din US.
Us & 143 58308 unghian #6815, 045 700; 5. 840, 535.
S, Yl §1e @%Cﬁg&vh@h BR@: 16 & Iﬁl?%l@%n %f@ﬁéh@r%n growth

5,633, 3 597, 709; and 5,534,6 Pref er abl
hormbme te@eptmwrmht may bamaledgw abdordarpeavith thermsessnt uweotgqn are all of

as na |ve seque
thosgr PRy Rafrione, 8596aS Bnl MitneRts iadfkiciihy B BecBEReRe, such as,
for example, those disclosed in U.S. patents 5,851,992, 5,849,704; 5,849,700;

5,849,535; 5,843,453; 5,834,598, 5,688,666, 5,654,010; 5,635,604; 5,633,352;
5,597,709; and 5,534,617.
Preferably, the hGH variant or analog will have a core sequence, which is the

same as that of the native sequence or biologically active fragment thereof, which has
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WD 2005/ 014033 PCT/ EP2003/ 050348 19 an amino acid
sequence having at least 70%identity to the native
w@eioso1463 d sequence and retains the biol ogi CBCT/EP2003/050348
activity thereof. Mre preflerably, such a sequence has
an aﬁﬁnc# 588&%se §9r{9e' IR Adieadtty 006 Riehti Q&"’thé’ﬁéﬂ\letéfn|n6raci‘ﬂ3§équence
er abl | east™ 95% 1 dentity he native
and ﬁame ﬂt&eblol@gidadacttwty jHereeff More prﬁerrablyasucth% Repuenseasrat least

0 e SO BRI PSR 0o BByt e e

sequefgyences. I n general, |dent|ty refers to an exact
nucl eotide to nucleotide or anino acid to ani no acid
coridestity’ deftents afretationhipetyyeen fue [0s saergaRolvipentigs sequences

or Y RGPS oy BN AR B BBl ke Va0 9 ences.

In géﬁérfaﬂr‘ ideAfigy rSfeRDto ah exadt nslesRip e dritkvtide 6amino acid to
dentlty may be determined. In general, the two

aminge (Reif c 6errespadansep &f ethear vl PQjveurieqtidegi a8 4wo polypeptide

seqﬁ@eud i’ sf)%étrl\? l)?tdv%'? 1€ e‘ﬂ%ﬁ’?g* t'ﬂ%t%(;ﬁrglgﬁg&eﬁemyqﬁnﬁ?%d.

gaps el ONne" or

SeqreeBentss wniewmeereh:e retet gire exadt @drr@pmdehceﬁa%% identity"
identity mrg}/ be determ ned over the whole | en of
mayehg Hetermi d@cﬂﬁﬂ%@s ”EfeFVVQ; SQGU%Qﬁﬁ?aﬁoe%e @@81992?‘# &fe aligned to

give%h RAinfilnh t?on Bgﬂr&eé@tl{earsteg gl yl'l'ﬁé“rﬁ%bln‘?clu&’é inserting

sequéences o ane or ver r I'engt or over
"gapsh o teither daélmrebbth esegubecdss do- emidalned thecmlgree of alignment. A %
i a itable fo
i

] | t t hat t f .
denfivedau b8 BRI Nask DRI GOl ARG PHeaRtaot Hienerduenges being
compﬁ %Ycél edl JIBbAN al h?erﬁ)e‘ih'&ﬁ@ep%rtuﬁllﬁrlw\@hﬂtaﬁﬂé‘%Wsécﬂjences of

Thus or 1 tance prograns avai | I n
the Wimeoms wary 8inikedangibe qArmAeysemrﬂeacdefgmd langih®is®-called local

Dever.eux. J et al 4 for ex ogr ans

aligrspe e s ereSu iele Y Skoutoes Sl BRaRL %
' dfM'éthsz Wd&ﬁﬁar‘iﬂ%theo@bﬁﬂy(‘drﬂoﬁérﬁ@l@g%ﬂ twb®r¥more sequences
identity and the % honol o bet ween two poia)épeptl de

are wiet|yaovesin BESTR| Thusder inseandes @apgmbtoavyigbleriythe YMigeonsin

sec e PR T o e 08 & D 9oBBRr cxampe e

prog%m%rBE@TlpﬂUQﬁca@\Ff ohaylbé eset o dgterdﬁm tﬁey%addhﬁtly between two
simlarity between sequences are also known in

polygpeleotidgs angttaﬁc"é iggatity s thears DPMopr BgMEGRD tvm pobpeptide
seqﬁ’énc%s': %ﬁﬁtl'ﬁ us%%%ﬂ "1%! FF\BHonIcéé/F a?éorﬂjhnhé&%@‘%h and Waterman

acCCEessi roug h

(198Mmainaicindsnibe iedt. sgmglae ragndn FASTAI g dretwaehiRy sk@@@nces. Other

Pear son 1988 Pref erred changes, f r| ants or
programsi 5% ¢$¢ea)8@a}9dm'%wfqrh§' gve#e AR | SRAERDES are also

t r
o 8 I ST B, R g0 S 7 ot
1990, 0AscrIl (B Fygtepl; 11088, ecceasdtlelthmughayelhmhedmge of the NCBI at

wog B o iPvs e EAS TA i<t i dbBo! BaSon iBa

subsbidridd 8Ra ?é VariBfd & Smafeidd %@é&ﬂaﬁté'wnth the present
preserve the b ogi cal function of the nolecule

invepitiorarara avhat @ B4 nown aiss’coheeivativelt Slmstltut@em Conseavative amino
amddelélgeﬁtgﬂgns? fo r8rg\(i)vthaChé]lrmoney polypep?ges or protetlrrfse %)ay include

synonymous amino acids within a group which have sufficiently similar

physicochemical properties that substitution between members of the group will
preserve the biological function of the molecule (Grantham, 1974). It is clear that
insertions and deletions of amino acids may also be made in the above -defined

sequences without altering their function, particularly if the ins ertions or deletions
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sequences without altering their function,
particularly if the insertions or deletions WO
WQoB5/0004033 PCT/ EP2003/ 050348 20 only invol VECHEPENSE/050348
ami no acids, e.g., under thrty, and preferably under
onlyt |ﬁ00lvé®fé5}@arﬁ\% ar:@@foéeg Oﬁn@’érsﬂﬂlrﬁ}c%namr@feréblydmd@ﬂltéﬂi‘ and do
are critical to a functional conformation
not egreeve Ae dispiacuainePaeidsi wiich ede miitiealHe %Mmm@@af ggnformation,

o9 ptiel PRE SO ankRREoR BaBRTR By Slioh ddi%tions andior

inseYdrisAdtrie Withactherslaniedy o the gresediigdentioni nventi on may
al so be deternmned in accordance with the foll ow ng

pr dnaiegse Or MaEamRAINoACEREantR WiHB thee BiRSABE Iveniiernay @lso be
f h
dete'gr?ﬁw r 'irﬁgafggntdaﬁg% I\{‘/'%he ; ?U,ggusllb\gw ggdcf,’eggfeat '\’Iﬁ% ul%llwﬂi t(cg’f 3he native

sequsrica, is Hmolvnae thdlAorior aﬁ%l’\lénd\nhlfcmlndlmbﬂhedltaemré QMat"tizﬂa et al, 1979).
| ement of the native DNA or RNA_under _hi gh

Poly@@BPcﬂﬁjeﬁmco@@d RYdRMaPeFicAG, r%@ﬁtasllaN@oWdRNrA‘@ N@Icfhaybﬂdlzes to

the é&ﬁ&eﬁ%nf ?ﬁg '%f\?ﬂvhe&qégﬁygﬁgz I‘i‘iﬁhl&'&?ﬂ g @gﬁg@éc[atel)astnngent

conditiore asi tohgnast Ireat Swadyyee pditie thainfzires éet blomgmal iastivity of the native
conditions are a function

St th
Seqw%{%gg it S Qe by s 6P ppRRarhinetiame
fhbendgfoohBiioRP BRY AW Ao 3 MR En AR REURRS RAAE AgSiicization

e in di zati on sol ution
experenentntheemolaetyomghe mcm‘o vatarit ng‘mrns)/andwthel pascentage obfoymamide in
iVe of_c
the (iERRH SRR Tecrc g e 1988 FEhodETameiedhyith ey given
set 6t @dHdition¥, Bhe Mdpiuses tied eéQQt%ri Qfemlrﬂ(ﬁtheéﬂoélem%_@r determining
nelting tenperature Tmof the DNA-DNA hybrid
the gtebiity of nEorEls( @‘o@(ﬂ,@%#dgnm epEEsped as. r@@ltlp%tempﬁyature Tm of the
DN&?&‘AL@M?(E Mis the nolarity of nonoval ent cations,

e percentage of G and 20 C nucleotides in

t heTriNAg1. 96 € & 18.6 KL i +|CIE4¢Q%@(Q)6- @B 11(o fommi) d60|0VLt he
hybri di zation solution, and is the length of th
hy b¥iereiM isithe englarity of nmovat@@hcthQDSt ¥aC t%@eﬂﬂrwtage of G and

C ”‘ﬁ@%‘?ﬁ&%g it HRATDINE Loy, G 1;1"?% M ?efc%ﬁtagle]&q?/ﬁﬁdéiﬁﬂ@ ih%he s hybridization

t he” anount Isincre
solubign,adralit. id the TBmgth of thet hybrﬂnnulmé bairs. &ioy egichieliC that the Tm is

e iiot S RELPT AL o8 SRR B st mimatcr
perrﬁ/glae% ﬁ’i]c‘?é’ageerb}ﬁ‘aﬂ&ﬁ%%y bRl § RGOTHH Ned %reélﬂﬁ%i'\/&ﬁ‘ hgf)ridization

bri'dizati on w | occur even |f
experpnem aktbatspeowremsal’mamhformamdommnaramnshIng 4 below the Tm

calofgtec 87 315685 bt atEHBe R el 0veRRohe B atBa it ocour

eveﬂf"tlﬁéig@éqﬁ fPAHUE HO%Smidhgatéiose which are tol erant of
0 about 20% sequence di vergence. Wt hout

up t
| i PAs asecbheresy b]lgb‘ll)estnogerﬂa:ond@hngl aggt thoagavitich a- tocant of up to

abokltlﬁ ftglé]ﬁ%”gqal qrat%r?geal-r ggmgé(ge sftru?ga?g?w%q %}es gre%gse which

are fM&@ht bPOS té!8BoG Mhseiq?bhéé diveRfende XWiBGUL lIrBkatiestamples of
saline citrate) and 0.5% SDS at _the appropriate

hlgh!yeﬁﬁﬂéﬂ%mtb(ﬂ@ ’tﬁecobeI@Wéhe @alqulﬂt%d & vhrihet hybiis) aper m@derately (15-

20°G B Tk TROSTYSK sPbroynreiae Mo s PplAERLA 2 x ssc

(staﬁt‘i/éwi shlinat tifatey aidi VisYpSSDSedt #ice abpapiiateMdraperature below the

calculated Tm of the hybrid. The ultimate stringency of the conditions is primarily due to

the washing conditions, particularly if the hybridization conditions used are those, which
allow less stable hybrids to form along with stable hybrids. The wash conditions at h igher

stringency then remove the less stable hybrids. A common hybridization condition that
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35 allow | ess stable hybrids to formalong with stable
hybrids. The wash conditions at h igher stringency
WO b@s/or®adve the | ess stable hybrids. A conmonPCT/EP2003/050348
hybri di zati on conditi on that WO 2005/ 014033
can BEUSED aﬁiﬂ%@ﬁ%g{%trlﬁg‘erﬁ%‘n@e%@ sWirigent Wasthcefditions described

stringent to no atel strin wash conditi ons
aboveds (tlvbmaatloalbo\ﬂescblls’ﬂqliy@‘rﬁ & S8 i (eM6 M SEPEI K ldenhardtss seagent,

0.5%59%; 190 yikSk Brteree; JGARRTIH SaAbhoent] RNAAT & Effberature

appréﬁmé?ély’rltzep ® 29ﬂ:pbemwmb€rm 21@&»&@ %Sebek@msédwet Fél‘preiefrable to
m xed Pprobes are used, preferable to

use tetramtrm Bymaninre shieride hTMACd #stepdaf)SIG é‘bl@é\@ebfl 9&%6 998).
1987 -1998
PUNRE the DSt Tavehtion, Hio\@eb Db cBEBRERt MBS, {87 making the

humaﬁ Ogﬁdwthomﬁﬁ@néi eddrivativase sthebb e%ienvt&wey ah1a«ye%|§ﬁayo@| Pade by
be made by conventional protein synthesis netho

convghiianal aracinsynthresisiretheds wbee & el kaown tq ﬁ@saﬁklllew the art.
Human growt h hornone, or fragnents, variants, anal ogs,
or functional derivatives, or salts thereof may be

admMumat egredtrat hMﬂTdreuSordﬂa@"ﬁSntsJ rnvaiaptsef enalegs, or functional
enbodi nent, growh hornpne is adm nistered at a dosage

derivgfivesa 9b é@lta)therq% meydeRfrpiBistgrad sharss a98998% about
%r@f%%tfﬁhb%frﬁé’iﬂ ﬁ%wﬂiﬂé(orn{cfhealsféﬁﬁﬂﬂ?é'te%rdeéteé WBdage of

enbogl men e growt h’ Hornone 1's adninistere
about®. tigs agem@pernpersonpemrglagar gheus 0r5 o ntgager persgretpex day.

furth f d dj th
i i ST BPEBTETRArY FRBIOLTERY 1o KEpTiagomanes Soumatered ot
doséééﬂg‘&‘r éﬁ}ﬁ;tﬁrrﬁg?&gb@@%é% growth hornone may al so be

mnistere ternating daily dosages, the first
dosmget befurthehpigferred leambadieent Gthe egrowth djoengee is administered
Preferab e first dosage is about | ng per person
da”ya‘?foe‘fer%oriééét?ﬂd dosage is about 0.5 ng per person. In

angh hdcobdaicer (Wil SiRDpedgERRtinoéntidie grﬁmmthd?mon’ehmay also be
weekl y dosage of rowm h hornone i s about

admiristeead ot aétamﬂtmg jlypdesagass dhe cfwstaﬁmgmbelngnglgbef than the
secdtfl BO8a P EIEABIY B Job ARGt S UIRRL oo SREP R Gno e

secdhd @shAgRl |§tabamor5 b pexpemeUs growt h hornone or by
adm ni stration of a substance which stinul ates

pr & anatier Brefeias nbedmandvfhthen bvgpHen efhenyeekly dosage of
gromﬂfarkﬁq‘?ﬁﬂll&ﬁqu At %er%p d;yerb%eﬁliiﬁer K u‘i‘% ﬁlﬁdﬁﬁeﬁé’r‘één or about 4.5

nmatostatin secret a furt
mg perefeesored enbodi ment of the present invent| on the
substance which binds to and initiates signaling of
t he human growt h hornone (hGH) receptor or a

SUH% r\ymrﬁifbn%tﬂe@%eﬁxﬁﬁ a%@br%éﬁﬁe Rhith s sfgsbﬁlt .ﬁ\?erttiaﬁ may be

actlv endogenous I's used
acqumFﬂlpbeat eitierofbya awrdinisénaont  Hbr emmbuengrovﬂhd/fmrmone or by
e nt| on of a Parkins

adm em gk anpukstay Nae W?g:efmulaﬁ)es Sprc‘?(yuc?on of engogenous growth

hormone either directly or indirectly by suppressing endogenous somatostatin secretion.

Therefore, in a further preferred embodiment of the present invention the
substance which binds to and initiates signaling of the human growth hormone
(hGH) receptor or a substance which stimulates release or potentiates the activity of
endogenous hGH, which is used for the preparation of a medicament for treatment
and/or prevention of a Parkinsonism-Plus Syndrome, in particular Multiple System
Atrophy, is selected from:

(@) ahuman growth hormone releasing hormone (hGHRH);
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35 Atrophy, is selected from (a) a human grow h

hor none rel easi ng hornone (hGHRH); WO 2005/ 014033
weEansePA8O3/ 050348 22 (b) a fragnent of (a) W TREPINax050348

agoni stic activity on the BEHRH receptor; (c) a

Va(b)aé‘fragﬁweﬁ%f @y whizh H&E'a@bni@ﬁ@ adtivity @Aghe FGKRIE mb%ptw
dentity w a i ch has agoni st

ac(Q)vﬁi vgrian qf \=) M@thﬁ?ebéﬁﬁblﬁ%f(@% éeqtaenogn@ersﬁy \véily () or (b) and

or ( h i whi ch

nybr | AP SoBaSR BBy Y o PR FHGEREE, V. Dua
Seqeaqari/N P k) ()avhiet is(dncodsd ey a DivAeeguehtoe which hybridizes to
stringent conditions and which has agonistic activity

on th emnmlemee@fé%natIV@rD'(Jé)seaug%@qeraﬁodmsa{@t)%%under

d

act 1 vinpyEEy shiBbrpd eheiiofs ofid whith Y &Gbrits LAAYGHE nHRH
humanregeptaiforhor none rel easi ng horm)ne (hGHRH)

C{P E91 8 TRCHPIEA e A Be Dy (S 4P EOh o Bgorstc activiy

adm nbﬁ h%rp]@ R%'&le br functional derivative, salt,

vari ant, anaﬁog or @r agnment thereof which retains t he
bi dtl lsgno\ah teatthumdny grofvitGhilRtirnorie e]eaa]mgehahmnet $GHRH) stimulates

the TEleABI R Ndo | e BSIRIPIGdIEA Sy B SRt bin ity obisined by
admﬁlﬁ’s? K@:GVI‘F@-I bpﬁrfﬁﬁétlohﬁl AGRALHAANGR %ﬁa{htté}%l@@wﬁagment thereof

lon, anal ogs or variant's thereof, have
whichtrefaéressthe Tdologicgluatiivity Dﬁ@htRHl yi.e. n’di\eeabjlﬂiéﬁ@ Sb{buw@ﬂ% r@iease of

oo prE s b SR s B b g uncions

derivekitsd the?éofﬁn ‘é@&ér@ﬁhc@ﬂwtﬁ"ﬂl@é aBovdbéthitich, anBlRYY | F@)@th@h‘is thereof,
encoded by a DNA which hybridizes to the native

whichnieagi B le@sRA0In deauamee identilyy naere ﬂ@é@f@blwﬂ%t@ro%% or, most
prefeg%pl? %t, 2 Csé%gpé é‘%%htlty%ﬁ?%{mﬂﬁ e%l t% r@%tgggbllc\ﬁ/gﬂgéltécﬁ\ﬂﬁl of GHRH,

or a ket R RevRg WiticiRispd gblgpemt@eemmdedbyta DNAtvaisiclp hetsrietites to the
i nvention, functional derivatives of hGH or GHRH

naﬂv&@NAmcoémgr%thbhwnde\vaaqcaﬁ@telyo?tﬂaa%nt@uélﬂ%r%@refe%bly under
hlgh&%meﬁ?é?r%tldrﬁgéﬁ in Vﬂ%@ﬁféﬂb@hﬁﬁh%é aéﬁ%ﬁsﬁpo\?%e%e%lggﬁé\?e.

ona oCCur as one ofr
cham rzs prefefréee eambodimerdti of thesprisest inveetiat, tfacttiopat defivatives of

naHRRG IR 8" BUacH LBIBET veastes” RBRIGES LioroqlFanpisss ot least

; t [ -
one PRitP Blacidh EERRTIHOR Ay fbacse anin SR B Ao moe i

chaissilost thecawinof acilerepidesgnthd mitachrnent efpolsethplebe glycol (PEG) is

ey e
in c&ﬂ{éﬁ%ﬁtwﬂﬂ%ﬁé Pradeing hﬁ\ﬁeﬂﬁorli‘alhévé bEen (d@ébnl@éd i &v089/27897, for

active substances is g er than 30 ours ar e
exarpplet | Tbelatbls;anpeefoértln@@resenaownﬂ@mmew\ﬁlsh be Bkkyleatask nerder to

ool R T i e OB o, 20 g or mgon st

|to ?gg@g?@ﬁﬁg fefmalafoid) sher eBTemimatictssia wiechi gRdnhalflifeh@ ) of the
active substances is higher than 30 hours, are particularly preferred in accordance with
the present invention.

Any of the GHRH or GHRH analogs or agonists known in the literature and
disclosed as simulating the release of growth hormone may also be used in the present
invention, such as those disclosed in U.S. patents 5,792,747; 5,776,901; 5,696,089;
5,137,872; 5,767,085; 5,612,470; 5,846,936; and 5,847,066. See also Thorner et al

(1997), Felix et al (1995), Alba-Roth et al (1988), Friend et al (1997).



10

15

20

25

30

35

i nvention, such as those disclosed in U S. patents
5,792,747; 5,776,901; 5, 696,089; 35 5,137,872,
WG 2006/014085; 5,612, 470; 5,846,936; and 5, 847, 06BCT/BEB®03/050348
al so Thorner at al (1997) 23Felix et al (1995),
Al egnBosibhstinddls &a@%@@ of frohfififg ¢he aéleé§é98f7%rov\)ﬂ@hormone in vivo
2005/ 014033 PCT/ 003/ 050348 23 O her substances
whichageablpe used jir agasrdanger with el resentdnvantiondnrlvds Hgse diselosed in

s RS o EPr PR MBS B BT 1) SABLAIE Waranr

5,728,3075986,307; §721269; 5527@509&2 5 777,112; 5,767, 118;
5 731, 317-  b5.726 319 726, 307: 721, 251;

5, 77V, other melesules Wikigh btnﬁlértom el éecew#qrcaﬂldblnﬁlage& gignaling of
that ?%%g&%é)ﬁ‘é;ﬂgg gag;uosgggn bB&drbi A RSwilh ﬁféj{réé'éht%\henﬁlﬁﬁtlt is known, for

used I n accor ddnce

exarpples that small emslecuies, Isonistimesaalied Secretagroaupd, Ehav’ehm‘en developed
smal | nol ecul es, soneti meﬁ'}| cal | ed secretagogues,

whichoaRd A FegRAIT s, AL RS TOHIP PEEBERtS ST, g Allg, which
agnépﬂf‘afl& ?sggfeg??rgﬁ él'éggltw%%'b’édlﬁé Rith! RAGGI E@H %Hﬁ'@ttﬁ) the receptor.

i ni same as one obtal ns
Sucin aholeehleh Gﬂebkrntdmm gfor oexample eftapt OrS. AdteSisc B, 7i8|4dd u156898,337;

5 30 e 138" o Ao 1908 W BBAADLE 28 (L8 Shomer ot
(199225@5@9%%% af(H?Q%)gé%%@ﬂét al gfye@??gﬁd ehi % et l 1RR é}“ G0 ot

manni et a Smit and
al THus9Bie. prebert, invamnéiop isistanded rwmaderanyssuhstmewhlcb binds to

i ncl ude CH oL
nGH.REepff pd ey SR Meel a8 p° i obi@in Beah iR ls quaitative
effe&Pthe! AdAMistafitlof haturenGHIDinebf-R s A8 tidiment of Parkinsonism -

adm ni stration of natural hGH, insofar as the

PlustSynsirereas, io Parigrier Ms#hisgencerpeds  Syndr ones,

par r I t
o b S R Sy, PR g o e
&gnbhfg c§$c@ﬂé|¢fr@ow&$hadﬂom TroVEHs hervetheen deserib&Fso far, called
been described so far, called 1G-] and | G- LI

G a3 |l It ¢ aaies Sr0St RS o BIRMNREISNG ACHENS GR G HGF -1, a
poteﬁfI mita (ienkc gﬁbv@tﬂ f@efo‘?nbeé?sté’%ﬁﬂﬁ rﬁ%%&‘@ﬂ@f gocb&fms@lﬂaﬁtsbmds to

rolns
speeﬂepedemors&haMIeo sblrtdmmulm ablobienaffinityuTha pa¢ddrminant site of GH -

Stimplgteq IGF JRIBRNEION § WRINEr e eah cragtal Sxdr dienags figsues also
syntﬂ%?& heF, q@FQISregh%‘?es Wb@ﬁé'e@%rée@: ol and %%t;etlon by a negative

ates gené expression secretion
feed’mgatreglelatlcﬁreeartaimgouse@tﬂmtmlmb;tloartad thywid and adienal hormones of
and adrenal hornones of 25

inhibiti by t Oi

the“li Wr'lf‘élf’?&qvégﬁgﬁ%mgyﬁllf;ﬂ?qr@roi?eﬂ ophi ¢ hor nones.
Thefih&rofs, tﬁé‘ﬁvéﬂmhﬁé‘r rfelé%éshl%rtheQJs@tcﬁ'?ari I@Ft nﬁsmrﬁem@é Growth
an IGF (Insulin -like Gowh Factor) f

Facterk ftr thei prepafationetiacmedisanfest forr a‘etaweemt @Mpbrpreventlon of a

earflgas B P Srfrof e & RRATMEbGe SRR ERior). prere. e

IGFh&elbéte'aeﬁ&ﬁq@# feprak@e-1, or 1GF-11. 30 It is also
known that |GFs form cor;pl exes with specific_binding
3]

pr dt g @@o kaewn dhat EBFBi frem meprpplexes mth smﬁe)bmdm@ﬁotems

calleq’lJ Lkg{: rbgrhc@nﬁ rpf{)t%ﬁ‘,s @éﬁﬁgﬁi pEB%%? gﬁ]%ﬁg%bpotgﬂr fr?e{\}e] Bé)éﬂ proposed

to pesdftfatifudichots talidiAg transporting IGFs in the vasculature and a cross
intact capillary membranes, localizing the IGFs to specific tissues and cell types,
controlling IGF interaction with cell surface receptors and modulating biologic
actions of the IGFs. (Clemmons et al., 1993) In particular, Insulin-like growth factor

(IGF)-binding protein-3 (IGFBP-3) is a major determinant of circulating levels of the
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intact capillary menbranes, localizing the IGs to
specific tissues and cell types, <controlling |G-
WO paosoamB83 on with cell surface receptors and rmd]:mmoimgsows
bi ol ogic 35 actions of the2#G-s. (C enmons et al.
IGFé%?]%)IS'élmlt%'ll?'dé@hﬁrfor ks ébb!&ahbh%f@lquémcfeﬁh@ycﬁnd for predicting
(1 -bi nding protein-3 (IGFBP-3) is a nmgjor
the @@p@r\ae tafH Beatoientul ati ng | evel s of the WO

XS R OB, 5 A gpmen

furtr@?%owns@é i IGFBR Prefgablys RNSFBRisAGRBRAL nent .
Therefore, in a {gr eferred enbodi ment of the invention,

t heCorsbinatignsmf IGFdr IGFetl, 2 ipF PBawthdimag-growth hormone of GHRH,

or aF@ﬁ‘ P b’%grp%ﬂ@ | & % Fﬁm&ﬁn@ﬁ ﬁerl\g’at%% '%Qﬁé ioN tr@gtment and/or

uman

previehitmh of Barkmxbncﬁlué bmdromea@rwﬁcmlanMSAam’esfurtlﬁenwnhmﬂw present
derivatives or salts, for treatpent and/or reventi on
invegfionpd g %@gﬁnmﬁ@agW&S@ﬁéeqpﬁnt@ﬂy,te}e@arag@y PEAIMiapeously.
further wwthin the present invention. The substances
may be used sequentially, separately or
si il dnesntiony furllterThelatesy dot then user bhean rreldeies at:id molecule

t he, use of an nucleic aC|d nmol cule
compBainag Tab it SEAOgTSaL 4 SLORIRER WHiTds biseaky and initiates
signallhg | &t B hﬁh@ﬂa%#dv\ﬁhoﬁoméqﬁﬁ@ﬂ %Eé‘étﬁr hgF PRELEIBIFER which
receptor, or a substance whic |nu ates rel ease or
stimpitetest fele@se tdre radentidtey tfe eadivienoliserdagenbus hkdd, for the

orrfi it ot bt ek AL e Aot QT 3t ffncoiom-
PlusOSYﬁdr%Heaﬁn Padticiial a1shiSee)stémarsphyThe nucl eic acid

ecule may further conprise a sequence of an

exheesyiiein acickaoigcule nﬁgay fusthgs sogwnee EheeBNCECY an expression
vec‘ﬁ%ﬂ,\%ﬁt ?céﬁlgé% H@F%‘r b orrl ﬁﬁﬁ; Rrs@ egﬁgﬁ{%%? %\%Cé)rdance with the

invenfigenti on i s adm ni ster ed subcut aneously. It is also
preferred to adm ni ster the nedi canent
i ntramuscularly. In yet anot her preferred enbodi nent,
%l’%@éb@nﬁ% 2aRd éHt%tf‘Prﬁ ﬁ{;h %nadrﬁM el‘e'als‘ﬂbtcﬂfaneously
Aut o-infectors are devices aC| cut aneo
adnit i3l alSas ptefemedto admihistzmie medianterit mtmm:nseulmi)e
known in t art, such as the one c ect
5 Uhret AUy dr e R DMt RGBSR S R NG with an
autd A cideadlts- m;faﬁt%?%%?é”dé\/%%%eféblﬁt‘étmﬁaé/ub@u%éb%s%ﬁldléiratlon of
connection wi'th the present Invention, using special
medieamerts. Atifvainjeuterskaremoium infike artt sudines iirevent icalled Easyject ®,

whidghig Garichah iSeil oy SR i o G o NGt Sfminisiration
maytSEFg%t BECRed MR HRNBEMIS with ﬁ,@ G_B)r*e%bht MhvRdtio Al A8RkY bl devices

human growt h hor none receptor or a substance
thatwire khowstin the attes rel ease or potentiates the activity
of endogenous hCGH for the preparation of a medi canent
for the treatnment and/or prevention of a
g;‘/‘?tﬂe%i?%r@ghpﬂéﬁer SURAEOTB, theNuB@rdfi § WektoMibrt irklLRing and/or
enhancing the endogenous production of a substance, which binds to and initiates

signaling of the human growth hormone (hGH) receptor or a substance which
stimulates release or potentiates the activity of endogenous hGH for the preparation
of a medicament for the treatment and/or prevention of a Parkinsonism-Plus
Syndrome, in particular Multiple System Atrophy.

The vector may comprise regulatory elements functional in the cells desired to

express the substance of the invention. Such regulatory sequences or elements may be
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35 The vector nmay conprise regulatory el enents
functional in the cells desired to express the
waemmsanee of the invention. Such regul atory SPOI/EPZNEF050348
or elenments may be WO 20052014033 PCT/ EP2003/ 050348
pronfoteR! EHhEHSera! fof BRANBR! The F&jul@sa gdqRiendd mayabeh bk Mittoduced
sequence may then be Introduced into the right |ocus )
into Hfe righe leausodiethe \gemonmst by bamolageuktieertakibation; Mg operably linking

operably |inking . r I r n Eth: :
the GERIABY s RSt Mic J5H, HheTLoRERTTEE il Rétuired to be
indut&dl ¢ eshtihcedh#iRs agehnbiRyyt RChaRIg FefdrreauiLab | “Endogenous Gene
referred to as " Endogenous Gene 5 Activation" (EGA),

Activatian’i (EGA), ged i1s grsgribedie.g.in WY §1/099985. The i nvention
f . .
Ry 0l bS8 5 R b (Hhohel BaciRR genetaly
modifietdi® predacd ai suibstariceswisicly bidsnig arid initatésisignaling ofdhe human

hormone (hGH) receptor or a subpstance whi ch stjnul ates
growth| bggeong (hidtkenesenies ahe sEPFENES WP'C@néB@é'k?é% rﬁfﬁse or

f raki ' i
porc L PSPERR 8 AToBin s TRILERI pl rdr g mociament o
the Bpatment andforperevectivranf dParkpisenBysium Syndpime, iFhearticular

i_nv%ntion furbher relates to a nethod for treating a
Multipie VasHm APPYus  Syndrome, in particular Miltiple

@#@ﬂ%ﬁﬁ@%nﬁ%@@%ﬁg APRb oAt BF i1RBtihg & PARhEEAEM-Plus

in need thereof an effective anmount of a sUbstance
Synetoinedy ini pedicutarahltiche i Systérat Arophgnadbinpgsind admirtisietng to a

.growt h horone _(h receptor or .a substance & whigch
pati , PapadnPL AL et BHuaR e BRI vty Bihas to and
initi88 QIeNANG HCthe hBRRNNBERKAT K HNANSHS ired8ptbolor a substance

adm ni strati on according to the present invention can
whichostionilstesaelaasgsar Rﬂi@ntlﬂ%ﬁ%thega@MtM dienpeaeneuscheti ng

to the present 20 invention in a pharmaceutically

acceptable form optionally conbined with a

pharHameabsutizal | sonassstitipheblsr caministtatiopx Gicpbreliy, to the present
- stabilizer or auxiliary agent. These conpositions can
inveptorngan sPRPESR @t IRAshAPE vl greyth hiornele aceriding to the present

. Latended, p . u r eqi ; ; .
el PUAEREB I AR W e i
phampizseatitally aceaptable caaier bexdeiest, statélizer @adukijiatyyagembs e

with ordinary skill 5inthe art for treatin . o

par ISR of GRS oas) 1y BRRUTSIPRch BY M Npeat achieve their
interﬁ@ﬁpgg@hﬁﬁsAﬂﬂoﬁm@aﬁ@ereéi?ﬁé?% £ hBi SarhP&alibP™dF a composition

I ncl a conposition “conprising at | east one human
accaydiogtt thepresaet ioverdionicaathevdsteaniabd geadily bydhosentvith ordinary skill

o PSR B SRS OS2
Wi &b Simp&&tlioHsd Wthi N BBES s¥sieY  of dERiS T fﬁ\/@ﬁﬁdpg ﬂn&tﬁd@?él% S'E%'mposition

ranges of effective 30 anmounts of each conponen _
compiising mt terest ské humeh growthalermongpiradariveibsa goslog omipvariest thereof

ahout, 0,001 to about .0. 1 ng/ kg body i,.ght, per_.day... .
acodifBh i PorerLd A Bacent e uvR ol G R i, tended
purpoR8! MR dBsSTAY € detPMifiiohadit btinblt fargebesf effective

therafl es whi ch ma%_ be indicated in this_disease. Ina
amauintsf et each estpineshis withinhibei skilkaf then arth&ypirel dosages comprise
abo@th.]OBLl Sttoeét()egut' (511%8%'9' gody weight per day. When administered to MSA
patients, the hGH anti-MSA therapy may be administered concomitantly with other
therapies which may be indicated in this disease.

In a preferred embodiment of the invention, hGH is administered in a daily
dosage of about 0.1 to 10 mg or about 0.5 to 6 mg. Further preferred is a dosage of

about 1 mg of human growth hormone per person per day.
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35 dosage of about 0.1 to 10 ng or about 0.5 to 6 nm.
Further preferred is a dosage of about 1 ng of human

w@e@aniMoBor none per person per day. WO 2005/ 01BOBBP2003/050348
PCT/ EP2003/ 050348 26 In a2burther preferred

enROg ifier o rB@r‘l‘eUSerﬁl%'ﬂlm'eﬁi HGH ivhdministsradtat réﬁerna‘ung dosages,

dosages, the i rst dosage bei ng higher than t

the fm@c«magedwg@ highes tlhamthieyseaand dosage. Heefapbly, éhe Hrsdslosage is

e g R SRS ek B30, B oty

abou@@%’é oﬁa@od’f‘b mg%ﬁéﬁéutﬂgs Py, idependiag vnahe hbed:patthe platielt.
For ‘exanp mnistration can be by parenteral, such

asFeu wamﬁoaémmlstwmv@aﬁb@@ by rﬁaraﬁﬁgaimsaﬁh 3 gHbcutaneous,
intra\(eéwé)ygf ?r{tltﬁj%%ﬂla%h afdl Oﬁw?#ageﬁtéﬁ@éd;%{e@éoi o hﬂﬁi‘: éhlwtratﬂécal or

e dosag m ni stered depen
rectal Aft@d Thelhalayh agntniserahdemsnds iponrthe |agee|méalthtar1rdemaght of the

previ ous or concurrent treatnment, if any e ue{w
recipiané tyPe Hf rRERYIOUS QR CPREUIFRAY dreatraent; fcarys ffr@@lye'&‘g’sP e fatment
and t’hg r’a@ur@%‘fﬂiéj@ﬁé\c@d% éh the present invention, preferred

a u

mni stration routes are the subcutaneous and the
I Nlrf acaosdancar withotheare st ivsepéon, ai»rb;errmdeefdemmlehtamawnoet&sf are the
adm ni stratl on is the oral

It shoul |
SubCUIAREPYS 0Nt N | MBSOl Htes, haN: eassal BERTRledotte of

p Lute, provided that it is sufflc:lent
adm@%ﬁ%’g@?&ﬂg??ﬁ}c val ue. An agent which provides 15

t r dathoett also be unelesstoodithgt,de btemaeftdotmdrqwmenﬂ previded need not

h . .
be ap§nteapiaviet et i Rrstaieri Faimy ghlfal alUe! AREERE iy provices
treatHw%ﬁP'td é‘ Ié‘s@gpdé@rbé b BompeitRe RBARE Hial tiIEDE ane4ué Fehe other

overall level of protection, or if it is safer than
ageM@mp@meﬁeﬁbve fayem perticyler indiighrlr §tioean baatseghe combination with

otheggét to e%aﬁ?ﬁ/&l% ?\feﬁglpf%ﬂelt @8%%(8%% Itg gé’ gé@? than competitive

agerd®d wei ght of the recipient, kind of concurrent

treatnent, if an frequency of treatnent, and th
naftis engerstons T@ﬁ%/ thersuitglgjdosg of W@,@smoprﬁgcmg to the present

inve@Log\f Wll[ SN gﬂaagﬁoﬁzger s et aﬁé it egeg owéﬁﬁg bc{?dﬂh‘é' F’é&?fgent kind of

i sun erm of
concﬁlkrieht tne@trh@@t afbny\/\/fl'el:pmncyuumreammr i ameln theet ne’nure ofhihe effect

IR PR N R T st e e ! gubiect, as
is ur{d% %é‘nd"@é@%maﬁ(@ﬁmﬁ oyt Hedbr SASE the QH' W%Jt %hdﬁ@éibenmentatlon

be a nistered 1n nultiple doses or
Thlsayplcadlgl lavmimadjmsmmmeﬂanctand dose, e@ aeadictiont afrteel dose if the

B i i n condmlfmctl on wi.th other therapeutics
paﬂqﬂt 28 2V PRYY W'Yt sease or directed to other synptoms

t he\*h%ot‘otal%éen F]%H | 18P ebeh thtrREAP R1EYIBe ‘H‘dn‘hﬁn@tered in multiple

i nvent i on, ceuti cal conposli tion y contain
dosesuior abl @ ghglenrdoeemt iTbal cympesitignisablay bar edeinisteredcploas or in

s, carriers _.andfor. a lpari c
Conj\“%é'ioﬁi f"’% Off1e5 c BELIRRY G q'rﬁa&teéjg?? v@ecgﬁéaﬁ%o@ EH?%ed to other
Sym%ﬁgqhgﬁéo@_ns whi ch can be used pharnaceutically.
In addition to the compounds of the invention, a pharmaceutical composition
may contain suitable pharmaceutically acceptable carriers, such as excipients, carriers

and/or auxiliaries, which facilitate processing of the active compounds into preparations

which can be used pharmaceutically.

Having now fully described this invention, it will be appreciated by those skilled in

the art that the same can be performed within a wide range of equiv alent parameters,
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35 Having now fully described this invention, it wll
be appreciated by those skilled in the art that the
we a008/0caB3 be perforned within a w de range of PCT/EP2003/050348
equi val ent paraneters, WD 2005/ 014033
concBﬁEFét%?%Oaﬁd O&RHtBNs 2WiteOuRC aabdrivid Grten athd siftdiahtioscope of the
W t hout departing fromthe spirit and scope of the
mventmmeanch\wﬂwoalhundwa experimaniRtionexper i ment ati on. Wil e

nvent i n cr NA&SH
!@ 2 n@g%n@n?%%t herZ‘ofélé%G(‘:F| bz\?\n&]I ﬁpbe un gg?%%ﬂ specific
embb&iiﬁenté tHepesraRakill eveptindigrstooarthabdti i | capablenst furthelf mcdifications.
application I's intended to cover any variatigns, uses

This @ppb@agn 48 intanslegftocrEer FWeYariagans. dI1SEs W ﬁgaptiaﬁo%gfethgpnventlon
| g
ololf}5, 4188, 15, Bindls iR el R ppures rom

the preewt disclosistarscympr within deowint on nustbmaeyr pratct)ce \mhllhcmthe art to
t he invention &ﬁrtal ns, and as pli

to
whichs g ITENUPR APEAIES 3EH i BeAbr seaphs&tphﬁzfs FsPMlseatures
hereHBefd?@ sefoRA a%ffoﬂcﬂ% dﬁ@ﬂ?@? &'tl"i‘é Fdindsef erences

I'ted herein, inc I'ng | our nal es or abstracts,
pubﬂlll referenaas cntedphérleu'shm;dhclmgsjownalfmhdegmrrmlsaacts publlshed or
fore nts. or a

unp iR Tk oft fResieh St aeieat ). e S oport Pétents or any
othef Féfé*eﬁe&e alﬂ@éﬁﬂlrﬁg/ lhéH’rbHI‘é'tétgbﬂéfer@ﬁE@heﬁe‘"ﬂb|u§i§ud|né b@HE@S tables,

and text present inthe cited references.
figurésl dintli textapregentetién ding m’c@d cfarennes. gidditianelly,eheresticeesontents of

e S5 D BB L 6B 4 oo

referépean net hod steps convent| onal net hods steps knovvn
met hods or conventional nethods is not any

admefeienne t ivatkngwy argibed | steass@pnmnt'@ﬁabmsthﬁ%ﬁ@m known
metrgotggt gg tc@h&%rﬁ%k?LWeqﬂédsons It daln%%? % %cﬂﬂg%noﬂhat any aspect,

e relevant ar or egoil

desdiipten opmbadipherit fof tispprEisbhicinestioi iseliscosed) 1augbt érduggested in
reveal the general nature of the invention that
the rgtenaptsartan, by appl yi ng know edge within the skill of

t hey, r réded}% HQ g)éilbﬁeofctﬂgt Eific ?ﬂé&ﬁnsﬁﬂcs?\ﬁ@gsriﬁﬁjlly reveal the

cite rmdl y an
general natuse afithé ummntlorm tlmnoth apeanf bycami‘;zmg |knewt®Ige\wiﬂ1imthle skill of

the ég%ﬁﬁydlrﬁﬁ@e&)q@p St f) tk&wgetg%r%ﬁgsg\% ﬁ n)zgeadly modlfy and/or
adaﬁhefo‘?f C\fdé?iou§ugéb\m9§tmr@t 5088 %B@cnﬂ@d'ém&?dlmgﬂﬁsf angthout undue

I nt ende thin the neaning an range o
expamuentaﬁcenwtmﬂt tiaparting dloos e gemerdl ventapt ajdbe dresent firrvention.

id ted h in. .S .
Theisiey SROGHAPHIENE B0 SR LB P By st Ber 8P sy fedBraning an
ranqes of ¥ uﬁd&%d@éﬂcﬂoﬁ% alscld8eq T drAbbdimenty] lﬁtﬁﬁedof)n the teaching and
imt a Ion, such that the term nol og phr aseol ogy

guidafica pmspnmlemremoétclsﬁodm ursiersteod dha thernféaﬁﬁo@gydorbtprmmology

ne 3 oS 9o R, S PR @My o

phrdé@@Wg?@gmeoéres&ﬁ%p@lef@étﬁinﬂﬁw bé fitkiprétad Uth@Skllled'lamIsﬁ@ in light
escribed the invention, it will be nore readil

of therigeeking® andguidesre mepranted herain fig cPBIANAOB ViNe kgpwledge of
one 3F ofelita sl@”ﬁtﬁls' pical study outline, that is

Having now described the invention, it will be more readily understood by
reference to the following example of an exemplary clinical study outline, that is
provided by way of illustration, and not intended to be limiting of the present

invention.
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to be limting of the present invention. WD
wQe@5/0004033 PCT/ EP2003/ 050348 28 EXAVPLE Li BCT/B8P2003/050348

abbrevi ati ons AE Adverse ev&nt AST Aspartate

Transam nase ALT Al ani ne Transani nase OCNS Central

Ner vous stem CPMP Comm ttee for Proprietary

MeEXAMBULE Produc is CRA dinical Research Associate

CRF Case Report Form CSF Cerebrospinal Fluid DER Drug
List &vabidreRefiomg (form) FDA Food and Drug Adninistration

(US) GCP Good CI i ni caI Practice GFAP Gial Fibrillary

Aci d Rgot el n tHornmone GHD G owt h Hor none
Def i ciagRcy Qg,ﬁ,hggey Practi ce hCG Human
Chori gpirc Gona b,ﬁganﬁndébAA 5- Hydr oxyi ndol eacetic

aci d ¥R "'OWUV@’éh rél'l\fér%ﬂs%ybt@ﬁ\ | nt er nat i onal

Conf ercgifie On HRMMAESRE PRIPprietaEGutdeenensratts Et hi cs
Conmi idree | GF- LiihiBsiRdsBarlch kesddiaat h Factor | | G-BP- 3
I nsu! iorRA | ke Goavk Rep@€F&in binding protein 3 |IRB

I nstitggd onal Revdesspleardidl U I nternational Unit [V
I ntraygmpous  LOAPAvdmreRegopdo)P Long term

pot entFpat i on  Moodvbhd DeigasaniRétraviedi(8) Resear ch
Associgire MSAQdshtClipicel Fgsticem At rophy  NFL

Neur ofGHARTENt | Bliak Ebtilary Acid Protein

GH Growth Hormone
GHD Growth Hormone Deficiency
GLP Good Laboratory Practice
hCG Human Chorionic Gonadotrophin
5-HIAA 5-Hydroxyindoleacetic acid
HVA Homovanillic acid
ICH International Conference on Harmonisation
IEC Independent Ethics Committee
IGF-1 Insulin-like Growth Factor |
IGFBP-3 Insulin-like Growth Factor binding protein 3
IRB Institutional Review Board
U International Unit
v intravenous
L-DOPA Levodopa
LTP Long term potentiation
MG Milligram
MRA Medical Research Associate
MSA Multiple System Atrophy
NFL Neurofilament protein
NHP Nottingham Health Profile
PLM Posturo-Locomotor Manual test
r-hGH Recombinant Human Growth Hormone
RNA Ribonucleic Acid
SAE Serious adverse event
TD Therapeutic Director
TPN Total parenteral nutrition
UPDRS Unified Parkinson’s Disease Rating Scale
WHO World Health Organisation
Study synopsis

Title: A phase Il, single center, double-blind, randomized, placebo-controlled study
of subcutaneously administered recombinant human growth hormone
(r-hGH) in the treatment of Multiple System Atrophy (MSA)

Project phase: Phase |l

Indication: Multiple System Atrophy

Primary objectives:
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NHP Not ti ngham Heal th Profil e PLM Posturo-Loconot or

Manual test r-hGH Recombi nant Human Growt h Hor nbne
websBiId498nucl ei ¢ Aci d SAE Seri ous adver se evenPCT/EP2003/050348

Therapeutic Director TPN P®tal parenteral nutrition

1) UPDRS Unidacgionar R Riedérnsing the asiedRa itreatiieat W|thV\H@GH by the
Wrld Health Oganisation 5 St ud% synopsi s Titl

analysigsef Glial Eibrliay Aeigt Broteifo(BFaP |anﬁdNeH%9fﬂ!ﬁm¢&teBr0tem (NFL),
marBl S50 GeGBL BN o e TSR bhcr et f g0
2) in the tCgataent of Miltiple System Atrophy (MSA) 10

Proj ect phase: Phase 11 Indjcation: Miltiple stem

€) ﬁﬁamwlonpﬁsnﬁpmp@@c&w‘tk}eglacg@p2@@51/p01q0 Cth al assessments
e AT e s T R A o

(b) SEblatatIBrbas toraparestwiih Ptarebiorin (E&EAR) ofaudomdenicdestirgrent

Protein (NFL), markers for neurodegeneration, in the
Secendap: @RIGCHYESt | ui d ( Hol mberg et al., 1998). 2)
I i ebo
(@) T T35S the Saidh) amd oty oF P TS p A ticpufi@h
(b) Toi détedt laykdlffermrice Betwnesse gRaupsnin Sisdase( pegrésdiow)using the
St abi | i t|o ared with placebo in results
Posé,l(g &QPBWQFF? ?@%@ tﬁﬁt( g%ondary obj ectives: (a) To
fihe-NGHh
(©) IREPBRERCI LAY oF I SEyREAR Wb b diéalth Profie
(NHB)atswebelgw))ups i n di sease progression using the

Post ur o- L oco test (PLM (c) Inprovenment in
? Atlg)f rfo%bq 'éjl@ured usi ng the Nottingham

_;\%thﬁhsarz@h@ ﬁecdr%‘lﬁ)mt(ﬁ@ﬁab@r@\/v)‘h BRfmbAe $-HESH)AO

eval uabl e patients 15 Study dru Sai zen(r

Tregtnenbrediment MG eer GWes Hasr fqrria@pr}t%r(wghrmﬁ&ble dose

cscd SRTHS e A Rl e 7 B bt

is sighdfitantiynvéek).ons of 1 ng and 0.5ng, if the patient |s
significantly worse).
Route of administration: subcutaneous

Procedures: Patients will be required to fulfil the criteria for a clinicall y probable
diagnosis of MSA before inclusion. There will be 6 visits, a pre -study evaluation,
study day 1, month 3, 6, 9 and 12. Analyses of cerebrospinal fluid for GFAP and
NFL will take place at pre-study evaluation, month 6 and month 12. At study day 1,
month 6 and month 12, the patient will be asked to complete the NHP
questionnaire, they will be assessed regarding functionality with the UPDRS and
autonomic testing will be performed.

Safety and efficacy data will be obtained through routine clinical fol low-up, routine
haematology, clinical chemistry and urinalysis, in addition to the specific procedures
mentioned below.

Obijectives

The objectives of the study are:

Primary objectives

e [Laboratory: To determine the effect of treatment with r-hGH by the analysis of
GFAP and NFL (markers for neurodegeneration) in the cerebrospinal fluid
(Holmberg et al., 1998) i.e. the stabilisation of GFAP and NFL in the patients
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Route of adm ni stration: subcutaneous 20 Procedures:
Patients will be required to fulfil the criteria for a
wa@bdiosiocaBs y probabl e diagnosis of MSA bef or e PCT/EP2003/050348

inclusion. There will be 630isits, a pre -study
receﬁ}h@' Yai@aNand Shednceiselin NRBEd darlers a8nd $n of continuing
yses of cerebrospinal fluid for GFAP and NFL wi ||
degradﬁu,orpll@ﬂ@ plecpbe 9&@URIly eval uation, nonth 6 and nonth
(?1“2 At study day 1, nonth 6 and mont h 12, the patient
Gal ‘be asked to con‘pl ete the NHP 25 questionnaire,

= SthelizaMdr abeofpHess adthr theasidtets gmcptmoruabmr;al\ustsbssments as
UPDRS and autonomic testing will Eerforrred Saf et

measuredesith thecyniiad £afkinsombs Ebm%ﬁe.ﬁatlﬁgn eRIgHAPBEDHIXE)-
- ShM SR SRR ldcReg SIS eRonghiEDeElg (Appenci

[). procedures nentioned bel ow. 30 Cbiectives The
obj ectives of the study are: Primary objectives
390@%?&’6&‘2199"”% determine the effect of treatment with

+ Trersusdonordy ah Rl SEFGE T MpSfiiotugien.

. 'I(d‘kélle!?@ﬁr%)ﬁtmf?érencé%bﬁbvetanegrotjbg isit alsiehbs aprogressforGoag the
and NFL in the patients WO 2005/ 014033

PostpoFLeconotr ddasies e §P LM 6588 BYOWIhGH and an i ncrease

. @g&tp\gﬁﬁg i diHiy ﬂflﬁfsa%ce ) gr%qu%EHgg%r}Qotﬁpghgm Health Profile

(NHP} @ekldeiawy.on as conpared with the placebo group in
functional assessnents as 5 neasured with the Unified
Studppgpulaien s Di sease Ratl ng Scal e (Appendix F). 7

t I results of
Forth Rk 5 P ARaEPRPRERLAY. b BARPE L CEMe T ves
o Méectosibetthet inelusiednd amlu$xoh eritdrid spacifidd in-thé€Hollowingi sections

patient population. 10 To detect any difference
Wlthlﬁéf‘ﬁé@ﬁcéﬁgd'ﬁée frAM@ sease progression using the
. I
Fgﬁpéx\l/vglﬁrééaeﬁlgﬂgb O({OL{}@{' i t{;éﬁ?ﬁﬁ%e a\gw n%énsﬁﬁlr%g%’ ?hés’%guwed activities
speditdd inthbaurotdeal, ahdPr of| le (NHP) (see below). Study
popul ation 15 Forty patien ncluded.in t

+ BRGRINTS BRI e ReRRS Fom MARF e PTple e SaRiyls P, have all
que@éeggqe%)éﬁ)eﬂstb‘m%%fdﬁaﬁm fe ?J' Hey) e Sgbrisee fol I owi ng

I ons he speci dtime franme, Receive
Inclusien aditedait ed course of treatnent and conplete the

To bee %L[Ilglb?g f(%F tlr%c\(usmn into this study, each patient must fulfil the following
criteria within 28 days prior to Study Day 1:

1) Fulfil the criteria for a clinically probable diagnosis of MSA (below)

2) Have a life expectancy of at least one year

3) Should be between 30 and 75 years of age

4) Willingness and ability to comply with the protocol for the duration of the study.

5) Written informed consent given prior to any study -related procedure not part of
the patient's normal medical care, with the understanding that the patient may
withdraw consent at any time without prejudice to future medical care.

6) Female patients must

Either (a) Be post-menopausal or surgically sterilised

Or (b) - Use a hormonal contraceptive, intra-uterine device,
diaphragm with spermicide or condom with spermicide for the duration of the study,

And (c) Must be neither pregnant nor breast-feeding.
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specified in the protocol, and 20 Have his or her

Case Report Form (CRF) conpl eted, received and have
w@bdos/ogwes i es resol ved to the standard requi r eBChyEP100&050348

Sponsor. Inclusion criteri&1To be eligible for

Conﬂrﬁfdtu@ﬁl%tl@t@nidveSpatemﬁys BEC Prégridrennust e festdblished by a
ollowwng criteria within 28 days prior to, Stud

negammq sgrura@rm)arthCﬁ pregRaney tetséfduang 56 28 @?Vﬁicﬁ%ﬁﬂ'@g pefiod prior

By e T Ny

Surg|%g||@§@rlﬁgewears of age 4) WI li ngness and ability to
conply with the protocol for the duration of the

Exclysionjoritedp W itten inforned consent given prior to any

f
e e S PR 8 rcl ot S
1. (iaidedRividemye ofi ddntomitanbisfectiorabr iflantinatoryidisease in the blood
prej udj ce to future nedical care. 6) Fenmale patients
OVC%*%QOSEH”PHQW (a) Be post-nenopausal or surgically
i
2. S, bieBBira, AT AIeALR 2 TA e (R HRRIE LY e normal range
(valﬁgﬂb?ltﬁ;beNutherglaamMnﬁethfmrorttbStdw E)taydr) of the study,
C st be t her nt nor breast-feedin
3. Rpgpennsspioniaesy o )0 gﬁﬁg 8 1 1l oont i r mat i oln tghat
4. Fﬂeém&mfdrwahg affile PaAGRATLy. Tus! be established

negative ser urinary pregnancy test during
5. Hymtlg&onﬂwn Sonkessi adequatély dreated rwith thygogdhomagne replacement
th ;r gnhancy test is not required if the patient is post
nopausal or surgically sterilised. 5 Exclusion

6. B‘édlé@&ﬂﬁlﬁ%})@ﬁbﬁsiﬂﬁﬁti ng any of the follow ng
criteria wil'l be excluded fromthe study: 1. dinical

7. Ryeviduadistory ofdpepal TumeliSyndeame mob puigifallyifieesey.

|se se in the C br [ i r
B S A5 P et “SIE RERLA o HebSnafong . Ban o
systé}ﬁrd@beés’mGESlghﬂlcéMﬁémd@W effectbof ebdesr érl@a’mtbhgmm HPatients
prior to Study Day .. 3. Presence or histor

with @II@JI@@H)@%IQHEIICEN @@d(&w\%easeo@ .e1 pjesenge obdediag 9&( @aEﬁJaC symptoms
with %%&ggynr&gat?dﬁé 24! ‘é%d”f%'r'déa?ff}[kﬁb@ rast Weﬁ@tfm sﬁ/n%téﬁ%) are not

equately reate thyroid
ellgllﬁlepl acenent therapy). 15 6. Beni gn crani al

hypertension. 7. Previ hi st T
o e o L 1S DS 8o o3l BB bepmena

orocB88fe FBAL GhohtrksebesiRy SR  ertRN- mal i gnant organ or
10. History of prior allergy to r-hGH. '
11. Previous treatment with r-hGH.

Assignment of patient numbers and treatment groups

Forty patients will be enrolled into the study and on entry, will be randomised to
receive subcutaneous injections of either SAIZEN® or placebo 1mg, in a double -
blind manner for 12 months (with possible dose escalation at 6 months to
alternating daily injections of 1mg and 0.5mg, if the patient is significantly worse).
The treatment assigned to each patient will be determined according to a
computer-generated randomisation list. The patient packs and enclosed vi als will be
labelled with a unique patient identification number.

When a patient has been found eligible for the study and completed all the pre -
study procedures, he/she will be allocated a unique patient identification number in

sequential, chronological order after completion of all the baseline assessments on
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system c di sease or significant secondary effects of
cancer are not eligible. Patients wth clinically
wa@k@nioi40eant cardi ac di sease (i.e. presence of PdPEPIVE81050348
cardi ac synptons 20 with n8eked limtations and need
Studfl @ayaﬂOIbﬂidrCtB%nonﬁén bPa pRAEADhurBBER inmtieatesnalld be identified
Have taken anot her i nvestl ational dru
s%udy after

by th@rr Ihtﬁas ar&(éatepzfrblﬁhnshﬁwd@@@ﬁ*@m‘wth gneciEonythe;
rendiyzaioly s BF oy ST HahpSFhlnor reBhiatalel. O

StudWrﬁéhléatlbﬂ" Assi gnnent of patient nunbers and
treatment groups Forty patl ents will be enrolled into
Presentation iprgparationn stasads angdilabelliid r andoni sed to recei ve

o SRR TSRS B, AR B P s
prepaﬁé‘-ﬁ%hhh%lﬁéﬁi Qichs @@ht@tm@@ 241U QSIamg)hShGH plusabxaeipieats (sucrose,

daily injections of a f the pat t
phosphai facithrit% M@BPSPhqfl?eaﬁdeﬁ'ﬂLﬁgﬁt‘Jr%sP c{rgn%%l'eﬁ%% or

sos P4 P 4288, 9658 05cheging cxcpins ony. he

solvertGiss réduhseutibnseitl be sapslied inl c:hmdgealxmntalding Metac resol 0.3%
uni que patient identification nunber. Wen a patient

(WIVHBIVEBRIPT iRjeFP el i gi bl e for the study and conpl et ed

One "i‘IHI of Qﬁm@rcﬁu% wilP b%trégé{né%ﬂ&’c%@gmrﬁ’ﬁ 51 RHENMTHE Fyject® Auto -
alTocated a unique patient rdentification nunber in

Injectsrquitinbé aisedcior dinis| stgdy @indowillebe atipplied tompatientsnalong with the

all the baseline ssessment s on WD 2005/014033
recorb@wmb@%?@@@%é €532 Study Day 1. Prior to allocation

| I
e BoefyRBLFEl 4T Rote stioaRt) o pog gy e A
studpedmgshdgmm ber mhmmelde Bt adyemneeﬂoca’u@ndomei%nabg'h in his locked,
er iden tion nunb I [ ] t
mSyalise-sodialad GEPbeRel g Sho, 2haP Sl 68 hEY B fensed
onlya{'S’;fj thebalbat ta'meoy’itéJ%ha%uglst (cPabyz eniembér I agtetd igpecifically
be suppli ed by Serono as a mul tidose reparation
authprised aby \thal slmceﬁﬁngatqn ngszmrqraﬂesﬂg)/\ﬂyhegvkﬂﬂegs from the

ocof AT S one BPEE B £ ey oo

and 888id7 ¥ Xird§ shetldss Hhemgptedaseibthe Spoasar ladiesauthorlsed its
cont ai ning excipients only. The 10 sol vent for

contirgledrissei t ution will be supplied in cartridges
Oncg é@%gﬂ%dﬁ@ﬁ\%agﬁﬁfstﬁ 3%@uéaw}f“ufﬁ)e 4 lﬂg"‘%‘ucﬁfldf&r stored between
2°C faﬂ@ @6t (BB e afdWiebh) and Lssd miuhiruznuayérfw iesygrect (r)
Auto - Injector will be used for this study and wl |
Labajling app Prekadiad pall Pe Mrepapdig Maat iPqah g 3IUKSBAYIRTHS-
Dosk! koS 48RS of SRdlItub KARBhISERSH Pr oduct g'hts to be
Eacﬁfpudyntdmu gecdivs éubc&tmeedsum]eahcsepnaf@rabtycattbed”mme three times

preferably in a | oc \RI
a week (preferably Monday, Wednesday and Friday) at a dose of 1mg for 12

months. However, if at the 6-month visit the patient is significantly worse in any of
the following clinical symptoms or findings the dose will be escalated to alternating
daily injections of 1mg and 0.5mg.

= Worsening of dysarthria, dysphagia, paresis, coordination, rigidity, balan ce,
walking ability, urinary continence or sexual function

» Increased levels of NFL in the cerebrospinal fluid

» Further impairment of results of the cardiovascular reflex tests
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tenperature-controlled refrigerator or cold room
Study drugs may be di spensed only by the

wo pwesidogat or, by a pharnaci st or by a nenber BET/EPEDI/050348
specifically authorised by3the Investigator, as

Inje@RIN Gt aRouldNYedeviatéd otis fheoraddoenstl) Eﬂngm@dﬁgs At the
st or age condi ti ons should be reported to the Sponsor

Inveshigaier atdisgretionnieypalient arna f@,mmﬂyn%mta@r/ewbﬁrd g¥ be taught to
the Sponsor has authorised its
admgﬂé{él? %ég@?%cst}éﬂgmce reconstituted with bacteriostatic
TheGhatiesntwillt e sdked e hicadpd abﬁecmd)rcﬁcthbelimeeusf ijEtlandtﬁfélamount
(36F and 46F) and used within 21 days c& ection 25
Injeqaﬁanﬂuwlaﬁ%ﬂ PRYREGIRFANPISE %@Wﬁ?@%é‘r arytqgr et |ocal
qui rements. Dose, route and schedul e of
go_né:_ts_%_utlaﬁfﬂe}’a m nistration Each patient wll receive a
Thes,wlecmftzm’nlemagmamenedloanqm efidr tid gxcaptibe df Aspirin} dudgeg the study
a week (preferably Monday, Wdnesday and
'anirel”@&&?fi at a dose of 1 ng for 12 nonths. However, if
witithd Bc tmetﬂbté&a Séﬁ;hmbwardn%rthat 8 bOMifib e ddkssary for the
worse 1 n any of e followmng clinical synptons or
patiéntisiivelfaretarel that willwotl inteefegs vithdhe study mledigatianimagy be given at
ect S,. Of a d.0.5 N Wor seni ng of
the doueslionrs digiicty AcRnRRENd: “Fos apsiiiqrorert aflos must be
repdrtedl B thi ap@%;ﬁ%ﬁ@ sechi6h kf tHe GRF dlbdg withi db¥age information, route,
continence or sexual function ” Increased | evels of
dategrof ddminiséragien etndospraas forILlﬁedp@QltmnEUY taerun piganedeiagnostic,

results OV ryr . e :
ther§eafo pioSuSioe HEpBhaR g e, FhhE T EoRay Brrod must be
recdiBedlifl e Eobcmitaranpioeedalkdeaetivn @frtﬁeaORH da8ludifly the date,
the Investigator's discretion, the patlent or a

indigatian anchdesssiolion of e PiaspdyestansheitQItCaaes ni st er t he
I e
Theolﬁet ﬁiérﬁ{]ﬁer Eﬁyﬁﬁﬁﬁél Huc‘ﬁ’s (L cﬁﬁela‘%lﬁ%lgw%d‘%% R{l%éﬁl%oﬁﬁjmtlonal
supplemdmmahdcall eihet exmcomdaat aedpations mmstaoejr@crqrdedmmi the case
Conconi t ant therapy The use of anti-coagul ant

repqre ren; e S@Wet\HaY ﬁé COR¥EMIaNSh dB19SAspi rin) during the
As ﬁ’ﬁéJ%yan 'o%t@éﬂeh I ANE BatibhihwiihBe BkERT {o0fBoRPHE llsacgfyany self-

I cations that are considered necessary for t
mech)eatloamnadywyfcarcb and that will not interfere vvlth the

Info st ugi nedi cati on nay be given at the Investigator's
. Administration of all concom tant drugs
Eac@&?ﬁerﬁ%lly%ﬁi@ﬁﬂé Betidrt Wil DeaRrIreRM G¥itRe %ﬁﬁiy’s%‘bj@f:tl\ié%eand overall
al on dosage information, route, dates of

requickmentst Bafqrercoaddcmnﬂga@mwf floe peentadests miameriommroutmely

i o B e PR el Rk iy e ot

usmbﬁhémre@@%fbﬂném COANQMfoAnbd T aReal Form el thepaiént is willing
the CRF, including the date, indication and

to pesticipatst inothefstudye Wiittere difoEsedneprseat Wil e seruested after the
patient has been given sufficient time to consider participation and the opportunity

to ask for further details. The Informed Consent Form will be signed and personally
dated by both the patient and the Investigator/Sub -investigator. A copy of the signhed
form will be provided to the patient, and the original will be retained with the source
documents. Although nursing staff may be involved in describing the ftrial to a
patient, the Investigator/Sub-investigator must participate in discussions with the
patient and must sign and personally date the Informed Consent Form.

A short CRF will be completed for all patients who sign the Informed Consent Form

but who do not subsequently enter the study. These patients will be identified by
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The use of any herbal /natural products or other "folk
remedi es", vitamns, nutritional supplenents and all
w@rdsnimancorm t ant medi cati ons nust be recor deRCT/EP100&050348

case report formin the sa#e way as conventional

their ‘ﬂﬁiﬁ?l%-ar%odé%éstol?'bﬁmﬁ nSHY IS A die Rdces sef andp@biend for exclusion
Wi be asked to record details of any self-

from rieel stualyi wil berregorgiedr y card. | nformed consent Each
otentially eligible patient will be infornmed of the

Pre- walu ctives and overall requirenents. Before

Withﬁpﬁglﬂay:sn@f Smdyolbaﬁh’ﬁ(déyeof Eindt rigtjection FMOhGPRY hatiertd must be
e

routinely 25 int patient's treatnent,

e t he .
evaluatedoi datesning ifl theypgrai aligible fruide studyy This gMaluation should
tient using the Patient Information Leaflet/Infornmed
nsent Form |f the patient is willing to
o NPEdiEAIGERRIEand hishery Sufityentvib isatiely IncilieiomeshdBrelesibn criteria (a

will be requested after the patient has been given :
lab restiti shad e mvaflableoins pidar iasetislypthie xClysien: Raterion 2, iLe.
r ' to ask for further details. The Inforned
crea@ﬁlﬁgeé]\g?%l%‘l’r}iw Il be signed and personally 30 dated by
o ARirhbdrsurivatieanil mngetitrenddundtd gampld Stiberebrospinal fluid will be
-investigator. A COFZQ]Of t he si 8ned form w I{ be
takepr B¢ gamAie wilhee sgnt inthe logal lereraleivgiondre anplysiseof GFAP and
NFLWﬁsf [ned with the source docunents. Although nursing
staft may be involved in describing the trial to a
STUDatDANt1 the Investigator/Sub-investigator nust
participate in discussions with the patient a St
The dolipwing Paselias fatd \ArdapesassE s s 85 clneRpaoTiped and
&ﬁﬁ; U 1o 16 PkiRk feétRin &F -nERL TRBES iIN¥\Re:
reco@ﬂlﬁ&ﬁﬁé n é?gtfcf ConsentI F?ﬂ?n tl;ut who do not
o Gorhpletpimedioal bistay urnelatdidyMSAhese patients will be
identified by WD 2005/ 014033 .PCT/ EP2Q03/ 050348 34 .
«  HIRGY qirife: R WSER SO HnPLAING: oGl Cjaskiosineup tvpe i
4 ons for exclusion fromthe study
kno%@?ﬁdg@&?g@%&gggﬁpr e-study evaluation Wthin 28 days
o OflleStiodf Begnoyrdptdy dafa, inalgding miates dfdrirtbf e thriiiy)and gender.
atients must. be, evaluated.to determi.ne if they are
- Fiysigab eamTatione nglid paRY i ApdiiehSGsul o
. d)lm‘é?rlntv?fi eadBdir&idted Qﬁé&%la%nalt%hgf YooHebhljteh®thebiRations and
satrsfy slnc usion and Exclusion criteria (a |ab
procedardst shoul d be available in order to satisfy the
exclusion criterion 2, i.e. creatinine,. AST/ALT). 10.
. FRiNanasuRIns viTICabe erT e HOBMYpl LHgaYSis and
iRfiebiPsepnal fluid will be taken. The sanple will be
anht&s‘cgc{lfé’{o the local |aboratory for the analysis of GFAP _
o ‘Hvalpafitt Wit equeStdoivtaDeompletdiéhd dlottinghagn bleséhiRyefile quality

d d d be coll / per forped and. .
of 1ok RS TR0 e eRasis PEhER) ARR0 TR s o
the M’tje‘?ﬁ.ﬂ on of r-hGH These incl ude:

invol

e The Investigator will assess the patient’s functional ability by completing the
Unified Parkinson’s Disease Rating Scale (UPDRS) (see below)

e The Posturo-Locomotor Manual (PLM) Test will be performed by the Investigator
as described below.

e Autonomic testing will be performed by the Investigator (heart rate variability at

controlled forced respiration, blood pressure and heart rate responses to tilt)
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Conpl ete nmedi cal history unrelated to MSA. History of
the condition under study, including date of

walc@goosss, sub -type if known and previ ous tPET/AP3003/050348
Col | ection of denographic @data, including dates of

Monh Bth, ethnicity and gender. 20 Physi cal

exam nation, including body weight and vital signs
The dolfovdng rapeediges mill Receeriastnedzat herrnd phiionth 3 (no more than a

[ res Routine
Weeﬁ%gﬁlg%m#%g&,eggfét%%gmﬁﬁem s Lﬁ%/(,sjegﬂgocri nol ogy,
o MHydicH exmiddtibn iabludbraiies sighshGH 25 The patient will
be requested to conplete the Nottingham Health Profile

« Ageassment of afverseqyests, anepmitantyaedisalieng and-peocedures

{ { - L ' ; in this t th
RN Slot . SN TS B0 SEERVAI e Lo e
o [BAGLé Oonal ability by conpleting the Unified
Par ki nson' s Di sease Rating Scal e (UPDRS) (see bel ow)

TheJollowing [Posedires itk deoresformasiall thereng ofrenttnsl (nogeore than a

erfornmed b scri bed bel ow.
weeRBeyfs T & Vet g’ T e &iysfisiToy  ne
o PRYSS ieSabhatidheintiudingt Btay sighgbi 1 ity at  control | ed
forced respiration, blood pressure and heart rate

. Resms@gemtologw vimical 057hemdiey  PeremrotEy0508iglysis  and
The foll ow ng procedures will be perfornmed
antl ?d'?ﬁﬁg H%’ f Month 3 (no nore than a week earlier or

o AsyRBkdrtbeaditiae deatss ebacsthightthsdichtiondaNs bededures
exam nation including vital ;&gns 5 Assessnent of

» Advwebsepuneinre wiltbe penfotraed 8 campie of aﬁﬁemem@@ldhé@ will be

DR AR 163 PR PR L S e anc

NFLtiegelend of Month 6 (no nore than a week earlier or a
week |ater than the scheduled visit): 10 Phys

i cal
+ Thematian wil beceaumsie 13 campiatedee Najtiaghan Health Profile quality
of mj& na?lgéﬁ%}[eanﬁlné g}ﬁﬁlﬁ%oeg(pe %?é {Oymﬁg:élq%ﬁgs)gessnen tl%?tor or StUdy

nursddver se events, concom tant nedications and procedures
A lunmbar puncture will be perforned and a sa
» 'the dpyesigeil wili gsepss fhe ﬁét'eflt§ funetipnatrabilityy IQ@W'?F'”Q the

Ul AR DRpLE et RRE bR [P 200 2 01

o Aogtonermidt edstingheilNes berfgimasd ngahé hnisstigiater (Gear taye variability at
controlled forced respiration, blood pressure and heart rate responses to {ilt)

If the patient is significantly worse in any of the following clinical symptoms or
findings, the dose will be escalated to alternating daily injections of 1mg and 0.5mg.

» Worsening of dysarthria, dysphagia, paresis, coordination, rigidity, balance,
walking ability, urinary continence or sexual functions

» |ncreased levels of CSF-NFL

= Further impairment of resulis of the cardiovascular reflex tests

Month 9

The following procedures will be performed at the end of Month 9 (no more than a
week earlier or a week later than the scheduled visit):

e Physical examination including vital signs

o Assessment of adverse events, concomitant medications and procedures

e Routine haematology, clinical chemistry and urinalysis
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of life questionnaire. This will be explained to the
patient by the Investigator or study nurse. 20 The
wo pwsdidogat or will assess the patient's functi BEEEP2003/050348
ability by conpleting the 3@nified Parkinson's D sease
Montﬂa’tz (6t FSNGWiRg (WiaR®lal) Aut onomi ¢ testing will be

— perfornmed by the I nvesti gat or {he art rate variabilit
The Ilommwpmeri@rfzsr wﬂlmpeégrﬁne%ﬁ Bie el gollopited2dpe ragrg than a
t I t
weelggéme]r o@%\e\yﬁy et ég'i%lnntﬂgnéchégiul ﬁ\h%@' Fg V\Eh%”én of  treatment with
r-hGBly BRiawireYy eapwithodiwed of thdﬂpatdnﬁ érom tHe ﬂadyescal at ed
to alternating dall%lnlectlons of 1rrgand05rrg N
. RlWﬁté‘@hEX@ﬂtﬁ’tatlQSJS%ﬁ'U pg yitalsigphagi a, paresi s,

- R AR b R, RO g an
antidod’ o HIEHCSF- NFL ~ Further inpairnment of results of

the cardiovascul ar reflex tests 30 Month 9 The
o Assesomentobadiassr cuentai congamit mgdigations antk PEdrgdyres

+ 300Rel B BB L b PRuPr B SBE balnple, B e obREIaR I will be

takeh "The'éaAle Wilkbe $edin o thiseasiabotatofy f Yies analesndfsGFAP and
conconmi tant nedi cations and procedures 35 Routine

NFLfemslsat ol ogy, clinical chemistry and urinal ysis WD

%OS%\I#B,\:}E o, C@é&é%@%g&ﬁ@% ovﬁ\fen gﬁgfrrg} ﬁwu E_feé?lt\l;'\n Prlof (De quality
of lif@gibstisrthial Thizewinst expldpatiho H2e patiemtbyethiehavestigateredr study

earlier or a week later than the scheduled visit),
NUrsSe. e, the end of treatnment with r-hGH or follow ng

. 'Igﬁer Wy ‘g?b%?%l s@esgnﬂepgédﬁ ngts lflfneffbﬁéleaﬁﬁt‘&d%% C%méoletlng the

SIC exan1na 1 on incl vita S|gns

Umﬂbaenmkmbog’g Diséass Rating Beaies(URDRShdocr i nol ogy,
urinal ysis.and anti bodi es to r_c?ssme t of

. Hm@p%t@r@eﬁ@@ot%\ﬂwﬁlt(%h%ﬂ E@ét\‘!’ﬁltk?eo% rocedur es
R ,ﬁ:thgi‘H?J Ut ||eb%"'p'ﬁ:rflof%%88%%8ﬁ %%H?ﬁnﬁﬁaphﬁm%uﬁq forced

Cerebr osp |na e sanple
respbatlcsrerﬁlocbd)ptdrseufe)aadi healioatetresgorfises toHit).anal ysi s of
GFAP and NFL | evel s. ‘;ﬁrﬁg{ﬁ, patient w
G

In cage rf QNEote aesen BES (3¢ Br Blfn'?qkﬂ@ a@glﬁc?g)t Oleiporatory
abnc%)r’g{aﬁl ﬁt&%ﬂoﬁﬂg@ 8oty vBIWMtbhs Péhded ! 'F@Seét@ciﬁ’ﬂ@re frequently

nvestlgator or Study nurse
and/bnaesditiogat tﬂstw\/iplel”foemedasrd‘ietm elinpicallyeimdicatéd gt alotigl Investigator’'s

oo el SR ek oo B B BE TR s 5P s

dosd Bt-&iay @?&g,‘%ﬁlbh&%rlﬁi’@ﬂ*@ﬁﬁﬁﬁér.

Premature study discontinuation and replacement policy

Discontinuation criteria

Patients will be informed that they have the right to withdraw from the study at any
time, without prejudice to their medical care, and that they are not obliged to state
their reasons. Any withdrawal must be fully documented in the CRF, and should be
followed up by the Investigator.

Additionally, the Investigator may withdraw a patient at any time if this is considered
to be in the patient’s best interest.

During the course of the study, the patient must be discontinued for the following
reason:

e (modified) WHO Grade 3 or 4 toxicity considered by the Investigator to be
related to the study drug
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Autononic testing will be perfornmed (heart rate
variability at controlled forced respiration, blood
wee@spuoss and heart rate responses to tilt). 2BCT/BPIAYEs0348
of an ongoi ng adverse event7 such as a clinically
Patueﬁwme&'b“@ai&cérﬁmereatf@fMnes@treawf@é ity, appropriate
safety eval uations shoul d be repeated nore frequently
o Admig¢sion &aldindntensivetGared)ler f or ned when clinically
cated, (0 the | nvesti ator unt i |
. PF@QGP'U‘('?'@H‘gn%r'n?JHg'np r}gnpg?mg ?Sd 19%28&@&)[\'@@ psed
o 2 158% itk 'rr%ﬁf iline8$ Br SignficHAY weFseaing/\br infeeaiatentslindse,
S Premat ure Study di scontinuation and
. Adeatmbs grolicy Discontinuation criteria Patients

wil| be.informed that they have the right to withdraw
o AdMyRistrREVEI]ASPNEt any time, without prejudice to
If a é?ﬁ’e%ﬁt Fé‘ﬂﬁ terekurhdfo?  folo\W-Up) ittty sl @ ﬁﬁdbgt%dcémact the
elr reasons. Any withdrawal nust be fully
patledbmmnsuredhatrtherreasmh:fora‘mﬂ refusning ipeot @madWS@\ﬁé/@nprlkeWIse

if a ﬁ%&ﬁf{\%ﬂe@%ﬁﬁ}{ % tongﬂydg"{orgﬁﬁal ltﬁgy, ?%t H‘EP’ %EHO%% Pasons, an

atten‘?tgtnsfﬁdiﬁ(ﬂ 4 niReb® edtablivh Bt itkatrue lbs%%bnllgltm est adverse event
the course of the study, the patient nust be

(beading amrmrndwtlr@d patientstase ot pbligasto sta@sfbﬁlr regsonNsiodi f i ed)

if th\é\ﬁgg Vi gﬁ{%}ﬁﬁr'@é}s elgxk)l%r'}l%[él déi?%l?ﬁ&ﬁﬁ}u%gyttﬂr u%n%ry reason for

dlscﬂ%éﬂéﬂ%ﬁstpgg/ e RIxYY Gﬁ@%&pp%pnﬁ’&élﬁdﬂ@nn@fytl’@ CRF and all
di sconti nued for these reasons:

efforisntmaiss ihee magee tauspMpleter 20 apory ithe a&hséﬁéat'oﬂﬁcﬁ‘%g‘q{augh'y as
oy € 5 e

pos . FRTRIHABES (PEE B b adEiiming e patents

withdratval egrdesitibéd imesstion 5.7. Advyeadeeres events should be followed up

Adm ni stratiyve reas If a atl nt fal turn
until regolpéen ennR! ag@ﬂ@%&?@ aB@ 1JBer tb Ig%tté‘qqgeof study
drugp%b%'é(/eF%tﬁQ%HBﬁelt hat the reason for not returning is

ho adverse event. Likewise, if a patient decides
Replaoethiest polidgynue fromthe study, e.g. for personal

reasons,

shogli Betet o OHESE BTSRRI By or Bb QuE Tt M) wliher i not

be r‘eall&eﬂggﬂ gt lrfé%ib%‘t(ﬁaﬁ’érﬂs Natstakdrig etblt@ed vitie doheiot fulfll the
reasons the study drug therapy |Is Bremature
ug

ellglbill’slcmrﬂenlaﬁu[wlerﬂ$1mq§i beueplaced asmtd eralugblechattanttiate paeded to
be.recorded in the appropriate section of the CRF
e"al%\ﬂt@tQFI ‘&‘forts must be made to conpl ete and report
AdvéRe Reperamkiirps as thoroughly as 15 possible. A
.conpl ete T1nal evaluation should be made follow ng the
Defipitiohent' s wit hdrawal as described in section 6.7. Any

An add\é?sresgveeﬁ/te@té i§ hda 28 4R LiRErY Anedical occurrence in a patient

or clinical investigation subject administered a pharmaceutical product, which does

not necessarily have a causal relationship with this treatment. An adverse event can
therefore be any unfavourable and unintended sign (including an abnormal
laboratory finding), symptom, or disease temporally associated with the use of a
medicinal (investigational) product, whether or not related to the medicinal
(investigational) product.

Reporting

All AEs, as defined above, encountered during the clinical study as well as any
serious adverse events, will be reported in the appropriate section of the CRF. It is

important that this includes the duration of the AE (onset/resolution dates), the
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until resolution or until a period of 30 days has
el apsed after the | ast dose of study drug, whichever

WO goosloetoshorter. Repl acenent policy 20 Shoul d BCPaEP20831050348
drop out or be withdrawn fB®mthe study, his or her

sevdtiyiige reldtlonsieib tolterdral | (pesdisid, pbbabipelnligely e see below), the
(patients m stakenly included who do not fulfil the

freqeenay wbdl any cemmr@itara)trq?éme@hti@pﬁﬂ%qd (98 otlagy actien takeno
t
Proffffey 2o £, AL e RIG8RY, Moo AL 8, EBBoRhHRY. win -

reasovable imM&)sdosicaed iteedndsistration of dv@deugradiileay to be at tributed to
occurrence in a patient or clinical investigatio

conaiEsb caiseRR (OB THOpHaK FRSBNRAE AN MG | O"QW ¢k clinically
reosPfe, PReliEE S AR (B Rael el RubRS iRyl s no

requiretiae dulfipipideétirdtiomi nt ended sign (i ncluding an
abnormal 30 | aboratory finding), synptom or disea

Possiieror al Ay cligisali ey mqlﬁd'ﬂaelmamate%o@m%@@fty with a
reas%h%l%s hgaééﬁfé?ml{;én’@;g tlré(()ﬂr?])at ?P:ghreg grﬁgfﬁouke orlf%ohf&l also be

expléinedAks coa@.mibrftld‘i@@bs&bowethardmgsltoercdndzrrdmlsnmfmmwtlon on drug
. clinical study as well as any 35 serious adverse
W'thgﬂ?é\‘ﬁlénamp? [a E‘gr%rp‘&ﬂo@% in the appropriate section of

Unhgg&at on o Imi(%elé’xr%ﬂi onse?lg]g:%g tattlégn{é%at eg)%rrhtgﬁ[g \(\/,\g1 temporal

relat&ﬂ%ﬁp@l@%ﬁg RAMiRRAAO8A QHtIdH nalkss sewvaudal yelatibeship |mprobable
reI ati onshj to the dru ossi bl e, ably, unlj
o s aeelo T FHes. FRERRaEya HTSHYRG oAEaRSS dpievide” plausible
expl%ﬁﬁ@érﬁﬁem di spensed (or other action taken).

A clinical event including |aboratory test
Sevamnyomfnaduarye wivehtsawillr e soaddd a ccording éo)dlea eroditbed WHO toxicity

dm ni strati of the dru nlikel be at tributed ..
aracfig sCaig B eStins s ot Betrnd el Bhard B Liestigator
will é\@u%'l%hsé‘v@h yodlﬁn?tﬁ‘é fob&ild defiritsmonabl e response on

drawal (dechalTenge). Rechallenge information is

MlldnotTher Qaﬂﬂntesl aware of the evapisodeymplam,deut thesent o symptom is

&I | p? tad event including | aboratory test abnormality
easily tojerated e asonabl e time sequence to administration of
Modéi8tedr UgThe! Cpéﬁ@n@%@@#n’eﬁcé& Séhfﬁkﬁentlgls%émféﬁnt%d ift¥rfere with or

concurrent disease or other drugs or chem cals.
reduceffos eaheousuat IQMengfaGhl\tIWdrawal may be | acking or

uncl ear.  Unl.i ke vent [ udi n
SevBHEor at opniestt XRAFREN o5 Ry BF ditent is unable to carry
out tiglacngdd p to drug adm nistration which nakes a

causal relationship i npr_obabl e and in which other
Lifedhmenmm cdhe patientislbie ipiab gisyiroante adusrselevent.

| ausi bl nat i

Advgrse event %ata w1l|ebé)08tamedol{}om any information volunteered by the patient
or through patient questioning. Additionally, adverse event data will also be
collected through the use of a diary card.

Serious adverse events

A serious adverse event (SAE) is defined as any untoward medical occurrence that
at any dose:

e Results in death,

o s life-threatening (i.e., the patient was at risk of death at the time of the event.
This does not refer to an event that hypothetically might have caused death if it

were more severe),
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e event or synptom he event or synmptomis 20
o Remsithyn pefsistamntsot. SIMJﬁ@lrﬁtd@abﬂﬁE opidapatitiexper i ences
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. 195 GRBECTRIANT A0 BrtuOetedh & Csovere. - signifi cant
. Ié gﬂ@tﬁéﬁﬂédn%l L}f Fﬁ‘ﬁér‘té’rﬂ'd&dltﬁhe%%atér%ﬂhdtﬁnémﬁbi Belimediately

activities fe-threatenin The
life tpmatemngsorl neseltms ceathr |osmosuo¢ahsauenabutelsS@leéqu .major clinical

oSS U s et B B0 HST Pl o prven
one ‘%b%ﬁe%@rﬁds%te&neé@i(ém9@@'df)éucﬁ@b‘lléht%%ré\l@t@hsﬁéttmatment

al so be collected through the use of a diar
in arcentrgSacy comm ahairiomefehakerd® rosehperasnadiiepd glyscrasias or

com 4385 15, PSR P HBBIR =0 S8l qopment of s

depéﬁdfeﬁcywr@?‘Q@Qb@Qgil. ., the patient was at risk of
death”at the time of the event. This does not refer

to an event that hypothetically m ght have caused

death if it 35 were nore severe), WO 2005/014033
Clinfeal [datayQifanete® Requires inpatient

hospi tal i sati on or prolongation of existing
Routit@$Bkialoloygt i on, Restilnical éhenpetnysi st ent  or
Haerbdd¥sti | cant di sabi | i t ySaaiurh ncapacity, |s a congenital
Haeragtocl y or birth def ec®qtassium | s anot her nedically
Red tdfpuhiant condi tion (iUrea, one that may not be
Whltelm‘e@huatel y 5 life thtreatrémd ng or result in death or
Neuttopaits't al i sation, but i®otalbdiawdiy of maj or clinical
Lymrshogytesﬁl cance. It nay jbEdgardeise the patient, or may
Monmogtgeu re interventi on t(éﬁl vBvent one of the other
Eosirgphilous out comes. EQSQ@T)SQE@I‘PF&MSE‘}P&M
Basophitsénsi ve treat rrent kaline phesRyelseé§ room or at hone
Throfnbpcydgd er gi ¢ br onchospcé@ﬁf?sebl ood dyscrasias or
Erytmmy\tﬁﬁgdl@ﬁgtatm"alfiatao ndENdogdnflagy; 0 | npat| ent
Electrapbipresi#l i sat i ons, or d@@%ﬂﬂﬁﬁé‘ﬁ? k) dr y
Uringlysiseldths ey or drug abu@‘é’r%qroﬂ”i (et Stl'"&%%r"é&'b%‘o”e TSH)

Protaiar amet ers Routi ne haenit inical chenmistry :

Gluc
Ketogg;‘leﬁgl obi nSodi um I_b%ﬁﬁfe&éhmulatmg ﬁorfc’nloHénF I-(?)d cell
P

Urea Luteinising Hormone (LH)
Blood Growth Hormone (GH)
Insulin-like growth factor | (IGF -1)
Insulin-like growth factor binding protein 3 (IGFBP -3)
Insulin
Growth Hormone antibodies

' These tests will only be performed at the Baseline visit

All of the above-listed tests will be performed at the frequencies described in the
study schedule below.

Blood Sample Collection and Serum Preparation

Local Laboratory procedure : Haematology, Blood chemistry, Endocrinology

30ml of blood will be drawn (6 serum tubes of 4ml each and 3 plasma EDTA tubes
of 3ml each). Samples for haemoglobin, leukocytes, thrombocytes, differentials and
glucose will be analysed according to routine hospital procedure at the laboratory.
All other samples will be stored at the Sahlgrenska hospital at -80°C until assayed.
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Insulin-Tirke gromh factor

Usingr tibes WibeWr aptieRAGATS é‘ﬁ’%l

intera@Ythdic rclgﬁr{ﬁﬁ?tggggfélrﬁgo

perforne

elow)T

VI Sl

b b Q‘@iéﬁm

ul i n-1

s arg

\di8cted at the

ﬁmﬁ%rkﬁﬁ%?mte'ﬁ;wiﬂ YeViaB8led with

the phtwret- ideatifichtions hembit Iaridepammdnmadnb atolleration date and time of

Trequencies described i

bloog ssieplearpMPleH Mayche 6R'
tlmeéﬁg,gr\ﬁftl‘ﬁhysﬁf&CQ

crinol ogy 30

P%q;gg
%y(Sme%ll o?g@mt Iqa%e& ra

st ud sch rﬂ

wn (6

ul e bel o

- Bnnloatany specific
Chrﬁgeéﬁosﬁébé of sample

serum

collectibe smost Mreetar(dedaﬁ'dhesemcastime Efeaininisteationofothe3mhGH dose

precBAngNe SATRS calied

| abor at ory.

3500, RPMD dopert o

haerm

| obi n

IS9tioRdFT ST egRipe

sml 6E B|d6%ieé’re3\ﬁﬁﬁ’c!r§\nfhgnn§d3ar&éih't[1§e faﬂapééralln |@L@@§t§¢§;d:

other sanples wll
in thehrefriggnaipr éﬁ@lﬁ&tmlhmstpme a0 minuter)CCantiifugngsiayad doomgemperature

P2003/ g?ﬁﬁﬁpaﬁ%@f%?thﬁ gé@%f’

Sat '

Gatons

grens

%‘Pﬁ@%@s@ Il be

%@boagulation

?{aserum

collddid 8hd 'dt\/)(ded'mutaﬂl uoﬁ%ftﬂfmlsfdw Saﬂfﬂlé§9te§ Pmeaiately frozen at
tubes with

or bglaw c8ayul wnt, shipmeshi OBEo@IaﬂL@éﬁwﬂl ke a'-‘r%‘tc((fﬂolz%l &) the central

anti - GH anti bodi es

Iabo%lﬁryS éﬁ}le%rv\\flﬂl étgpéoc

sanp es W

Usi n

foeeh, of obBRoi) g eie e

RdyP¥e as back-up

atl ent

samb#enSafripted wiinbenshibped do thepedriteahiabionatory by ,the: Glorpurateo@RA.
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bl ood sanpl e.

col | ected when convenient (i.e
20  Study schedule

Sanpl es may be

not at any specific

Parameters Pre study | Study | Month 3 { Month 6 | Month 9 | Month
evaluatio | Day 1 12
n

Informed consent X

Medical review and history to | X

satisfy eligibility criteria

Disease and therapy history X'

Demographic data X!

Physical exam and vital signs X X X X X

Current disease related medical X!

condition

Haematology, chemistry and X X X X X

urinalysis

Endocrinology X' X X

Antibodies to hGH X X X

Lumbar puncture for CSF | X X X




times but within Study Day(s) indicated) but the exact
time and date of sanple 10 collection nust be

w0 e@snowas The exact tinme of admi nistration of P€TEP2003/050348
r-hGH dose preceding the ganple collection nust be

analysis (Geprgaprmeg) in the [CRF. 8m Jof Dlodd are Wyithdrawn into a

NHP quakityaf ¥fef r i ger at or| (maxi mumXine 30 ni nut ?g). - X

plain tube and sleruymis ranared hyv ~codanlati ah in
o LY o Al oy \va v L= L

Functlonaﬁbenﬁl fadeBsRpehs T room tleaperajure 3500 RPM for 10

(UPDRS)serum 15 col | ectled and dilvi ded into 4 dliquots|of 1 nl

=

m nutes (accordijng to manufactuner spedgifications),

MeasurerR@@lof PEANPl es arle 1 nmedi gtxely frozen at| or bellow -20C

unt il shi ppent —Oneali-guot—wiH—besert_{(frezen

Autonomigiigstie@nt ral | abprat ory, [three will be

LA ~3 T LA’ L] T SCTIC \fl UL’,II) tO
s)t(ored frozen

Studytre@ﬁneﬂf bel'ow - 200 at the study SIIXe as bax:21<-up X

WHO"OXICﬁbBWaQt”er by the Corporate CRA| )(26 Sta bsch;da(l e

es Qarml esl will1—be shibbed
vur T T LA P

Adverse E’\ﬂarn@l-’@b&’fng Pre St udy St udy l\/blnt

hX3 Montlhx6 Monfix 9
F

bnt h =1V

Dav_1 12 n
\.ﬂ.y —_— - )

orned
Concomitgaly MegdicafigRs e%d nd historyXto X| %satisflyleligibiity
procedurdd i teri a Di seasel and therjapy history Xl Dem)graphi c

XX X X[ X X

X_Phvsical vam . and it Al

10

15

20

25

—data X-aim--ae—wi—tad
If depe vathin dft slays of Paydy Bay Jediiz 8P sé’%ﬁamoorﬁpea‘t this procedure
Oy
2 |f tE@gfé‘gEﬂn%l ég 89ﬁXS|§?WWd£sn§‘I Séﬁll%{xgx?/g t%& Gﬁ%élﬁ@dYﬁi §Iternatlng daily
injections bl endg amd CSMK X X WO 2005/ 014033
PCT/ EP2003/ 050348 41 analysis (GFAP, NFL) NHP quality
of life X X X Functional assessnents X X X (UPDRS)
UnnfM%PpHFIGHE@ﬁ méeféé\héu\?lﬁ\glo &PDRS)esting X X X St udy
treatnment X X toxicity %radlngxxxx
The use of the UPDRS as a rating tool to fo

Parkinson's Disease is a commonly accepted method. It is made up of the 1)

low the longitudinal course of

Mentation, Behavior, and Mood, 2) ADL and 3) Motor sections. These are evaluated
by interview. Some sections require multiple grades assigned to each extremity. A
total of 199 points are possible. 199 represents the worst (total) disability, 0--no
disability.

l. Mentation, Behavior, Mood

¢ Intellectual Impairment

0-none

1-mild (consistent forgetfulness with partial recollection of events with no other difficulties)
2-moderate memory loss with disorientation and moderate difficulty h andling complex
problems

3-severe memory loss with disorientation to time and often place, severe impairment with
problems

4-severe memory loss with orientation only to person, unable to make judgments or solve
problems

e Thought Disorder

0-none

1-vivid dreaming

2-"benign" hallucination with insight retained

3-occasional to frequent hallucination or delusions without insight, could interfere with daily

activities
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Adverse Event Reporting X X X X Concomi tant
Medi cations and X X X X X procedures If done within

wdaddooday®3df Study Day 1, it is not necessary tBCT/EP®a3/050348
this procedure 2 If the pattent is significantly

4-per¥iBlefnalltidifatidn SeeIwidnls, HiEfloes peyarbsisl to al ternating daily
injections of 1 nyg and 0.5ng 5 Unified Parkinson
* Depresgiod Rating Scal e (UPDRS) The use of the UPDRS as a

0notr?ésleﬂ19 tool to follow the |ongitudinal course of
n's Dis

t-periogs PhERAATES B G EI TAHIAT Po o R ey o A R v deys
or a wgekADL and 3) Mot or sections. These are evaluated by

nt e 38S ions require multiple grades
zsuséas‘,'qurg%é’ﬁesf'(?n Og%ﬂ e)?i(r emity. A 10 total of 199 points
3-vegetativp swaptbine (ind@Bnia eproesdén ebuliahweigbtigss)( t ot al )

di abl I isability. 1. Mentation, Behavior,
4'Veq§6 d° Y {)%PeqY'tg(r:ét?"lﬂ:é ||I"’?npai rment O-none 15 1-mild

. Mo:tmaﬂonllratlatwfeor getfulness with partial recollection of

0-nors ints Wth no other difficulties) 2-noderate nenory
s with disorientation and noderate difficulty

1leshaﬁaﬁsbnigeomrplpe$(sivqor obl ens 3-severe nenory loss with

2- Iosgj ?ﬂﬁlémtcﬁtd'ls‘ﬂﬂﬁrregt ihle [)Qzétl\?engchgﬂ‘h&@n pl ace, severe

4-severe menmory |oss with
3- lOS@pf @Wﬁm@l%rﬁi%ﬁﬁws’fﬂ@d@é%ﬁ (rayHer) 1 eetit#Psnake | udgnent s

4W|t95ra\§9|86?nplé?é %QésmotquHQﬁlght Di sorder 0-none 1-vivid
ng 25 22beni gn" hal luci nation with insight

L. reMF'WéGS of Beibuakivial to frequent hal l ucination or

. %%'eb‘ﬁi ons w thout insight, could interfere with daily
ctrvities WO 2005/ 014033 PCT/ EP2003/ 050348 42
O-nounagber si st ent hal | uci nati on, delusions, or florid

1-milB§ HFBQ8H Sro dlf@&ﬂtﬁ/%‘éfﬁlg%dgrsfb@ﬂ present 1-periods of
sadness or i1t greater th?n normal, never sustai ned

2- moﬂé?at%?féeofﬂaﬁ‘a’é bf’éﬁ}‘e&’a‘??p% or a week 2-sustai ned
3-seleHy afsdte) flkQlienti} aveeiko repeat

4-unintelligible most of time

« Salivation

0-normal

1-slight but noticeable increase, may have nighttime droolin g
2-moderately excessive saliva, hay minimal drooling
3-marked drooling

o Swallowing

0-normal

1-rare choking

2-occasional choking

3-requires soft food

4-requires NG tube or G -tube

s Handwriting

0-normal

1-slightly small or slow

2-all words small but legible

3-severely affected, not all words legible

4-majority illegible

e Cutting Food/Handing Utensils

0-normal
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3-vegetative synptoms (insomia, anorexia, abulia,
wei ght loss) 4-vegetative synptoms with suicidality
wobdoswatoBdN/ I nitiative 10 O-normal 1-1ess of PCT/EP2003/050348
assertive, nore passive 2-l4dss of initiative or
1-sorfik\ghat slevesit cdlumsglbatiid hedp aeddedi ti es 3-1 oss of
initiatrve or disjnterest in day to say (routine)
2'Carh%L{tim\ﬂSE f°8gs’ SgMGiNE d}esﬂ%‘?s conpl ete | oss of notivation
3-food Bnusk be Aatt buticen ésdeklfDai | y Li vi ng Speech 0- nor mal
oA affected, no difficulty bei ng understood
4neef_an%hgka ely affected, may be asked to repeat 20
o [Hessiugrely affected, frequently asked to repeat

0-nor4'allm! ntelligible nost of time Salivation O-nornal
130 ght but noticeable increase, may have nighttine

1-sordewitdt slowgn@Belp needtédr at el y excessi ve saliva, hay
) (N [ = A ooling Swallown
2 oc«%}ﬁé%ﬂp%%dé{&gs Sﬁ%rﬁﬁ?ﬁgg'%‘é% occasi onal choki gg
3-corgidesaile helg resired Pyisan dg spagtiindedondG t ube or G -tube
4-he|§|@§‘f'wri ting O-normal 35 1-slightly small or slow
-all words small but |egible 3-severely affected, not

 Mydiengords legible 4-mpjority illegible Cutting
O-nofid/ Handi ng Uensils 40 O-nornmal WO 2005/ 014033

PCT/ EP2003/ 050348 43 1-sonewhat sl ow and cl unsy but
1-sormewirat |sb>wrfyéa@5elp needed

2-needs help with shower or bath or very slow in hygienic care
3-requires assistance for washing, brushing teeth, going to bathroom
4-helpless

e Turning in Bed/ Adjusting Bed Clothes

0-normal

1-somewhat slow no help needed

2-can turn alone or adjust sheets but with great difficulty
3-san initiate but not turn or adjust alone

4-helpless

e Falling-Unrelated to Freezing

0-none

1-rare falls

2-occasional, less than one per day

3-average of once per day

4->1 per day

e Freezing When Walking

0-normal

1-rare, may have start hesitation

2-occasional falls from freezing,

3-frequent freezing, occasional falls

4-frequent falls from freezin

¢ Walking

0-normal

1-mild difficulty, day drag legs or decrease arm swing
2-moderate difficultly requires no assist

3-severe disturbance requires assistance

4-cannot walk at all even with assist
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2-can cut nost foods, sone hel p needed 3-food nust be
cut, but can feed self 4-needs to be fed 5 Dressing
w@2006/00B3 1- sonewhat sl ow, no hel p needed 2- OBCHEPZINZDS0348
help with buttons or arns 4h sl eeves 3-considerable
o TR&hé required but can do sonething alone 10
4- hel pl ess Hygiene O-normal 1-sonewhat slow but no
0-absgdl p needed 2-needs help with shower or bath or very

1-slig§i§ﬁ#ihfﬁedﬁ§ﬁi, aﬁi b‘oﬂﬁeﬁcﬁneﬁﬁ: ptiequi res assi stance for
washin rushing. teeth, going to bathroom 4-helpless
2-moge[aig; H%h?rﬁo'%d‘? p%lﬁ”ﬁst ing Bed C othes 0-nornal
3-sevbae§<nﬂ@vd?ﬁt~itﬁln®a4dyrmﬁhlmsp needed 20 2-can turn al one or
us eet.s but w.th great difficulty 3-san
4'maqﬁjfjt'_f‘%ff§rer§d¥'%r{8%nytauc “rll'ﬁ%g adj ust al one 4-hel pl ess
o SeabbiyComphaite RethtédtdParkinsogismD- none 25 1-rare falls
0-n6 2-occasional, |ess than one per day 3-average of once
Ber day 4->1 per day Freezing Wen Wal king 30
1-ocddsionallyalas hurbness, timgling.cand nsitdaachingesi t at i on
2-occasi gnal. | s fromfreezing, 3-frequent
2-freqqggg§ﬁﬁrbo? dbsércezsasésﬁ%donal falls 4-frequent falls from
3-frefueptpainfuBiEns®dnki ng O0-normal  1-mild difficulty, day

4-ex 8% or decrease armsw ng 2-noderate
excdl‘?%ings)lgﬁ y requires no assi st

[l Motor Exam

e Speech

0-normal

1-slight loss of expression, diction,volume
2-monotone, slurred but understandable, mod. impaired
3-marked impairment, difficult to understand
4-unintelligible

* Facial Expression

0-Normal

1-slight hypomymia, could be poker face

2-slight but definite abnormal diminution in expression
3-mod. hypomimia, lips parted some of time
4-masked or fixed face, lips parted 1/4 of inch or more with complete loss of expression
e Tremor at Rest

o Face

0-absent

1-slight and infrequent

2-mild and present most of time

3-moderate and present most of time

4-marked and present most of time

e Right Upper Extremity (RUE)

0-absent

1-slight and infrequent

2-mild and present most of time

3-moderate and present most of time

4-marked and present most of time

e LUE

0O-absent
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3-severe di sturbance requires assistance 40 4-cannot
wal k at all even with assist WO 2005/ 014033
weEFansaPA8O3/ 050348 44 Trenor 0-absent 1- sl PQhEPENE050348
i nfrequent, not bothersonme45o patient 2-noderate,
1-slighotfheingequent 0 patient 5 3-severe, interfere with many
rked, interferes with nmany activities

activitie -
2-m|@gﬁg8|:e e?%ﬂ%#&?ﬁ?% Rel at ed t o Parki nsoni sm 0-none
3-motlemtrasl prasdnt yndstst timerbness, tingling, and mld aching

4-ma:h93d2a'nprp?&léﬁ%ostb&ttinﬁm di stressing 3-frequent painful
sensation 4-excrucliating pain Ill. Mtor Exam

e HRgeech 15 0-normal 1-slight | oss of expression,

o-ab&gtion, volume 2-nonotone, slurred but understandabl e,
nod. inpaired 3-marked inpairnent, difficult to

1-slight dedt infraaeent 4- uni ntel 1i gi bl e 20 Faci al Expression

- Nar =Sl hypomym a, could be poker face

2 m"g-a?ﬁipg%”‘bﬁ?&é%%%i te abnormal dimnution in

3-magirpateary prased mastof tiporri mia, 1ips parted sone of tine

4-matredarnidBr&edt Pbsfdrxigd face, |ips parted 1/4 of inch or
nore with conplete | oss of expression Trenor at Rest

* lgFce O0-absent 1-slight and infrequent 30 2-mild and
o-ab&drgsent nost of time 3-noderate and present nost of
time 4-marked and present nost of tinme R ght Upper

1-slight BR& RfrEJUSNRUE)

2-mild and present most of time

3-moderate and present most of time

4-marked and present most of time

» Action or Postural Tremor

» RUE

0-absent

1-slight, present with action

2-moderate, present with action

3-moderate present with action and posture holding
4-marked, interferes with feeding

» LUE

0-absent

1-slight, present with action

2-moderate, present with action

3-moderate present with action and posture holding

4-marked, interferes with feeding

* Rigidity
e Neck
O-absent

1-slight or only with activation
2-mild/moderate

3-marked, full range of motion
4-severe

e RUE

O-absent

1-slight or only with activation

2-mild/moderate
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0-absent 35 1-slight and infrequent 2-mld and present
nost of tinme 3-noderate and present nost of tine
wd20mnkeas and present nost of time LUE 40 0- BOBEP100XM30348
2005/ 014033 PCT/ EP2003/ 050348 45 1-slight and
3-matkbir @NueREk ofmidtibsl and present nost of tine 3-noderate
and present nost of tine 4-marked and present nost of
4-se¥ef§p 5 RLE 0-absent 1-slight and infrequent 2-nild
e LK present nost of tine 3-noderate and present nost
0 bof time 10 4-marked and present nost of tinme LLE
-abg§Mhphsent  1-slight and infrequent 2-mild and present
1-sligﬁ05|torfl(5fva/kri aﬁivéﬁon& noder at e and present nost of tine
A= mar and present nost of tinme Action or Postural
z'm'@f’g’??ﬁ@?e RUE 0-absent 20 1-slight, present with
3-madetl| fuh rarerabdetiat e, present with acti on 3-noderate
eresent with action and posture hol ding 4-marked,
iNterferes with feeding LUE 25 0-absent 1-slight,
e RuEesent with action 2-noderate, present with action
O_abSSG-n{mderate present with action and posture hol di ng

1-slight or only with activation

4-se

2-mild/moderate

3-marked, full range of motion

4-severe

e LLE

0-absent

1-slight or only with activation

2-mild/moderate

3-marked, full range of motion

4-severe

e Fingertaps

e Right

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fa tiguing, may have occasional arrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform

e Left

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform

e Hand Movements (open and close hands in rapid succession)

e Right

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional a rrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform
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4-marked, interferes wwth feeding 30 Rigidity Neck
0-absent 1-slight or only with activation

wQ20vslodfoapder ate 35 3-marked, full range of nBCT/BP2003/050348

4-severe RUE O0-absent 143light or only with
e |&Gtivation 40 2-m | d/ noderate WO 2005/ 014033

PCT/ EP2003/ 050348 46 3-marked, full range of notion
O-nognalevere LUE O-absent 5 1-sli ght or only with
1-mildSlowia, IaﬁdVereanétidhnmdrapate 3-marked, full range of

notion 4- I absent 1- r
2-maBiale B o AT 3k RiHRATEY %% dip b Bl Xnge

3- sevﬁrelgrmﬁ;bam'red Flreamxﬁhwﬂaﬁoha&&d areslssent  1-slight or only

r 4-ca%"b ac%gﬁvrgtl on 2-m | d/ noderate 3-marked, full range

arr?ﬁ/t 20 4-severe Finger taps Ri ght 0-normal
s Rapid Alternating Movements (pronate and supinate hands)

¢ Right

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional arrests
3-severely impaired. Fre quent hesitations and arrests.

4-can barely perform

o Left

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform

e Leg Agility (tap heel on ground, amp should be 3 inches)

e Right

O-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform

o Left

0-normal

1-mild slowing, and/or reduction in amp.

2-moderate impaired. Definite and early fatiguing, may have occasional arrests
3-severely impaired. Frequent hesitations and arrests.

4-can barely perform

e Arising From Chair (pt. arises with arms folded across chest)
0-normal

1-slow, may need more than one attempt

2-pushes self up from arms or seat

3-tends to fall back, may need multiple tries but can arise without assistance
4-unable to arise without help

e Posture

0-normal erect
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1-mld slow ng, and/or reduction in anp. 25 2-noderate
inpaired. Definite and early fa tiguing, may have
woecwasiosnl arrests 3-severely inpaired. FreqRenEP2003/050348
hesitations and arrests. 448an barely perform Left
1-s|ig9rt|9@’(fjd€6péd, oBdeemoPrgalsdE)rcedfMem_@ersandgor rledu;:ti on in anp.
- rate i i red. inite and. ear atiguing, m
2—deﬁ5{%@ %@8%"%@& sgﬂop%%trgay '§@%§\P@Feﬁ"% i rr%ai redg Frgquen%/
3-sevely swbpanwittakphasis est s. 4-can barely perform Hand
Mov nts .(open_ an in rapid succession
4'ma§|§8der%€<8ﬂtw%-e%§?wglagn§% %ﬁﬁc??gﬁsg%eng, agd/or reducti 021
e Gaitanp. 2-noderate inpaired. Definite and early
o-nof atiguing, may have occasional a rrests 3-severely
f"rlradai red. Frequent hesitations and arrests. 40 4-can
1-walia sy, preayf shiofie With 200% 5@ 021 08BfeFDBLIEPRODBHPOT0B48 47
ft. O -m 1. d. sl ow / j ' -
2ol QAT 3D DB e AALRE, SREVELAOB biEbutin
3-seyexe dighirpayncenfisgubpiassisi@oesi onal arrests 5 3-severely
al i.hed. Frequent hesitations and arrests. 4-can
4ca'lk])'g$g)la{}( perform Rapid Alternating Myvenents (pronate
» Rostusl Stakdlity (fetmogylsion Rsyjht O-normal 10 1-nmild
O_noﬁ wi ng, and/or reduction in anp. 2-nopderate inpaired.
inite and early fatiguing, may have occasional
1-recpversgingided- severel y i npaired. Frequent hesitations and
2-woBld 8f i fot &ugRn barely perform Left 15 O-nor nal
1-mld slowng, and/or reduction in anp. 2-noderate
3-falis gpaitergpUsief i nite and early fatiguing, nay have
4-un89E8sétamAal arrests 3-severely inpaired. Frequent

hesitations and arrests.
¢ Body Bradykinesia/ Hypokinesia

0-none

1-minimal slowness, could be normal, deliberate character

2-mild slowness and poverty of movement, definitely abnormal, or dec. amp. of movement
3-moderate slowness, poverty, or small amplitude

4-marked slowness, poverty, or amplitude

Nottingham Health Profile

The use of this questionnaire is a commonly accepted method to measure quality of
life.

Listed below are some problems people might have in their daily lives. Read the list
carefully and put a tick in the box r under "YES" for any problem that applies to you
at the moment. Tick the box under "NO" for any problem that does not apply to
you. Please answer every question. If yo u are not sure whether to answer yes or no,

tick whichever answer you think is most true at the moment.

YES NO
- I'm tired all the time r r
- | have pain at night r r
- Things are getting me down r r

- | have unbearable pain r r




4-can barely perform20 Leg Agility (tap heel on

ground, anp should be 3 inches) Ri ght 0- nor nal
wda2005/004038 owi ng, and/or reduction in anp. 2- NDRET/BPE03/050348

impaired. Definite and earH9 fatiguing, nay have

_|ta;gg0@g§tsqea,b;paﬁég|§§§ 25 3-severely I npaired. Frequent r r
hesitations_and arrests. 4-¢

-Ivedorggt,t%what]_tsrﬁkpéo NNWRE! and/ or reduction in anp. 30T r

im e"r"n’é’@ﬁ gig TnmpaiTed. DefTnite and early fatiguing, may r
ave occasional arrests 3-severely inpaired Frequent

-Ifmlde@eurﬂmht@nbarmnmoaitiarests. 4-can barely perform Arisind r

—Ifeg'l .éuuucuu {(pt——artses—wth—arns fotdedacross thest) "

norma 35 1-slow, nay need nore than one attenpt

- | cad-oplystedis atsmit fndoprsf rom arms or seat 3-tends to fall r r

haecle vonoand mil i oal A+ e Iy “wthett———————————
TTC T o o1 ]JI A O | I CD UUL \J(J.II (J.I I DC
-Ifnggg]agqg)r &% 4-unable to arise without help Posture r

- Evetithidg ROsM@fforer ect WD 2005/ 014033 PCT/ EP2003/ 050348 4& r
l-slightly st ﬂﬂned—_f%ui—d—be—ner—ncal—Ler—ngeJ——pe{—s-en————
- I'm wakigg UR iR @Pfaﬂbh?ﬁ”ﬁﬁ the {8fNINgt ooped, may | ean to one r
- |m§ngﬁe toowRIRREEIFT Y stooped w th Kyphosis 4-marked r r
exion with extrenme abnormality of posture 5 (@it
- lm@nqﬂm fkrd tQﬂv@éﬂeI@@n@wapeoﬁﬁy shuffle with short r r
-The’daﬁf?%eeﬁ‘folj tTatTom or _proput STom Z2-watrks W th v "
culty ittle or no assistance, sone festination,
-1 ha.vladmtubletgeplsg op apd dp\ulh siawmor Bepsever e di stur bance r r
T J.U '-I- L,aIIIIUL VVdI f\ I"Ubl Ul al
'If' '%rﬁﬂ(}v p% sion test) O-normal 1-recovers ' '
- I'm igail@tlen | walk r r
- | lose my temper easily these days r r
- | feel there is nobody | am close to r r
- | lie awake for most of the night r r
- | feel as if I'm losing control r r
- I'm in pain when I'm standing r r
- 1 find it hard to dress myself r r
- I soon run out of energy r r
- | find it hard to stand for long (eg at the kitchen sink, waiting for a bus) r r
- I'm in constant pain r r
- It takes me a long time to get to sleep r r
- | feel | am a burden to people r r
- Worry is keeping me awake at night r r
- 1 feel that life is not worth living r r
- | sleep badly at night r r
- I'm finding it hard to get on with people r r
- | need help to walk about outside (eg a walking aid or someone to support me) r r
- I'm in pain when going up and down stairs or steps r r
- | wake up feeling depressed r r
- I'm in pain when I'm sitting r r

Now please go back to the start and make sure that you have answered "YES" or

"NQ" to every question of the questionnaire.
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2-would fall if not caught 15 3-falls spontaneously

4-unabl e to stand Body Bradyki nesi a/ Hypoki nesi a
w@200810e4033 mi ni mal sl owness, coul d be nornal, dedT/BPIOat/E50348

character 20 2-mld sl ownes8 and poverty of novenent,

definitely abnormal, or dec. anp. of novenent

3-noder ate sl owness, poverty, or snmall anplitude

Desgnﬁeﬁ% Pgﬁ?\mé@,cogmﬁ@rmm@l testol i t ude Notti ngham
onf R B abidch, B3 DUBR 00, VA B S50 REPGEBiyFpes anc

objekiid efliabet=tive aassessmentrinbParkingoepdisedisght Abiav dleurol. Scand.,
their daily lives. Read the |list carefully and put a
1989:7812723%e box r under "YES' for any probi em that
applies to you at the nonent. Tick the box under "NO'
for any problemthat does not apply to 30 you. Pl ease
The @8I0 L3cOhYotar Wﬁm(i[my&gﬂs arsew oihe thaode debighbdrtotrneasure
answer yes Qr n [ [
the feaeral fisaltity 1o FRSKERGY SVSSA00. 1L ULIZRS Bt GRloakck e camers
to rééd??.tﬁe%o‘dy' mdRUMPES B Heel) HYvi ati%ntgh'A'?lgéut%hfatic computer
getting me'dowmn r r - | have unbearable pain r r WO
techa@ife/ QUaHlifds RETNERA0STOBEEBES to 48curel ant akjectivbleyabiation.

help me sleepr r - I've forgotten what it's like to
enjoy nyself r r - I'mfeeling on edger r - | find
Test broe@hffeul to change positionr r - | feel lonely r r
-1 can only wal k about indoors r r - I find it hard

ThetRLMeret requires tBattlye blbjgct picks g aorabjectron the flapr and walks
o7 el ok 5B e RPAE TR BHE i 12 ooy
throligH %@%bﬁ%haM{;é@ a&ejomr@ta{q ﬂnocmn&macbguﬁ ré@?iﬁhboa jot-directed
armfrhegsﬁsmp\llqemgxs Byr ggmpgrir?ge witlh tﬂe upperf%rr]mang\emof%o?rlnglssgbrjects of the
same age, the test can be used to measure the degree of disturbance in postural,
locomotive and manual motor acts, all elementary motor functions necessary for an
independent life, and often defective in Parkinsonian patients.

The idea put forward is that patients with Parkinson’s disease differ from each other
in the degree and pattern of dopamine nerve cell degeneration in the brain, and that
this in each case will cause varying degrees of postural, locomotor and manual
disturbances, a disability profile and necessitate and individualized treatment. If so,
the PLM-test should serve to record and quantify this profile for each patient as a

base for a rational treatment

Description of Autonomic Testing
Holmberg B, Kallio M, Johnels B, Elam M. Cardiovascular Reflex Testing contributes

to Clinical Evaluation and Differential Diagnosis of Parkinsonian Syndromes

All autonomic tests are performed at the department of clinical neurophysiology,
where clinical routine tests of autonomic function are based on analysis of heart rate
and BP changes in time domain. Subjects are placed and secured on a tilting table,
and recordings of heart rate and BP are initiated. Both a continuous non-invasive
finger BP measurement according to the volume -clamp principle (Finapres, Ohmeda

Monitoring  Systems, Englewood, Colorado, USA), and an automatic
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-1 find it hard to reach for thingsr r - I'min

pain when | walk r r - | lose ny tenper easily these
walayws/o4083 - | feel there is nobody | am cl 0SePCDEP2003/050348
- 1 lie awake for nost of the night r r - | feel as

sphydoMadBnﬁétﬁbn&lé%ﬁMr{épﬁygfmomarhorﬁbtéﬁ B@—QowenNipp@Sh Colin  Co,
st andi ng hard dress nysel f

Muramai@oKomakl &!ﬁy dap@m)ew@ythe euff plalceﬂuthetlefhapaet arm are used.

Heaﬁ g?a|Isfc%rlcdle9cggﬁq§'ﬁ'ﬂaa&gﬂﬁlﬁﬁﬁ)@@ﬁﬂrﬁ’i‘lg%reo]'\?)i/ {gg s%{as@nal from

the FiRBPrds. BndLadBithiiia $¢ eediubtdd during 6@&lecbnadnparibs, derest and
to people r r - Wrry is keeping ne awake at nlght r

during ConiFOHQSbF'ePﬁabfeﬁﬂﬂ@ i(8 raepiratert ﬁW'@&/lH@@ peripd),-and calculated
it hard to get
accofgﬁ?@‘ptg ﬁ‘%(téérp a'”’l(ﬁﬁ1 HF?niax HFé fe}}/];‘)v‘ oé%/\}gl Ao
outS| de (eg a vval k| ng al d or someone to support rre) r

- I"min pain when going up and down stairs
Orth@ﬁ@ﬁg test.s are perfgﬁq@duw SSEVER d@ﬁ’p thes tigper used fonramngqthe tilt

bGP, MR HRELE, b RS SRRl D

HR anNDBR Oh@msydmm}talghm nmhuttebeofcturleartei ol o spW@omanometrlcal
2005/ 014033 PCT/ EP2003/?1 50348 50 Descri ptijon
datapgiicgr ib e cepfst brtedaiahinydEastatic) HAE @read'fﬂ%m guQj with the
bi .
Finafrdy e EERL aghls AR IS kb S AR it e vl 1
few pati@ntss tanr‘a'plcd|a$1ela1$1arke%bbethbktatlolbloc8t aneksure 3all was qualltatlvely

989: 7 7-23 The Post ur o-Loco or
docqfag?teﬂiyat%ﬁﬁﬁ%%@ﬁ&éﬂnage‘é’ ‘rjrﬁé‘& 'loor Q'?%‘n pr@ﬁéér&ecﬁt@ecould be
acqlﬂfeodbéﬁ)*?é ihd g)a'tlan@aﬁgd RS MR Fet@ine@@®ehordonttl bbgi@sn %Pue to pre-

opto -electronic canera to record the body novenents
synagpaf s\weptpmeovi ng patients. An autonmatic conputer 10
techni que quantifies the notor perfornmance to secure

an objective evaluation. Test Procedure The PLMtest
Dmg"&;ﬁil"r@@"&ﬂ?af”t'“% subj ect picks up an object on the

rward to deliver it on a shelf
@Lgﬁ)&%%&gt%é@%p@ﬁt of his chin, thus forcing the
(Gilrgadlys, Lowt Proughinpolt et all. d@a@eﬁ@@@chtémemm the diagnosis of

| oconot | on, and reciw ring a tgoa -directe
multiple system atrophy. J Auton Nerv Syst 1998; 74 189 192)

Table 1 : Clinical domains, features and criteria used in the diagnosis of MSA

I Autonomic and urinary dysfunction

A. Autonomic and urinary features

1. Orthostatic hypotension by (20 mm Hg systolic or 10 mm Hg diastolic)

2. Urinary incontinence or incomplete bladder emptying

B. Criterion for autonomic failure or urinary dysfunction in MSA

Orthostatic fall in blood pressure by (30 mm Hg systolic or 15 mm Hg diastolic) or
urinary incontinence (persistent, involuntary partial or total bladder emptying,

accompanied by erectile dysfunction in men) or both

iI. Parkinsonism
A. Parkinsonian features
1. Bradykinesia (slowness of voluntary movement with progressive

reduction in speed and amplitude during repetitive actions)
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arm hand novenent. By conparing with the performance

of normal subjects of the sane age, the test can be
wais@d/oiw3easure the degree of di sturbance i n POFERI08S/)50348

| oconotive and manual notor2acts, all el enentary notor

funct R?j@tywecessary for an independent life, and

often defective in Parkinsonian patients. 20 The idea

3. put fBeskral lﬂ§tabﬂlé)t (et Gaumed Y PRMEEY Nisibnvastipilasa serebellar,
0 her in the degree and pattern of
or p%gég%%t\fe ﬁf degeneration in the brain, and

4. that Ttémérqmsmlhréamg oMddth)cause varying degrees of
postural, | oconotor and manual di sturbances, a

B. di sabPrifariondebparinsanismétMsé t ate and i ndi vi dual i zed
t FH\% t should serve to record
Braéafkg‘?ets Ihsfalt ?gnSrdg?Le :[)(féeach patient as a 25

base for a rational treatnent Description of Autonom c
Testing Hol mberg B, Kallio M Johnels B, Elam M
1. CarQﬁrégﬁlﬁ%ﬁﬂyéfu’%QPPex Testing contributes to Cinical
Eval uat.i erential D agnosis of Parkinsonian
Wndrgﬁg%éélgpﬁﬂ%%%tonom c tests are perforned at the
dezait aeria @fide baséd atancewitipsteps of oggulanibegth and direction)
cI| i cal Lne tests of autonom c function are-based
AP G ?%’*‘?ﬁ heart rate and BP changes in tine
r[lt?,hg ats3kR) ects are placed and secured on a tilting
and recordings of heart rate and BP are
| niSustaised gBoe tevaked NYSIAgoOWs non- i nvasi ve 35 fi nger BP

nmeasug.enent accor di th clanmp principle
(Fi na{?.f'g%!" hed s eﬂ/% Ws&m(ﬁ ébi?gﬁs Engl ewood,
Galt(éﬂéﬂé atiShst orrnef |Pé]n§l2tt@mﬁtl c WD 2005/ 014033

PCT/ EP2003/ 050348 51 sphygomanonetri c net hod

( Sphygnomanonet er BP-203Y, N ppon Colin Co, Miranaka,

the cuff placed on the |eft

v upg@éﬁ%&gﬁ%@&?@g@%{éa” rate is calculated with a
A. conpuCertiquspin=htract feagigesed by the pul se signal from

the_ Finapres. Sinus arrhythma is evaluated during 60
1. c@ﬁ@@ﬁ%@ﬁﬁ”ﬁ@%res’ﬁpnﬁ%W'tﬁﬁﬁ'pgrréﬂ?’l“ﬁg control |l ed deep
br eat e
B. 2%l Cupgftgcéfsﬁg{gggrr@ f@)tré??%ctt emﬁ\grsﬁu b&ﬂ%)ma?ﬂ%ct features are
usedHRrrdet)dnhﬁiﬂmadna@ohesifMSA tests are perfor med
subsequently, with the tine used for raising the tilt
table fromhorizontal position to 75 head-up tilt
A fela{glﬁ'ﬂet g% fgoatc‘!}%@@c‘éﬂ&ﬁ’é of@dérﬁlééé’éé ‘éﬁd é(&rlltﬁlcﬁf‘@'B)B% a defining
changes during el ght mnutes of 't are based
featswgmmmm@tqﬂfeaﬂuremtenulsamfoedlagnha@ been not ed that
hydrostatic errors are difficult to avoid with the
Fi napres equi pnent, event if care is taken to place
the fi nger cuff at heart level. In a few patients, a
rapid and marked orthostatic blood pressure fall was
qualitatively docunented by the Finapres signal,
whereas no reliable cuff pressure data could be 15
acquired before the patients had to be returned to
Tableo?2 i: Diagrdstiosategomiesuaf MI8Apr e- syncopal synpt ons.

W R~ W DN =P

l. Possible MSA: One criterion plus two features from separate other domains.
When the criterion is parkinsonism, a poor levodopa response qualifies as one
feature (hence only one additional feature is required)

Il. Probably MSA: Criterion for: autonomic failure/urinary dysfunction plus

poorly developed levodopa responsive parkinsonism or cerebellar dysfunction
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Di agnostic Criteria for MSA Miltiple System Atrophy
20 (Glman S, Low PA, Quinn N et al. Consensus
wat@sem®st on the diagnosis of rmultiple systePCT/EP2003/050348
atrophy. J Auton Nerv Syst 53998; 74: 189 -192) Table 1 :
. < imdie MS@'P&hoIBQ@EW esnftb by tes bPededied dffa high density of
di agnosi s of Aut onom ¢ and urinary dysfunction
gllalzsytAplaSunmonumiLtsmm iy raS@QﬁWID@aWﬁh e8 gombingfiert aft idegenerative

chai e hafE fdtostiadt AR UBR SRR RIS ed AT o) e o

bl adder enptying B. Criterion for autonomc failure or
urinary dysfunction in MSA Othostatic fall in bl ood

Tabler 3¢ Exclusion @terimferthy diagnosisef MSAm Hy di astol i c)

I par’i”ﬁ%’yor total bladder enptying, acconpanied by

synf?&ﬁgm&%ngé{tsumtgo%drgofrg g) or both Il. Parkinsoni sm
Par ki nsoni an feadtures 3% 1. Bradykinesia (sl owness

Famii.tl hvsib[yrmfeagnm‘rtavelmnderw th progressi ve reduction in

pee and anpl it ud repet.t act.i on
Sysi3556 Kistrsss Shet) E PRI PR S e 4taBs igfih 7 SBle 1
Hauﬁ’@ﬁé%r@é uhr@fta®d hevidatieh caused by prl mary visual,
vesti bul ar, cerebellar, or proprioceptive

dysfunctlon) 4. Trenor (postural, resting or both) 5

P BBl | or ST N | Byl nest

Dsm)aﬁfemqbrgéméntlg:er ebel lar features 10 1. Gait ataxia
(Wi de based stance with steps of irregular |ength and

Promginest slaying otvemﬁdﬁa@caq@,%.pf M‘?"tlﬁabSUPL?'hhﬂﬁ QArHaz¢ Ralsy
Vv n r
EvidgiBE X BLaP SRS iU B Spcondleld I b sypazome, and
pari¢tebdysfaneticf |terrB 2to 4 1V. Corticospinal tract
dysfunction A. Corticospinal tract features 1.
Ext ensor plantar responses with hyperreflexia 20 B.

m Cor[_tdbgqgtghpﬁ,lvegf@é};ondysfunctl on in MSA: no
corticospi'nal tract features are

Metabolic, molecular genetic and imaging evidence of an alternative cause of

features listed in Table 1

RESULTS AFTER SIX MONTHS

Baseline Characteristics

18 patients out of a total of 43 randomised were included in this interim
analysis for the purpose of safety (9 Placebo, 9 r-hGH). Of these 18 patients 12

were included in the efficacy analyses (6 Placebo, 6 r-hGH).

Demographics

No demographic differences were noted between the two groups. A slightly
higher weight and BMI were found in the Placebo group but this should not be of

any clinical relevance.

Disease Type

No difference in the distribution of disease type i.e. MSA-P or MSA-C was

found between the treatment groups. However one thing which was noted was the
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used in defining the diagnosis of MSA. A feature (A
is a characteristic of the disease and a criterion (B)

WO 3008/00883 ni ng feature or conposite of featurBSI/EP2003/050348
required for diagnosis. 255430 Table 2 : Diagnostic

ovel@ftRaAblESn of tHhpd of Apssdsk! anMRé: n@fnﬁaltpd)mﬂaﬂlmﬂopim@dlsease
tvvofeaturesfromse arate other domains. When the

areecitiweulfdie expecteditadie approximaiely P&, pakignis vatpbhat-P and 1/3

MS@gfgt tl:og\fe%g?ﬁweg'\‘b Pré&%ﬁgéhg*yggpgé@a%mry Fgr@/e@jgélgro‘?gﬁl’/o in each

typef Was obgbaRM On (}Yibhelro%httél Which fdYiewedthe @xpptiesl pattern. In the
poorly devel oped | evodopa responsive par ki nsoni sm or

otheds dve @éﬂteéf: shglzc,ﬂwﬁ@fq M$AA§ thapdylgAal) sas observed.

Pat hl',%péo%ﬁ?gﬂg’@ 8lt P%{]Hé/n cﬁlﬁlcyﬁe‘elev]ance %;lv%n the good

ogi ca cont presence o
distritenivhthetwten glhe abamyérﬂrgrasms c inclusions in
association with a conbinati on of degenerative
changes in the nigrostriatal and olivopontocerebellar
pat 3 : Exclusion criteria for the
di Dt s g . History Synptomatic onset under
30 Treanwanf dlatgada'on l%ﬂrtimey fioins MBS A didgross o fiast dnb@oofdsﬂudy drug

was;Sghlf Evah iBiBa FSHAAIENE (apBramPRaY 4 T ompated to 2 yrs in
the Hl@.&@b@)t elq?\t/vevé‘?exﬁhéﬁ‘ihéaat'a' werFéhéﬁ%I?O d MERECRALIOR wééSMaserved

criteria dementia Prom nent slow ng of vertical
thatsuacia@décsolomg adrthiecathes igympioniseasedy o alipgnase MSA, the patients

vi,den cal ¢ I sfuncti uch as
shoftaURTacihe fiSetsetfot shiue Vet hdPe 2t Vgbrd tatea
dysf unct| on I1l. Laboratory investigation Metabolic,
rmlmgég[pgmtgg and i magi ng evidence of an
al ternatirve cause of 20 features listed in Table 1 _
RESUIrtBe ARTERSSSIOK effitdTyS vabaion arly Qalieats whioseqnaplesl their 6
atients, out of,a, tot I of 43 1. oS
morft} Fsssment Siire*pideibyhE! titise BaiEROMon BroniEbCout gior to ©
morfiiad Qete (SkdRideeb@s 9 reshiBf. thidf 6t ket uepatd@nidedl 3 in each
were included in the efficacy anal yses (SIG Pl acebo, 6

treafmeyriHyroupe iyt Hphiebts weee IK%PW&%@@ ér@ne(: igffdwingnthelr treatment
r o | e
onal! P BEPISER, S8, AR ERt o Al ¢ o Bieen scue
mydchrdialsingarctiomotTHyee Qfatients were Wlthdrawn due to adverse events and
two patients withdrew due to their own d ecision to leave the study.
Therefore for the purpose of efficacy evaluation 12 patients, 6 in each

treatment group were included.

Motor Examination

On looking at the change in scores from baseline to 6 months there was an
increase in the mean levels in both treatment groups. However it was seen that the
level in the Placebo group had increased more than that in the r-hGH. The level of
change seen in the r-hGH group was much better than would normally be expected.

Therefore it was concluded that there is a clinical difference emerging

between the treatment groups in favour of r-hGH.
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one thing which was noted Wwas the WO 2005/ 014033

PC‘U@QQQ%QW 54 overall distribution of the type

of "disease. ITn the normal' population of this disease

ar 62n iqokiwg atjﬂmciaaqg@cmesﬁor@s fromibagglinextermanghg there was an

B 1 B 98 el IR o vt n

Ieveﬁihct'he PlaBEbY@EoAPEEY fleaddt] shopd eharetiat én e cGH. It was noted
foll owed the expected pattern. In the 5 other two

that c@m avas sprogablyy aninliewven. effestaifomsAbe gard otesultyisg the motor
exa%ﬂ@i@n%}éor% e@ﬁ ?@cr@?%?@ﬁ%tpg?&%ﬁ@’elglf '1%8;{»01151‘%' EVr?d?ﬁ'%l and the

€ goo et we
mea@rghdpge iPithe adSPyrmipowas sightlyebetearthidur at i on of t| me
from MSA di ag n05|stof|réadose of study qu%ﬁ
sl ildwretpre ghevas congkidedn tptgﬁr%dﬁsa(%{w 'EeéHC9 emerging
e pl acebo). However
bet"‘aﬁ?% t%t%ﬁ(re %@E%Jﬁa{ﬁg\{/@égﬁoﬁncl osely, it was
observed that in fact |ooking at the other synptons
used to dia.Pnose MBA, the patients should have had
th about 3 -5 years, not the 2 years
st 3l at beebHrESHR Par anet ers For the purpose of
ﬁ‘my—évgr_at_@ni only patients who conpleted their
6 (Dnmdbbklagsa‘rsé.ln@rtmawgeelnem@|l©v@l of ¢RY hatsdegpt beaathing from
p ou rior to mont.hs, were excl uded. As a.
pasqlg,fd BT tndthaihe i oo Rt iren vt hshales in the
Pladebé rGEBtco@rﬁp%#@d td 47 iRBtd=RBLiA tM‘@rnﬁ-’eérERsQ/étseﬂ th@ MAB# group. In
during their treatnent phase, one

fro
fact rﬂ@% phean el Emthect-h&ll gmwhachunearlb d@nblqdhféor@tb@elme denMonth
5 an acute nyocardial infarction. Three patients were
" withdrawn due to adverse events and two patients
Wi thésewrgsigtst todkheiery qwomisiad saied ihdicaeavhat heerst iglya better
Therefore for the purpose of effi cac eval uation 12
regubatiarept Rearbrata WathcehhGpientgoaatisp tgFdagehter e i ncl uded.
Moy, rg?&??] IP%%é)rbéa%ldd%ﬁkh{% @krd NE QhaP%I'ﬂﬁéwc@Semerglng
frombaseline nont Ns ere was I ncrease In
betviden thearedtment groupstintfavduredt fe®iH. gr oups. However it
was seen that the 30 level in the Placebo group had
i ncreased nore than that in the r-hGHd The |evel of
ABEMIIPleddife iAEH group was much better than
WO ed. Therefore it was
cor@h Udekiinghat thdhesh@ngesinathud ilenatadf AR eatedeep breathing from

basglnr}% régmon egretvt\}gs tar %ggren%gte nq.rf?we Fc’ne'aﬁ IfeeelomF cgfange in the

Placebo group compared to an increase in the mean levels in the r-hGH group.

These results look very promising and indicate that there was a better
regulation of pressure with r-hGH in comparison to Placebo.
Therefore it was concluded that there is a clinical difference emerging

between the treatment groups in favour of r-hGH.

Nottingham Health Profile

Pain
On looking at the level of change in the pain score from the NHP from

baseline to 6 months, there was a slight increase in the mean level of change in the
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WO 2005/ 014033 PCT/ EP2003/ 050348 55 UPDRS Total Score

On | ooking at the change in scores frombaseline to 6
wonoislosioshere was an i ncrease in the nean | eveCBHEPI003/050348

both treatnment groups. Howd¢er it was seen that th e

Plade®¥&rolp ddnSpdteaceberg iRy chadge e teasesbrimel idiadRange in the
that™in the r-hGH It " was noted 5 that this was

r-hGht gisatpl yThis tollddve iwlicstive of afhenefit aer §63¢# result in
the nmotor examni nation scores. An increase of
approximately 10 -15 points is normal and the nean
chagsidn the r-hGH group was slightly below this.
Therefore it was concluded that there is a clinical

di fPrieaking airhgyieug! ohsharas in e emalicResrorgfpsdhe NHP from
f o i .
sasBHn orise e iaf VTR EndTRL HE N Bhn BBEPo shangy n e

Pladgbodgrenp iioeapdred d of 4 elecrdzaecihi the rmeab lewsitdichahgednwhs r-hGH
a decrease in the nean | evel of change in the 15

groys. abip Golide incigatyesd a kenglit ohe&lde in the mean
levels in the r-hGH group. In fact the nean level in
the r-hGH group had nearly doubl ed from baseline to
MorRHysicBl These results | ook very prom sing and

e L B bEL e HEESLAL S0 T8 e o
baséline®% FerF\gljlé‘ 9R&re \k}ﬁ§ atﬁigh? incPedteGhitht Fiéarflidye? 0B BE&nge in the

emer gi ng etween the tré&atnent groups in tavour of
PlagebbGtoupbzomparedr ioaveryrléds whanga/mPthemearn kéved cditchahge in the

e BT hib Uit P R BThatt 8T 1D (10 oan

| evel of change in the Placebo group conpared to an
increase in the mean levels in the r-hGH group. These
very prom sing and indicate that there

%’Eﬁa@#&%&rﬁf bty Manfe 1P SR MO RigtEti fom poseline

to 6trhefitasish iackdsaiinahe tiddreleesionaegeeqiimpotBPedeiomemoups. The
the treatnment groups in favour of r-hGH Nottingham
leveh@d i ingreppofin |the Piarab@grodd kyasy skghtiyhlowes\tpn dhat Rhd r-hGH
grod.rgg the pain score fromthe NHP from 35 baseline to 6
)nths, there was a slight increase in the nean | evel
of THwaeipeeiin whe AMOCRRD/ HOBi2rd> s/ E£RAMNS Odiff8rce56merging

between the treatment groups in favour of r-hGH.

SBP Standing
On looking at the level of change in the standing blood pressure from

baseline to 6 months an increase in the mean level was seen in both treatment
groups. The level of increase in the Placebo group was much lower than that of the
r-hGH group. It was noted that this was in the same direction as the autonomics
and again showed a possible benefit of r-hGH.

Therefore it was concluded that there is a clinical difference emerging

between the treatment groups in favour of r-hGH.

EFFICACY CONCLUSIONS
Overall there positive effect of r-hGH on the autonomic variables i.e. HRV,

MAP and blood pressures, and an effect on the motor symptoms of the scales could
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i ndicative of a benefit of r-hGH 10 Physical On
| ooking at the level of change in the physical score
fromthe NHP from baseline to 6 nonths, there was a
slight increase in the nmean | evel of change in the
Pl acebo group conpared to very little change in the
nmean | evel of change in the r-hGH group. This could
be indicative of a benefit of r-hGH 15 SBP Supine On
| ooking at the I evel of change in the supine bl ood
pressure frombaseline to 6 nonths an increase in the
nmean | evel was seen in both treatnent groups. The
| evel of increase in the Placebo group was slightly
| ower than that of the r-hGH 20 group. Therefore it
was concluded that there is a clinical difference
energing between the treatnent groups in favour of
r-hGH SBP Standing 25 On | ooking at the |evel of
change in the standing bl ood pressure from baseline
to 6 nonths an increase in the nean | evel was seen in
both treatnent groups. The |level of increase in the
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group. It was noted that. this was in the sane
direction as the autonomi cs and again showed a
possi bl e benefit of r-hGHd 30 Therefore it was
concluded that there is a clinical difference energing
bet ween the treatnment groups in favour of r-hGH
EFFI CACY CONCLUSI ONS Overall there positive effect of
r-hGH on the autonomc variables i.e. HRV, 35 MAP and
bl ood pressures, and an effect on the notor synptons
of the scales could WD 2005/ 014033 PCT/ EP2003/ 050348
57 be observed. Thus, hGH is proposed as a new
treatnment for nmultiple system atrophy. WO 2005/014033
PCT/ EP2003/ 050348 58
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5 the activity of endogenous hGH for the manufacture
of a nedicanent for treatnent and/or prevention of a

we@akion®eni sm Pl us Syndrome. 2. Use accordi ng POT/EPZN0BN50348

1, wherein the Parkinsonise2-Plus Syndrone is sel ected
fromthe group consisting of cPapgsessi ve Supranucl ear
Pal sy (PSP), Miultiple System Atrophy (MSA),

Par ki nson' s-anyotrophic |ateral sclerosis -denmentia of

l.j.z A b . di. Lt
o5 G b SRS P Y o 58 Sanelb K §Re Bitn arowtn
Ioreddrp(HMdeeaptor ldv 2t sugtAicss whidesiaulateOrdlexsy bepdtentiates
Hal | er vor den- Spat z di sease, and Cer st mann- Strausl er
Benachrily. o8 endegeneudrifpig fel the dnanyfactiye, @i g megicament for

R SRS Pt L BB erlely P YR

psecedoring tatkim Wvaierein theePskirsoaizoe-Rlss Syabirnheds selected

" from a) human rowt h _hornone; b) a fragnent of (a .
ﬂmmcweh)ago%aﬁn%qlﬁ"ag £t PRAOrGSHYP %Sh@r?fﬁqg‘?aécé%&sr(%%ﬂ), Multiple

' ' . 09 . .
SRR BB 95 (Al B Rbph Bl HetRteBEana o
GoenyiGgnenalizde LG bastyegisease,dfodicohasargangfliofia) degeneration,

é%?%rggg%e%%%dgg @%gq%gfgqﬁﬁrqﬁfgt%g%m@se: rigid variant,
ASMIGHRRNCEEAG! disbase@hn8 Gdraim A SralR e sgh&lome.

stringent conditions and which has agonistic activity

Jae tageotBig teclyino?,; wheredt the) Parlsiasonism-PluscByrsitame is Multiple

gerti vaA' ve of (a), (b), (c) or (d) which has agonistic
N t{fogrﬁy't he hGH receptor. 5. The use according to

. Y e hesorBingcROBRY oFl thk NBrecubibetiBintd) ewh e @iﬁk@r%ubfétance is
e

a naturally- occurring human growth hornone. 6.

sRjectgddtrding to any of clains | to 4, wherein the

substance, i s ﬁ%ﬁﬁb. . 30 growt h hornone. 7.

The use g)ccoréll‘ang t%g\?f”a?%%%r 6, wherein the

fragmentb) s a aGrdganentof(a)wragneas agdnistickctivi: onTthe nGid receptor;
according to claim?7, wherein the C-term’nalofragmsnt_ ) .
conpri se® ani FovaBNHST (Q70r (bpWhish s aldmastyr 0% seapigrce identity with
according to i r i ; ' .
human growt h %)gdrrh@)r af’r%dﬁ“é’hﬁg h\rér‘gﬁ??g?rg]% Qﬁ{)ﬁg%hgﬁ%\r)\? I;I receptor;

hor none @hi ch aheaiamb oda)i on () vatich ieeehcaniednisy aeBNAus=quence which

at the N-term nus of hupgan grgwth ho ne... .
2005/ 014033 p@vﬁﬁm@ %@%ﬁe@sn%{ ety BNA sequence encoding
according to Q%])a'om ) Lhder MoBERkEly L dtfinddrRIEGHitiAS and which has
human growt h ornohe I's a human grow h™ hor none

| acki ng t he 1%ganistiwactivityl ondhe bGesretepor, od u32 to

G u4b. e) a salt or functional derivative of (a), (b), (c) or (d) which has agonistic

activity on the hGH receptor.

. The use according to any of the preceding claims, wherein the substance is a naturally-

occurring human growth hormone.

. The use according to any of claims 1 to 4, wherein the substance is recombinant human

growth hormone.

. The use according to claim 4 or 8, wherein the fragment is a C-terminal fragment of hGH.

8. The use according to claim 7, wherein the C -terminal fragment comprises amino acids

177 to 191 of hGH.

. The use according to claims 4 or 6, wherein the variant of human growth

hormone is methionyl human growth hormone which has an addition al

methionine residue at the N-terminus of human growth hormone.
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11. The use according to claim4, wherein the fragnment
is a truncated human growth 5 hornone | acking the

wo poos1Byht am no acid residues at the N -terPCTIEB2003/050348

12. The use according to clédi m 4, wherein the fragnment

10. Tie auskr HOEEHREY FoIvRImoBOW B, Witdralnehd dicignrent tdfehifimadt growth

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

13 amno acid residues at the Nterm nus. 13. The use
herewng isga hemangiawih harsoaenackid e ckd @mH10 acid residues from

Iviat conprises a dinmer of human growt h hornone
gg{ggc e%mfa?'omthe group consisting of a 10 disulfide
Theérase @eoneliricetd ¢lhinndgivhendiaticd figmiing id & trdachieddsiman growth
covalent irreversible non-disulfide diner ? )
hRmans iacng tae st eiod @mmsz_ta&rde@eswﬁ@.sea&ﬁhe Nrfermiausse

[ ] [

HERLg et it e, Wil e, RBoSRElS ¢ Mahcated numan growth
thernrareelackibg thd drat I8 aawicoratiich gedidued ati the IMd-tenhirugi n

he human growth hornone is .15 acgetyl ated, at the :

§ 459 ARG, forfEich wheeaithg COUASA HeflvabyS gomerises
éIYﬂ?érebf‘ Hubgar! O HOWMBNBOESBBRJ FronflaRE %’:@hﬁdcoﬂs_'fsting of a
The use according to any of clains 14 to 16, wherein
dikelfide maimer axarimectesk rtbrasigihs isteréhain doisedidat bendsora covalent
nore et hi oni.ne.residues. 20 18. The use_according, to
Iy Ststbie N 9P WEAG RIre Prdr coVRIBPTTATeY RGeS thereot.
Ti19& TRBEacdordiRgfontigin® e dviddreih fRS ABRtIBhaltEGWatiVe list® chemical
10 ng per person per day or about 0.5 to 6 ng per
@erivadive pé hugan growth MAEMoR® according to claim 18,

HEL548 ABB08 "0 AR hRIRL e 51 gy pormone s

ssstylaespaitheN t@msihas.m 18 or 19, wherein the growth
hornmone is adnministered daily or every other day. 21.

Tae usecareprdigotie dain ot Phd SpMmérasainninecnamas, on djoRmone s
%é]ﬁ?ma? h hornone is admnistered at alternating

al |y dosages, the first dosage bei ng higher than the
Tlee sk dosagiing 30 @ disdaiacs dditm gl @, owbkergim tB&, human growth
wherein the first dosage is aboyt 1 rrg gr erson and
Qs iy iaydizgd atoNgIRIUNOES @eﬂﬁow% %’5 USh. 23. Use

[ I > hali
FEERRY Aol ARy o) of My RESKINGUANS, Hherel B pukthomone
iseackoinisberedoaiia désage peabputr Gdrioct0 adgoper persén mpgr gy or about
according to any of claims | to 3,

rson. 35 24. Use
&ﬁetpgﬁn'ﬁ‘gtﬁ%pfﬂ%%ri%rc ¥s selected from a) a human

PHOWEE a'&@él'ﬂi’r%’grd éb@r@%ﬂ@h@ﬁ&ﬁ@rﬁ@g(d%ﬁ@rﬁnoﬂ@is administered at a
5005/ 014033 PCT/ EP2003/ 050348 64 b) a fragnent of (a)

dpsage dfabaddnngpes pecarvpedah t he hGHRH recept or;
‘Elﬁﬁﬁg%%;acg}éﬂﬁét g@?/\p?{m ( l?é )94“ ‘F@ U\ﬁusergik ltf?@sérom%’ hormone is
administered daily or every other day.

Use according to any of the preceding claims, wherein the growth hormone is
administered at alternating daily dosages, the first do sage being higher than the
second dosage.

Use according to claim 21, wherein the first dosage is about 1 mg per person
and the second dosage is about 0.5 mg per person.

Use according to any of the preceding claims, wherein the weekly dosage of
growth hormone is about 6 mg per person or about 5 mg per person or about
4.5 mg per person.

Use according to any of claims 1 to 3, wherein the substance is selected from:

a) a human growth hormone releasing hormone (hGHRH);
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(a) or (b) and which has agonistic activity on the
hGHRH receptor; d) a variant of (a) or (b) which is

werwsdemd3by a DNA sequence which 5 hybridi zes pPOT/ER®03/050348

25.

26.

27.

28.
29.

30.
31.

32.

33.

34.

35.

conpl enent of the native DWA sequence encoding (a) or
(b) undeb) rmdearfaagsrhgntsdf I(a)ng\anm ha@agomstmtlamyiomﬁthe?hGHRH receptor;
has agonjstic acI|V|

re
salt or F nct |aoY?5'|anH CF\L{% “Gﬁ?? %(ocge%qen@@)dentlty with
whi ch has ago t
10 55 te aotaro®) a'?‘%“é?“'g.%s%bgﬁ‘gg‘: HERT o B HRBIRH receptor
functi ond] derd \wamant/ef (@b opihi) swbichas entacdest byoa ®Nroseduence which

s one. or roniodiizE e KBhnetia el IiA edisice encoding
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which binds to and initiates signaling of the human growth hormone (hGH)
receptor or a substance which stimulates release or potentiates the activity of
endogenous hGH for the preparation of a medicament for the treatment and/or
prevention of a Parkinsonism-Plus Syndrome, in particular Multiple System
Atrophy.

The use according to any of the preceding claims, wherein the medicament is
administered subcutaneously.

The use according to any of claims 1 to 32, wherein the medicament is
administered intramuscularly.

Use according to claim any of the preceding claims, wherein the substance is

administered with an auto-injector.
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38.A method for treating a Parkinsonism-Plus Syndrome, in particular Multiple
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System Atrophy, comprising administering to a patient in need thereof an
effective amount of a substance which binds to and initiates signaling of the
human growth hormone (hGH) receptor or a substance which stimulates release
or potentiates the activity of endogenous hGH.



