10

15

20

25

30

35

USE OF HUVAN GROMH HORMONE | N MULTI PLE SYSTEM ATROPHY
FI ELD OF | NVENTI ON The present invention is in the
field of neurol ogic diseases. Mre specifically, 5 it
relates to the use of human growth hornone for the

ﬁ%éﬁ#ﬁﬁﬁ&gﬂ‘;g% ATRORMONE IIRAL TRLE 89978 ATROPHY

particular Miltiple System Atrophy (I\/BA).’BACKGRQJND
OF THE | NVENTI ON 10 Hu 'S e (hGH), also
known as somatropin (I in, is a

r
goonlgrtféo@reggﬁfgﬁggnﬁﬁ{f@@qﬁ Qﬁ% g@glnc?f:rﬁug?lgglctﬁﬂsééb‘és More SReCIﬂcally,

tult
it relgtew\nohthlewsmfdﬂmhalygrwﬂhd)ormdne fontlmonlmgbfa%rg}/revufm medlcament
chi.l dh ndln rretaf)?s‘sln adulg hod hr ough
for tegat Q"h%feM%&‘ PT SRtdRsonisgeiRiug < %‘SﬁyaP%ﬂ%&amCU'af

Multfld SysfingAtropRy growt h hor none is a si ngl e
tf)mi) yggptl de chal'dgl@#%j 191 am no acids (Bewy et al,

1972) having two disulfide bonds one between Cys- 53
and Cys-165, for ) e D ecule
and the ot her betw
SMaUmbROBrdvRAr Hofoket WGHPU%JSOT%OQNA é@ostﬁﬁgteo;slhat(mm or
confirmed the am no acid sequence was reported b

somgtatEqpin, is@ RpPtgin bpononegreduced and-sacsetedidyi the somatotropic cells

o RIBERAGH B3R b BN AR 80 ey i arov

in chilihbed aindtin Pitebolks i angeultfoddl throegiBits effebtsSen tHa Btabolism of
hGH exists predom nantly as a nononer, with a small

proteingcearsphydrates arg UPided  hi gher nol ecul ar wei ght
ol i grom%tjﬁ %%FrpBﬁé fad Elp'gl‘é:}gi Sﬁdgﬁﬂgﬁa ﬁl@éﬂg"o‘f 381 Bfino acigs (Bewly

in uce ormlarger a trimers a
et ahi1gi2) haling dwerdisulftie Sewis; @hedmtvear iICy8s5Dant Gysatdd, forming a
known, |nclu

natu aII curring derivat |
o o, BT e B a9 a0 BERveaT LY SIA) o By aHigey forming a
smaﬁ’rlbéﬁ”rielay tod d’—té?ﬁh’rfﬂshqueCDNQ"s ncSr‘tﬂbP%SﬁfﬁFhed ’[82 amino acid

derivatives of hGH produced by genetic nethods.
sequsteapivas oépartednby UMaitialy etoale (197Bh PurdiedviaGHyvie afwhilgHainsrphous

oo s AT o AL 0 "B Gb AR 1B mot) i saue cus
buffé’@?e@PHbﬁ@ rbﬁg@Bﬁ@SQé gad. (1989). 30 Methionyl hGH was
irst formof hGH to be produced through

r edorasiuiant hGEiNexists ciradomipantiyrias 2 mn@mﬂﬁdetb agmalfiagtion as

dlmé}%dq%guli@g%rvﬁp%f Hié{eg/eﬂgarﬁ cﬂg?r%g gﬂ]ddeg c%Pc in Cl‘%%gg gnh&ﬁ can be
indubéd to ftrh Yargecamnbuiits of dinmerstridlerd &drt n@hbe@hg&%dﬁs hGH has
been reported to occur in the |tU|tar)[/lgas well as in

t heayegd detivatlyes (of diiH agg kpgwn, 1ngiading egigalbt-oggurring derivatives,

varla’;nglég%cri (renl%?é “C ? rom GI%%B%S m gbdh%ﬁlﬁ%}@e&% 3%)n tic hGH and

englaééretinaénmaav@snldfchcsg pifodub@d Bs gengiy rmethmwccbaeCemm plle of a
(DeNot o et al conmpound shares many, but
natu%y-ogpmm@g dpﬁ\éatv{ypdqfé@%aq Gblr\,gp@,vgn@g QffargurR, hornione found in the

placenta. Other members 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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20-K-hGH is made in the pituitary and secreted into

the blood. It makes up about 5% of growth hornone

out put of adults, and about 20% of growth hornone

out put of 5 chlldren It ras the sane growth
an sBEe NBIBRG ' of hi Des okl (PRIl RidRDENCRNG: AR08, This
compbumhd sitdrgs hangcibutwriot gll aﬁthel”mola@ckl[propmlas of hiGHi nds to

D2 RiH ok RIS e end seciear A 18 Hised. dgbkes U abot
5% hé‘% tolk SRGHLNE, BB dt ©0372 oi‘@rovﬂﬂrHHPﬁ‘\%ne output of
PhiA s fnohe Bligk B7 s,

as weak anti -1 nsul
chilcaent. |It/ha:ythe1$}arwe 'mwthrpromotim aMtymZkaf@BbWﬂr herendrreo and has
roteolytic nodifications of, the
beerg Lf

FSeERoP o N BRPueb O b BT s A ST O FlosiV i, daing s the 22 kD
formprlpb?l@ls,y@'@‘ovvm‘ﬁorrﬁ&% ‘PQCéHtOIQ%tI‘?‘reQ]HQFjaff ﬁﬁ* @dee 22 kD growth

150 i s  extrenely susceptible to proteol ysis,
hornmaeremd tas ionat tends tiod Iar@g&mm(p@lamtmmkebronqmtnetyu amsthe 22 kD

t h bed
hornéo?}?oﬂnjléqggk@g@e%é)-k %%%geﬁl%léaﬁtéa]sghn ?gt“"t}ﬁ the | arge
| 0gp reimbeEtdf aarflatlea\rachf amsel oRe pratesly o Mbdiftetiens of the
results in the generation of two chains that are

mOle?@llﬂwe'EheeﬁﬂmﬁFrYOD@thwav Her thes letakpdismoaidh@H iDyelves paetgolysis. The

reaiq) B KGR+ ol BBl R0 RePr0Bh B L RAEER iptovsis, and

sevel8l ldbrivaiisayof deSH Yhaving efickefortismatians g1 Bwd Fedidh harebdery @escribed
been generated artificially through the use of

(Thogasiy SmghégsanZ-‘Jﬂlﬁe@g!qryﬁsmﬁh@ﬁ%fg§d9@ﬁ’ of §GH, ansl cleayage of a
peptg%i n(%rg)e h%r A Yifs l?r‘?m;ée&é‘nrg%ecu e ?{ ¥ndl R £9 fégf}é&é‘& through

out w's et al,
the dsalfide bond bt C&%B)and@ys—ﬂﬁﬁ HvViade of thase 1wo- abaln feens are reported

to heYis IRcgeRs8s) PRROCHE BRRGyySSORt AL STdh gty ysdrtves o hu man
gromﬁﬁ%ﬁbn@theﬁf'e bd&tB Yenerdtd, BrivRy CtHl‘EﬂlghothEaN% of genzymes. The

bi ol ogi cal properties very distinct fromthose of
enzyimesatypsiGandodubdiidine, as well et othess, @vevﬁdenpumtbta npdify hGH at

activity of hGH was | ar yret _ t .o e
varicfrantts YyRloBe S e iEe B TP L Geserabol Sbieqne such
derivaBiPar &fled Sy BRaid lanaBaRd S ofch$ (ﬂ-@?)' Wa@fcﬁfr\%kjrtﬁro@bﬁ the controlled

susceptl ble to deam dation reactions under

protegiysis of i ek mutwatms(B@kﬁmettaaly 108$). S Al ovass gl to have

ol B P R s 6L b e LR HGb Bie y or o

grovltiepssmotireX betivity SORGer Wasnla@@elﬁ rBtaiied bAd dhustaBf ehar@ffdets on
(Lewis et al, 1981). Deam dated hGH has 30 been shown

Carb%yq@w@tﬁb‘a'l%WéEP ahalisBed.i bility to proteolysis with
t h?\ %ﬁhéﬁcﬁ’g’dtérﬁln% resﬂﬂlgg‘?ﬁi)'r&glng%é ds%sgéc%t&ﬁ%‘tooaeamldation

cal ‘si ance

reactldimi endertdppropriatacagditiafs. lﬁﬂnitarﬁlhfslﬂrﬁabebe@ Sawn ® undergo this
known to de&r ade under certain storage .conditions,

type Qé seActipRgrepiting Khenversien at Aen dbefe aémmaéslarea@. gleo, to a lesser
exte@té@&m?e‘%&bn of Bi2157 tc%@lﬁtaf@é'amr(l @Isteﬁi aﬁ’f19§§20 é’a%:b?t‘%gthH has

eam dat 1 on at 0 Sseén er e

beerSShd\BB&) haldeam alteréed Bu%ep@omtylt'&?prim&mlymﬂ witke ¢ine eapymé edbtilisin,
hGH. Met hi oniine residyes in_protejns

bi t het ] .
sugds3ie Tl Seapidepe ey BB coil S epce 4T fifesting proteolytic
cleajddel 3161 BboinBitiy hBHY is HPEUHC T TS TYAEN Tekin storage

cono(thskeeswttngaln d&@ﬁ&)atlor@dtomtdiffﬂnemtt adfrradin® (Asn-w95.0This is the

pnmary(_:‘g‘}l’ceIr 8P %gn%ldatlon but deamidation at Asn-152 is also seen (Becker et al,

1988). Deamidation at GIn-137 has not been reported in biosynthetic hGH.
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pituitary but not biosynthetic hGH Both desam de hGH
and Met-14 sul foxide hGH have 5 been found to exhibit
full biological activity (Becker et at, 1988).

Truncated fornms of hGH have been pr oduced t
t hr dVigihiqnipe é%?("i’léﬁ‘ﬁs'rbf’mt%ﬂ%?ﬁ%s&@@mb %é@\é?‘ldét'%t Adpaly to the

o A LB dchied B BRRLAEAZ P Qoo et 1
and eviel+¢2b (Betlesr etralnd%&)d Mrddationnat Met-1GHhaeaalsoblesem reported in

plté’v“’d b e am st otk Piin Aepambla 3 Ao SHRE 2 ShiERyAd e have

nctive
| ol ogi c;‘la%h%‘rtg%&ﬂp g%é' %‘Zﬁ?i{t?’f&é&:&éﬂ %tfqal q%g ) in which

t he Trohgatedtfores o 4iGH |havadneeﬂ prodeiged, githendbpvghutinenactions  of

rovvth orrmnevva origi obt,ai,ned, from pj t,ui t.ar .
616 BY ARt BRthodh 2, derdiedh B g st dlst ActiBhe of rypsin,

ha§ ltl’%?ﬁrrsf’@@ﬁ[ Fésid‘t@%'a)( tﬁ@@@ﬁﬂ AQS 8f hEPdreRitived OGIhéfS truncated versions
appeared’in the serum of loatlents treated wt

of @Eéwamubmé ypdyces by ifginggbesgamei pror t01€s<pf¢$élon in a suitable

robTHRETS o PRHAL BB & BB g poving dtnciv

bidks ek ?deefﬁtlésf (Gomtiatt bl bes) if windhythefpolyigplide ehatviishift cleaved.

of different systens. Purification of hGH fromthe
cul tAltheugh duman growﬁthcprmoar@ww@m@lymb&%m@or@fpltumﬁlands of
t
oo SRS R AR B Ry 0wt Panosis

appéeared ihhe ssiung b palientd treated avithspreparations of the order of 50% purity,
rever sed- phase HPLC . 20 columm (Hsiu et at

therd BEPYIIA9RAICTY UbRIRY gREIRUEH otPniﬂ?@t'V? htgggmpqr‘senbsr oBﬁE@%ib'ﬁ\?”t DNA
tec@‘fxg%g pe'rrﬂ‘t@@%&ﬂt%ﬁ% oPaft-u ﬁnt@ge@%@g\&%H Wi ‘?\'& ber of different

been gi ven acce er at appr oval
systemat Pogfi Gmngmf HGHiroanma/\aﬂ’umgﬂedmmnqumméﬂuyﬁhe presence of

Al ZENO | nbi h h._ho d

orAb Tt of SHRGRARERRPRUFER, Mt BedobaR nagRRRhER can be

puhf‘eo%h'asl,abé}?atd\‘gggafésb)ﬁ Brsmgmé pﬁﬁr@uoﬁagtépl bf d Feversed -phase HPLC
dren uced by CGenentech, Inc.

COKJBUUWIW’[F&*&?%B%CO CA) differs slightly in

i R HR B CSoedf e G chbifliced by serono

IntEleeashil e RCEEROIBNET alHich HRédiRt ehsaseat glv@n accelerated FDA

cont ai ni ng hGH pl us additi onal  exci pi ents,
apgtoyel rfer dreptingnmeigstt, loss and nghﬁlng zedAfEaﬁ: npatﬂents SAIZEN® is

ani di | uent | al is 30 t he
recTBEAD Ry Aok SR Firotce MBS f o ettty i onitaren, for
TURREICSMdF&rhieaR gi 8_'@ Pl wéI‘P a@dﬁﬁr@hlétréﬁél' @Wun@flntdFﬂdﬁBhSQDROTROPIN(@
Recorbi nant can al so be marketed in other

pradeiced loy dvenanigohie Ine, (SnuihSas Fparisaol 64) gdjffera gliatlyeén structure from

na@g@lgger)cg{encﬁ fﬂ%léls'hg 'gfg Lﬁ%}gdﬂ@%%ﬂ%@lﬁg@p% r\égldgglé} the N-terminus.

Re6inbitidnt asGiaf ist gessraiy amdrkatatiusgl visie aseraging hGH BRis additional
reconmbi nant N-net hi onyl -hGH, or pituitary-derived

exgiiepts, £10.i alypinenand naiob i lsephilizedderm. Jycgewesion dilvent vial is

Pl oo et BRI s FREBATE YR el doncentration

prigingb aémmlﬁrdtleﬁtdf}th@fdoB@dRéecﬂﬁbMa@tnh@Hf ¢arablsy ey @iayketed in other
Wetlllk?us)\ll{/% r;lerz]nrgerllg 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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body. Therefore redundant growth hornone receptors in
the mature central nervous 5 system (CNS) may provide
novel therapeutic strategies. Furthernore, GH has

" netabolic actions that are4i nportant in many species

BOriR KoHR@PIATE oRHAeTRLS eV oroTaTone: pisges BRgnerovs key
even%%gg? '?Eln&R)nlgeand“é?isa&l?éittlgrﬁr‘hih?ire\!ct 8n t\nﬁJeElI?rWeW 't|§§‘ué’f|n the

rnsulin I ke act
bodyn@hemfmreﬂhadamramhmm rree:eptoest frethesnatweraaytral nervous

SyStaEr N AP PR ey e e Sia R P FRERTIGE " CH has
meta%@ﬁ'é tdc‘ﬂBn& GhbCare |Ehpfoﬁ@m tir'ﬂﬁmérhy %b@fe‘soibnﬁ%ﬂé‘roﬁﬁ"br statural

hornone is mainly synthesized in t |tU|tar%/
growtrhbae been absmpbshﬂddé‘étbpmtraa@mm o G weare dang fought to be

eren .
mealdghh SRl G40 oBherPin L AeBeA 0 RRTIRA For et g .
is noWf @lé'bhtl’mf@lﬂrwsd pas piiretseffdds irtmahyaigbub&radting in concert with

receptors. During growth hornone treatnent in

localbraareraied IR 4 AhaIARBEN MaCEANes e g RCtars) In addition o IGF -

1fr09'{' ?Ugﬁﬁ't‘ factors and neurotransmtters. This nmay
|ca at neur o-endocrine nechani sns are invol ved

I nAtthﬁlgh growtidroemionefis phgisly syhttesizeel ih ths pituitary there is also

2 wiflsiEG LI REHUCHA G GIEH R BISCO UL RIsih{ chapseen o I,

ZOOnglr’EQEI&iMoﬁX@%Fé "?Bhaéblfntiﬁﬁﬂ 8&%&&%@&% drodikh Hormone receptors,

I'NCreases t e p ast|C|ty of brai n. For |nstance
IGF-$ tandi 16§ -hire¢eptansi ambglgé@N@—h@U@g‘@sfr@Qinﬁmélrpﬂ\@s@NSeﬂwe are

also ZianaEnde G TpiaTe & i P ToR s RO B Rlratyeers.

This! @80 NHicdRRek CHEtoindupd exdscrild hoeghadisimecargi deiolved in  the
di stri buti on has been assuned (Harvey et al.

1993
improavesRgR| of RkypiEal agived@s R?NC@PQ'ﬁa‘t\Hé” éﬁlsg@sgafed durln)g growth
f t of
homgcﬂé'otf h%gg% doﬁmﬂpﬂrégnnenﬁgﬁt?na%%gm ? ggt ients
}NI Ebrl@'@wéhrridma‘rdmmjlr{gsf sfmvmct%el(t@rla)mbmeea thé gnh‘asrtiﬁity of the
SL MM R T A T
bmd@@‘rjst M 198! 6&1}%&@%@5% l&\ﬁ‘%‘%ﬂﬂéﬁ&!‘ aﬁ& pRincipalP Mentified in

er nor e, ey sleep less well have a
hypathdiamicredgiomsranyg ¢rearbior plexds 2altTough a n'tu§h| widgo distdlzwion has

veer ZerTBrd: (ALt P81 1ER A pritBREr SriebRlt REFIRnE s is

inhiHdr bfGt 6Wr¢$elé§9€ i pdredi &ri hitofdddbiatl clrtbit namnréabaum 1980).
energy and nmood have inproved, as well a s meno

Thé’abhia‘ﬁgwﬁhoﬁwtheﬂorfﬁ@ln%ﬂ&f‘c@mﬁr@r‘pié’tﬁVéna @QWe‘eVe‘ of

siom,l ar eve g
percgwgg }Q/eead | RroﬁﬂﬁgI 5 %muP’atl on, Bg%é%qloécréf %Cgeenncergetlc less
phys@éﬁl’lxﬁﬁétﬂle@ﬁ noré de:lallﬁslolaltaﬁ@mahnsmtﬁsQOOG); (Fdlrthermore
variety of changes in the major central

theynelesm o5 el 4% dave e isHoRPIH) I BRI PEHSYRRICE. dromplaints in
thesE:bealUEn SRR A5 )Fﬁ‘@? R0 R%UNREs Abw erﬁég)ang%cl@of Inltlﬁ’[lve lack

SIO ogi cal endogenous cting direct
of comzehheﬁcm Slyaherysdlffiwlileemdylettakblﬁgn est abl i shed.

ﬁemﬁg%hﬁf%%?%}épo%lrfggﬁﬁmﬁa l%%vse ﬁﬂ&rg\r}g&raso\;vell as memory.
The changes observed indicate a normalization, since. similar levels of energy,

mood and memory are observed in a healthy population.
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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neuronal and glial proliferation, increasing

nmyel i nati on, and increasing brain size), 5 whereas GH

deficiency is associated with deficits in brain

devel opnent (Eli as Eri kssan, 1985). In a one,-nonth

I st [ ; ;
enz g\%’ g'ﬁ ?rlllé)}f‘gee% %] ('%E%tl 1@@%%& i'%‘ﬁgxflologlcal role for
enddgaémcmseGIH adtihg slmeatlysem meseasysiems hab mdtwm established.
ion, the ]@n in

in CSF. .
A'”‘P'@*‘ iaFSS&c%‘fﬁ"ioé?l‘?%g% S f0NUBBE O5RRKro rﬁ@ {%ﬁﬂ'ons é“mu'a“”g
h I (
neuﬂﬁ%@ra I%\Raegzlﬁ?:p?&%t*attl%nl m@yﬁa@ "“ﬂf’éggg gwaxx InGie8s Cngram size),
whef&ase ii3tdr gefiaieriaymim @seaciaited wjth da&cn&smadoram idegelgdment (Elias
E ktreat gggss The fall in the CSF HVA concentration
d that GH affects the dopanine turnover in

t hQn@N%e YU dotibidblind Bladebd déhﬁ’éllé’d‘%tuﬁiv lmhlas freviously been

studies and a study by Burman et al (Burnan et .
showpdbjt GHtreaiment in kdi gefigiant amwalseﬁ@ma@rteoefqlmmcrease in

oH ST RSl bR A ST oqoegitions wes
abode50%, ané @SH'dcﬁoanﬁﬂéhhém@hfeﬂhwaﬁﬂdl&déﬁﬂe(ﬂV@' &6ncent ration
cal I ed Parki nsoni n-Pl us or Si np Par ki nson- Pl us

<Harywdebn@s DB etiranss GMUitBoatEE Resngareie. immunoreactivty
mcr%sselg At r%f é?lrﬁ%%t%e%ltaﬁ*? féﬂlln ﬁ‘rf'é &'Srﬁslq > %%ﬁﬁ%ﬁ%r}@dicates that

us” syndr ones |nclude

GH dﬁeetastae doBaﬁﬂm@aﬂnme%rSuﬂhar@NBeWhldﬁaﬂsSM linBSHh previous animal
tem Atrop

Studhih A BT Bp RS (sian otsal, 4095 ot ssrndikelydhat these
neUI@J oc.ﬁ?l'éetfﬁ? gé@% 1B m% & lﬁl%‘E}ﬁ‘@vr%%ﬁését‘é Q% E‘hologmal well

|on|c enerati on nson

bdngwhnhgﬁBHynﬂnmmntoHBhtdeﬁwentaduﬁssease rigid variant,
Hal | ervorden -Spatz di sease 25 Gerstnann-Strausler

syndrone. For progressive PSP, the onset of synptons

us ysdrkivsOGSM-PRRL WoRArorRefN@iso’ Xa)edr Pafdin §<9rﬁan3mu§[ €or simply

onset before 50 is'rare. Different sets of clinica
ParkingarePius kgvdronisse nfopmo pogealips iof cdisedses i which are distinct from

clas g3 o R E TR e Bl Agm e amEF dAHLYE dhg following
diseat&s: R gisRIAN BopeuCkRE Py PREPY, Mun@IeUSIyé}@rﬁ rophy (MSA, )
|nab|||ty to nove the gaze towards a to cical

Parl@mfaqnﬁ -ag1yoliaphichatelgbssalgrapisrdgnaniia i afy Guenh &eneyalized Lewy

oo, dea38. cATREE Ao BRLE RRSEEILRF, &Gt Mol R8thpansons
ove@mdyﬁr@mdlaﬂdlmmgtmﬁ; Slisexge! rigrl vaieite Mallervoedsrel®diadisease
ons and ear|y dysautonom c synptons, were further

Ger%maé'@r%w&derwn%ﬂ@n teria proposed by Litvan et al.
F]qsz rEQg‘véflfé th%rér?stét f%&/ﬂﬁt?%g%ﬁghgloggﬁp%ﬁ%n 55 and

orte as neu ro tan

70 yeew opage, t\mmmmsseﬁ bedod Geis raral Diffesent sets vd cfjhielbsriteria have
sub nci superigr collicul us,

beefggrbé%%%h §Hce) t s%raépst a%%%@%@ralof dheadiseaiani hde dwoampst specific
symBRA b il ;@g@h@gﬂ&g@%ggogg FreaiBy &e arr@kﬁé  8flpfauEr gaze
palsy neciuading dme meadilitnito rmawve alm@lgazéabwardsoé taau:apsmhalus, and the
postural instability with early falling. Important exclusion 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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5 in neurons and glial cells. PSP is considered to be

a sporadic disorder, but a hereditary cause, such as a
genetic variation related to the tau gene. Early signs
are bilateral bradykinesiasg with a r|g|d|ty of the

and Zéc?l{arlgﬂgly s’ #\?h&é& obds %gﬂ%uﬁ?é@?%@ggg it su§/>erior colliculus,

periffRHUBES grsy, pRéteaii) @deas, bmlbﬁem asémealullabl e than in
Par ki nson's D sease and MSA. Men are nore affect

t hd heopaiheearesiamf PeRd™aY davelatedns te FPBGIRRI g‘eta%'sm of
cyto géﬁ?ﬁo@ggﬁ%ﬁs{s Q‘%u%’fﬁ V\ﬁ ﬁt%%)v‘dvftlli‘ a a&ﬁmdlﬁfon"%‘?eﬁauobrotem
V have at

| SEASE Sone etter prognosis.
in NSWoRAs yawr! gllabcfellél sB8fejs thesidériei tcalbepacsp.medlofdlenrder but a

nerqeliagy CRuTR oD 6, 09NR ABPLTE SPed hEieh Y GRS narly signs
are g‘lét&%a“r By kidedfd! Shiftda d tﬁ‘%ﬁtthé‘ﬁxfah@yr%\/ﬁla%aﬁl RGen be absent in

ni ci an "an as a st aze due to the
the exmmmlesame peun&smféheeilsﬁaseoalahmaﬁ NagressiveLandappears to be

sl SRERh PUBIRRNS GBoae SRS BRESI i Brgien b e

dlsetalﬁé”a‘?lﬁ'tbbid t<‘3 ‘héﬂé d WoRSForo§hesis altierbas durs leavdswnpationts vith an
he abduction of the arnms, pivoting when turning and

earl@r snsal ghdispasy Myishaye a soraGMNiape %fQisQr@ﬁﬁ‘%iﬂéd‘\ﬂer some years

or BT SR TR LA D, BEREE PP P e

becomel Wisiem. filSevaoazanatyr tﬂen madrtidal byi t"y‘h@cpahantmbmts difficulty

prom nentl in the mddle of the
focugingeare mﬁimﬂagheo@y% o dhe r?ﬁﬂ'@'%lr andl digs s Et"m gaze due to the
inv tldlffﬁr'f SelitBncd o?CBHuI?rS Batibhe 25t8B iANthd e(ﬁ§e:as.%v‘5‘§'|.Jpranuc;lear
9 trauma d I'i'ng may occur. Corticobasal
ophtredyeoparasisosit{ £BB)ysimef fher dawnlgaze ahedquare1 988 s isdypically

PR TRt BB ok o hRSTR 8 pivorno

wherBlu@hY @nBr £ 4ahRAE BobRpipdsiFe AaypisadiasafighedTRprR8LN on the
age of "clinical onset is 60-65 years, The clini cal

facepisatascabed ahd rtl@@ aatientoofiRir denied Reverginseblems die tona frontal lobe

dys&n‘é{ o Sgg%egg t{,lg%mf&ét?g | o rc}:.u@%g@?é@@ﬂ%% I)Lﬁ} We midd le of the

Coumeeéeﬁﬁé dibedsy gmdsme | led caciononatti probdem o ltisleatratmas with
findin At rop oththe cortlcal gqr]]‘dbsal
frachires ef ms aréd etgﬁeeb%&éﬁt Ydrrymadus (hg Mgy fgcur.
ni .
" 65 B o o i TLeapEby 1SWER O regarod
by Imawr abi Im oost WflClpiSldlégﬂCBlSiHOsn'@kel i abflgcdiechdsef GB® is a
he contra nv.0

| si b Wy 1
rare A GS: A7 TSR B o8 AT, SieodnpLaiables, Bapmean age of
chn%?éﬁ&‘iéé’ﬁs BPCB539éér§9Tﬁéfcﬁﬁ|EéP§cﬂfre Wi r% afPfd P¥rkirdon’s disease

ganglia or 3) involvenment of er structures.
ofteDydiffers gradsiafly aqhknertm”lw Tsl”@enathw nandlsm@ﬁ%tteob&pnbﬁassnson S

sl Ui BESESe o ARG BB SRR Y M g

AtrdiPGBESOtAIYRE | CORica afel [Fada serabtussdTE!Ld. s bbsalegareaial Yubstantia
présentation, giving clues to the diagnosis, but a

nigracarnsli begin stery, i f - prhstigeget £f symatams g ctsyplly locatackin one of

the E}ﬁgﬁ K@ﬁoihia 4&&@0 ﬂ%[)%g} ?{e' Ig%l Igtseéﬁils%% % éfsfgcted before the contra-

latetAakidee hevbmed imvoluskf El'hel maﬂwfskﬂaﬂgm Sdfamgod hatvided into three
syndrome from Parkinson' s disease.

npt ons i
catedpsiesa SyRpEas iedieatind aifechinn @VWQ%&W&M 33/ basal ganglia or 3)
involvement of 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,
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5 dysphagi a, pyram dal synptons are |ate
mani festations of the disease. The asymetry of
synptons is, however, persistent and the risk of
givir%?'&fdé%’ f&tﬁé"&ag%ﬁgr BHPaV‘@/é"‘:‘;u%Ffeéléntrhﬁy 9?6tluﬁ:e5é@njnrlar picture.
fuse Lewy body di sease (DLBD) has energed as th
Aftesesmel yasss, theoharacterisiic Giliede §obper ahewaémnm%eem Cortical
t he e der

| f
senbifd6es T et fedinteh TFATS 18alh 3R mabiE s, sxagrome from
Parkihson g Qligedse . dithéi %ﬁtodsﬂsucﬂ?a§%§©ré’-ﬁuc@a‘3@az§3@élsy, dysarthria,

|rrpa|rment rlgldlty resting trenor earl y I'n | Sease
dyswmabewmmld@boswmom afe| latgs nps\fertedioss apl the disease. The

asy@‘ﬁﬂﬁ@’ 5’? %m%g ﬁgﬁsvpar‘%&%lﬁ?&ﬁtl y ct@é a@{ke o‘?aﬁrgfusmg the

syn@fontd-®ih RSP @Metef@rb $mallpr ogressi ve cognitive
decline, two of the follow ng criteria are required

forDléU§s bewynbrs diseaseoBbPR) Dh&H QInerdsAe af oihiea second most
51512l Ee e‘?‘atlv]e dEnd e el6Q e n'AI%Y’gé F‘lfrs disease

gi g.yﬁp
pronounce variations I'n a i on and Ier

(ADReldoweest the thmical edlff@frevmhherﬁ betmeskn tHeseadisorders is difficult. In the
hal | uci nati ons and 3. notor features of Parki nsoni sm

case @i Fok By g2k dapaireent, nugidite gigsting tregor eaMHINagis63s@ have been
repdrid U&e\’\feﬁp&%’abﬁ%hggilsl and dRWERRE, Cérﬁ?i%ﬁ'\ﬁéﬁalll%ﬂ%cma Cfons atan

consci ousness, neurol eptic sensitivi st emat
earlf Ostdgé usfi mesdaeds@edrblﬁamallawylgzhadeMrc Df)dDEUBD)I &rs .addition to

ProgiPEt e oS MR B iR Po B YT At Re PlliRd for 2

diadr®sidRA ﬁr%QaBl%nUL@D And RVENRIH & PLIBEE didyrRRE. 1. Fluctuating
pressure and sexual and urinary tract functton. VA

cogaitighswithc praidunicedpuatiaiang dal adentiany and |alertnass, al . Recurrent
VBA: Peif

typiclB Lt rds | halORrBiEhe S MalRltddtyres of Parkinsonism.

SuppertRke! teatured, eaour @qu@réldwm nake. dld‘%ﬁsi\é | fhoud¥ Xr%@eated falls,
sub-type whi ch incl ude patients wt ram dal

syneeires Beansiant s|aggs of l\mStCWIS@QBﬁy F@Ué@@ﬁm% Sqiﬂsttwéy,f |S|y§temat|zed
delt}s?o dé(l%‘ﬁglllﬁjﬁr?e?tﬁ%s% Igaliér‘?n \difted s!ightly  higher

ence I n ients usually have autonom c

nerMQm@lesx‘B‘:yé@m Aifophys(M8A) iiora frieusddedeaptat due Idha@lrd’er in which
dysfunction is the nost frequent initial conplaint

degRBRRORI PED FpEIPER iedisdoiMBalEY Coiralenpvarhery Relance, blood
preé‘s%?@'aﬁbl'yexbgl rlrgrglﬂ%ﬁf Icfionhypotension is conmon

nmay cause 1Zzin I mm ng of vision, head or
nedMSAplalendlsyamwnllng:pplamwnylmlwmmn(@dman et sl ut9eR). Patients are

T N
featlYRA ?)‘l’éé(ﬁﬁlﬁafer osl-RE 34 C@'m&@ﬂ kiR RbeS wH L ARGudd 2R8Bts with

I nportant aspects: Early onset (5°to 10 years younger
pyrarhldal Glacdcebsltar sigitsi ent s), margi nal response on L-dopa

el@tsﬁ&Hic,alIagaléglggrggtlg%eemﬂ)og%agensfﬁ\;d/qic\églﬁncgfsliféav(/i% % slightly
highRT [Pl es ikl HerRse Paferis U@éuaﬁll‘y ﬂéU@gguﬂoﬁoﬁf d 'Wér\/bus'system
n one system the nigrostriatal pathway VBA

dysﬁmnlctmrpIflestné:‘@nﬁnanlnarysi)@fwﬁcﬁuoe iddhageost frem@nt niitiglee@yvplaint in
WO”E)%R '@ﬁ]@' %ﬁsqt%r?cel%Oth%opﬁos?r?reque%t it ﬁu&tmglg{nt ]l'rq {%eg Orthostatic
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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5 clinically idiopathic Parkinsons. The cause is
unknown and there is no known cure. It is hypothesised
that the synptons in MSA are related to the

L oQERRESRTRNE rafBTEERESRR Ha SRR, KRl EFG Bl Flsars afer
diagresd. sV\lbﬁIenarIRarﬂms‘oms dseneddbenmuat iof rdanmagehds primarily in one

sys{ath BB BtRBiasal Bathivgol VISV IS stiorzh Seteiin,Bres damaged.
The FP\cFé%rn'éérb?Q\VlSﬁ 9 5850 596 Kartp %ysa&oiﬁ‘ﬁ?r@t) 1@% &, patients with

movenment disorder unit and coul d conprise up t
clln@allsaidlomﬁmcd?arklrpoes ehhe eause ishinkaowinresshihere (sqm kimown cure.

St r& stBMPé\hcggggabﬁte&‘ft ?%Tﬁ o Dr R relall b@?l Bypgressive
deg?héﬂﬂi@m of MeUlBHE {196IBberdp ey 8l., 1dg)i mSA §aﬁérﬁmhét/é BRBY shown to

MSA) is a neurodegenerative di sorder in which
have@j@\r@edde\@is phmerkers forqpuspdegenaratianin thei aapebrospinal fluid.

ESQMQﬁ'pg dg)&??fﬁ {EEPQ)PZW ﬁc? oa%%ﬁiesﬁésztﬁ%ijuqqg differential

diaghcsfaReP arkinsahi saibiseasd (Rarkiisbh&sbiseas€)satid ARVBINND dtsbﬂ:ler unit
ourth decade of life, whereas the nean onset was

andyeiid compiise mmtca1Q%/cu9@albﬂoaaamt@awsenmwﬂhn%@rkm@@@m (Quinn
198%%%@”?8&%? f g%lﬁﬁglgggr@}agﬁp% Fbggé ﬁgr%g#rﬁ%r%?%ggeneratlon

an&O&%p@ﬁo@a&r@deb&amgtroﬂW f &g enéntioordol abbwe:anLﬂtfpléﬁm@ﬁBAtrophy
fromthe basal lia, ram dal pat hways, . i )
(MSA)/18 BeNe UIRASBSRETALYR AISRET 0 i eoRasabas inpia egions leads
e e S :
o {RRTRITREL okl b b6 RS YERR LR tha unar
trac&ﬁﬂmness of the disease. For patients with

om nant nsoni.sm s. 5. the ter
oA B RSO TBE a8 VB R EE R TR 8 er ot abeh Pheray e fourth
decéaé%f‘l‘#@ﬂ/\/hé‘@é@?ﬁ’é nHarPb e a2 H6 ?ebﬁs boHGE i Q4kidy of autopsy -
Dur i ng the 1990s, this nonencl ature was
conflrmecheaseﬂ é/é/aseleg 1908 /Psmm MEBA-ITepprdersce iesem. t hat
h b d description, of the.vari.ous
expl S oietis MPR, GEMATSES A WNANC pAFRIGINE iserger producing
diffésfeheRehbitativhe dSMbyiApRend @BRE&id \bakyl g@ln@fusr QWanﬁéélSpathways
of diagnostic 30 criteria have been E@gpose

ceralwdlom, INgingjemenrd iatteNANiGaleyAUSSYSIRIBe THE] lﬁ@”ﬂﬁ@dahﬁ@ of the
dlffezrgn{ ﬂ'{aqk?f% D3RG Sr 1S hﬁ%%@ﬁ'gge\/%%‘bﬁ‘é aa?\ . maﬁ éﬂ?oably delayed the

nica |agn03|s 0 een es i
awareheszs petha sigkbysanbsrgpatmto Widi redlofindntaParkinsahism sympt oms,
1997 A specificity of over 90%to identify NMSA
the SATLMSA-EBIh Hag DoENSUIIRS® e MHRTeas NSV AgoU bs tsed when
u i d v d I e
Cer(%eé”ggt gge %‘Inég{gléonés ¥%%h@lﬂﬁr3p§t olrl:()algrli?rll ﬂ{g 1990s,  this
nonienwatumweerfprthsredspe@séd M@Akﬁcartdowl%@aanecalsodbms; dmat have
bodi es, gliosis and nervg cell loss in the

beeg BLndEr a2, S35 PHEE| &f JomtYaious  SYREERIOBs @l Medlisease with
ParkRSSHSH &t bolcbarsBiERB i S ESREEITRI. iR RhR Lo iMnosti

nucl eus er regions
critexfef Imeeluled:ry ptdpesdd $Qasm 199&9)1 o lss(steanailoemsa,luatxdmrm‘ahese criteria
hasvag%ﬁ t{%%l %g B: Qﬁﬁc‘%@hdﬁwe ;cr;c%%c? % tﬁen thﬁlhglrdlggrﬁgmg of IVTSA has
been estimated 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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Wenni ng, 1997, Van der Ecken et at., 1960). 5 MSA
typically is a sporadic disease (Ba ndmann et al.,
1997). The course of the disease is heterogeneous,
~ which further reflects the 9arious designations of its :
infesiopealivanc eerekallandaiia sRivalumerd drermegio olumai amgd Onuf’s

' d i
) A0 1558 PR 080; HBEMACOP R ARR399 558 pcus cerveus,
dor§ilh@agallfutlieas, ppesthidar tmogr@ncpfamﬁcrnhmrc cfeﬂsl(wehrﬂhg 1996,
di zzi ness, muscle pain, constipation and fatigue. Col

Wegningy 188 Ad¥ar HetEgken sbak.a19%9)+ he SUSpI cion of MSA

Kl T 0 S1
{1 FISA Brigtliy o o sibblic WiSeqled @It B0 BE 199 THECburse of
thedﬂs@seplemeteﬁmgenebaa whith dlrthat iefletis thecwaripushdedigiations of its
bound w thin five years due to the novenent
apReAEINfi®ance. 15 The indivi dual prognosis may vary
sub I | '
o AuRonil disAMehoRTls) £ Loy bRy RE3AS0.AM FhaP Bresent as
pre¢@edpal whisodas, icentimeme emsaxuaildyvsfumtuorm (Wennmg, 1994). Other
aut o confi d ca where, a.bias for
eSS AR 05 o BT TR e ey frétascﬂ% pa@ gpRstjnation and
fatltgué‘.eCEfo%laElﬁslfyr ABh8 Bbulded Rfisd 0 - susKRIBH ﬁﬂ”nglem et al.,
O Depression and anxiety are comonly seen bot
199 d That prognosih ebecmmase poof waldn fdile iRablobd spriekssunePivith repeated
ndr,ones te 0 response, t
syngiios iy deudop8l. Ml faflodli BF BelRGis. Recompopesichair bound
withiBHo& geafydietdedsmbasment disturlgaiae. been 25 eval uat ed
inrelatively small study popul ations of clinically
di agheywwduam@gnosmmwam/&wbﬁte@agexs MpAtpadiestswith aglisease
t
curdify S ERTe hehiR0 VEATIRYSbetr 1ERBREH intng 266 HrEfeas the

meéﬂﬂ%udﬂﬁaﬂ&ﬁ*@é naraadutomgemrfﬂrmeﬂyce(sesnmer@fa bins€or more aggressive
negatively predicted di agnoses, by the test/nurrber of

casggt is eliftedy. wist FRpertednie @ies%'és@) ”'”&s ygars frag opssk (YWeaping 1997,
Weﬂleﬁ 49bj ective quantification 30 of data, are
Sl n "and can aid the clinical diagnosis. M
f i nDiepgsssamearbanxiatyyaneegponhenlyi sreepathot@rﬁalwmﬂdﬂat@h the course
t echni B e is sonetines, usef y|

of Wq ttﬁﬁgumagh'f‘ﬁ@”'ﬁ/%‘ﬁ\ St rYRMIBAPRS NS ‘Mtlé‘,eésego%dresmnse to

antn@@ﬁbé@blﬁisear Pal sy (PSP). In particular, the
ination of hypo-and hyperintense put am nal si gnal

changes on T2 -wei ghted MRl sequences has been 35
ific f he di '
ol C PR GPd TR tecRT R RDE (T JoPURI S 18080 far gl been
evafiatéd -in (S9Rely HHRSE sﬁud}ﬂlﬁwﬁla@@%dofo%llhiéﬁlﬁwldlé fnosed or post-

di sti ngui shi ng some MSA-P patients with a positive
mortemicRiopan r@@@@nﬁﬂﬁth@dﬁnwlﬂfogehl@ht $erriivity ngeimiser of true -positively

SE. ed h ns han es.in, the ane
prefe B aEgmoS o e NV BT Ep 6T RE Pl P Fiiape) and
spe@ff@t?'(ﬁ@m'b@pclﬁttﬂﬁb ln@gBﬁ\VeH nsredicedPdfrRMmdeed sy BePtest/number of
Sc rag@et al ) ratentorial abnormalities

patlﬁatﬁewg o ub@eqﬂse@qﬁ); agdvell as those that give an objective quantification
of data, are promising and can aid 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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5 transverse pontine fibres, a pontine hyperintensity
resenbling a cross and a diffuse hyperintensity of
the middl e cerebellar peduncles are seen MAth

h Sch
Ms%‘%??’a%’ti%s{%%rvﬁ% W RhsighS B ySionss A thIE, Fith arkinson's
Duég‘é@e Fs'o'leﬁé& gpglrﬁ‘&%ésbﬁaﬁg?est inethet ;ﬁﬁ’cﬂrﬁe‘h B aRbesme@dn in MSA

typlc conmbi nat1on of cerebellar and
buﬂoaaa lesst specifie, @setheyyanet alse  reppited |@|Haé&@§0@rs§£>isragaﬁ gnd PSP

VBA f 1
(53Bnohe e o ToBBh el Pada AR ANE Thv o bt Fopone
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hyp@rmtemsgtyvmft theapisiehe sarabellaHpga¢icles 9o pesn Wikl erpyisiing atrophy
9
(S4paaEa. ot 99 Thesirhaate ook sl aRY sof8 o Wport or the

cllr{@élgdla@hﬂélbr gatiment tepil estis p@ed:eﬂealdbpatHeGWplmlt bombination of
Post ur 0- Loconot i on- Manual recor di ngé1 can row

cerehetiarepndibiginogentrelaied rsymntems, W eligaly 9'35"‘98&%& MSA from
pa}lm%og.] ?B@éa%%‘}a |$§,§k that requires that the patient

unai ded. ©Markers of neuronal
degamer aliicdl resgonse dsilsvitmpe isearrimppriant femdreas egery set of

oA TR o TOF AR ANIST RsorSaiea) aulifie fsve proposed
smgﬁasﬁﬁ'?&é f‘é%tlﬁ%; With -apbARSEHhinde ugﬂ@!; fegmner I%K/b@@pél'('ﬂughes et al.,

reactivity in various conditions with acute or
19@hr anss: etaatagEOQQ) elsetoQisntor 2he Néfferental dpgnesis (amdsprediction of
et ent# {é q by hi gh concentrations of various
lor'@r'fz?i“ﬁ rEGSQENt P'¢eC%r ot eins in the cerebrospinal fluid
(CSR lé\ﬁfb%@ugfe%ﬁl With @osturbI%omdtiremnaaual té@ydlaés can provide
provide data that is essentially unrelated to th
furieirrdisgmosticaigfssiatione Mnisefash is ér comelexywhplgugody motor task that

el R R ERERLEF Tt B, P i ni i s o

cal ifaker of mpRbnali deg@retiatidraped dliagis hevelecefitly emerged as
neurofi |l anent have been detected in t

posattinb nnethids h felmriagngsis, c Prognosiy & éE%sﬁgalaﬁHO@oof treatment
R_@%&eﬁéﬂ%ﬁ ar, qbgﬁa?{% eﬁ@reweét 1351 9oB). Q& GonBEYEGeneration and glial

nerative disor has een suggest ed
reddmtty MFlarioust cttmcﬁt&ﬁscmm beutescn‘cblmsnla damel@rtodhezﬁamrzﬁl Nervous
ner at i on

R
r (CASDr &t (bﬁosen '%ﬁj Py egﬁ?‘eg%%cc?nﬁl}%:ﬂ?g q Va[f}?éls SpiBin -specific
prétbms i tﬂéyceré?ttdsﬁﬁw\é‘i eBid (@@F%W@mb{ al.i 9090f. I\ﬁﬁéover they

tein 1s influenced by different pat hol ogi cal
prcsmde et fthathie mmallwugrelatedetpsth@f clcgmlpﬂ@g@ icheriferia for the
een_ohserved consequence of acute CONS injury and

Vaf'ﬂ‘és G2 ”?'ﬁoé‘&‘\né?f 8ﬁd?f§ astroglial cells (Rosengren et

al ., THEYBurofilBneht 08I & Rigom stiusfirgieesermbith of! n@arcms where it
such as denentia, nultiple sclerosis and chron

mmnwmaxmpaalmresnet@mlpslm and shape| Highepeels f rr@éw@‘&ament have
0 994

ook B BB 4 B 7L S aealBRE VAE inlnny M shposis and

AlHfathefls disdaSE, @aIell aefinbsthér AblEot-degereerdtivd disegdert] and it has

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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5 and astrogliosis (Rosengren et al., 1994). Kinber et
al. (1997) reported that a clonidine diagnostic test
was useful for the identification of MSA patients.

epeat ed S of owt h._hor none. . wer )
(Rerooiart e Son ST I EnSues PR Aseehervith BivHip . chaas dementia,
maltRiP s@ErddRAaR@ ChRIHIS eABeMRIISpatARI GFA Pit&indevels were increased

significantly decreased response to clonidine conpared

(Rosemgrerack Bhst904 Rbsangren ghtal.eri989). dhbas tieereéare heen suggested

el B P Ote S R P 2L et ol ot CNSTRALE aisintegration

afPbSEHFHoRIS (FYsehgretest élonm94? nnervating the
hypot hal anus. In a further study (Kinber et al.

2000), GH concentrations after clonidine inj ecti on
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ther memnﬂéatBSPof PASA epdtiants Reppatedi meagumrﬂemgn@fsgr@vth hormone
test for the differentiation of MSA from ot he
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S [
S LB al Ol SL LB S NP s RLARY kRSRIng 1o e
P@Mme@ntsnowhm a/ndRanks naame@ml\mhltnslessyduewwmghy Therefore, the
particul ar MSA. The use of a vector |nducing and/or

'“&ﬁ'ﬂ%fﬁ@%r‘i@%@%@@f ﬁ‘r%{R%ﬁ“?C@n V¥Chybingls t@@é@t'aﬁ'@ées signaling of
[ 0 igHe I h

LR Sarhonepons | CRY°FeshRaekl 1 Skl iy stmu ats

refeaseulont petenBateas theoraghioite nof amdsgemmladtCBH; tfgr liteatofent and/or

prgg{gﬁ (?{gg ??ﬁ%bﬁ%ﬁgmt eat nronaﬂgd/gg{dt$ %{]cte;\ygl%a?qlcéj?arly suitable

fof'tﬁ@ tr\@bhhém ér'ﬂﬁonpg?e‘i/%ﬂh?h rb\ffm&m@ %’éi@ml RS 8(\) which is an

urther relates to a cell that een genet| al

aspeli dmte&atabde dma%acﬁealyscﬂfkjh;mimfeommsﬂmab iPadisnsan’ aﬁhisease
initLates si i n owh .5 h ne .
(hayeateteR T et To e Ne FER Nubeidpdd decute comprising

theCtRARE sefuORLBE had Afstame, 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 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 initiates signaling of the human growth hormone

(hGH) receptor or a substance, which stimulates release or potentiates the activity
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activity of endogenous hGH, for treatnent and/or
prevention of a Parkinsonism-Plus Syndrone, in
particul ar MSA. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
10 The present invention id92based on the findi

h
of mndpggn@ugﬁ@lémfm rtegatnent ,\@g/or i revenfial, Qfi o Bgrktms%tnism -Plus
rii may be
SIFLEIT RSN, Bssap Shipputhegen, T
hu nﬁ'rlnegmenmnm turthen eelaidse tcebom@l thiah dnais rvaam gemeticallateadified to

to the use of a ch,.bi nds t and
Prodvice| seestangRal w@n bRdsrie #h oS ol e flepn growth
horfnf?&fé’gr%H Rice gto?lbbsat QilRancel wiikh Shinilatey kakase bﬁb@fé?wﬁates the
or po ent ates the activity of endogenous hGH, for
actpuitypefreaicioganotis hGihk dorctaeatment andfaraieventionsofd Barkmsomsm -Plus
reventi on of a@kl nsoni smPlus Syndrone. In a
Sypdroms. iR #agichAiMAt of the invention, the
Par ki nsoni sm Pl us Syndrone is sel ect ed fromthe gr oup

consi sting of ProgreSS| ve SuFranucI ear Pal s NEI‘PSP
Mul t i pI e 20 s N OPaFIHEAN

- a rogegla o L at S{BO%H ys %?gé S' S l%o ‘f‘”’éqB asyﬁ{ﬂg System Atrophy

MSAP% e%&dé’f%ﬁﬁ e Panmémgmrplaé RyhHionss) nfay be treated by
over | ap syndrone untington's disease: rigid variant,

adwiglisteationcien efipetive amews 96 husag %W’@f‘thﬁimﬁm& rausl er
Synd%%ggfbfehgﬁesﬁvg a?tes fl‘%gléé@ {%ﬁ%fa?l?%m\tmhﬁzﬁ Bifds to and

di ag ere

lnltﬂi’@@r retiel fdsfomeohnmmenr@umh wrmahec(hﬁb{)dmceptdnamea substance,
been escrl in detail ack&g@P d of th

whighy, stinuiaies 59!@a§e qrnp%teﬁg@tleﬁc’quqeaepgy Wr Q@enous hGH for the
pre%ﬁ?%ﬂﬁgysr?ee@nsirﬁém‘%oﬁ%ﬁghf gﬁH@r ?tévgn@igﬁ df% Parkinsonism-Plus

I nct
Syndiromecopat hol ogi cal entity (Gl mn et al. 1998) t hat

suff@% ngqf {EgCt eéoqzyg,e[gfj ﬁgtﬁgngqg\];% lggta g Palf/%ﬂs | en Iétyndrome is

Itipl
sel?evo opaYQéjQr?BB@ani@il ?ffe ﬁ?f@l%s’sﬂt/es B‘f@lgfé?gtg;gaeésrcsﬁarl]sgy (PSP), Multiple

systematcaphy @&ﬁbhwrklosd)rescajoyo@ropm terabeclawsis-fementia of Guam,

EPATIRLTO
Ali\@ﬁn@réﬂ"@rﬂ%d\é MeA=pNgy ﬂﬁrd&ﬁé\ I-Q?f% taxes d@l§@zﬁsdeedg|d variant,

above in the "Background of t he |nvent| on". 35 The
Hatlervesden-Spatzdinease sid Céerévéﬁﬂn SHrausiar SY8dePrA@r ei n,

shouié%s%e(&,sgg%g ga'icngogﬁ A Bllﬂlesytoo(ﬁla{;m(%?é hem, and differentiate

prev enua orati n

thefrﬁ\fﬁfrﬁlelthﬂﬁerorandﬁrcﬂ’n &Xlﬁ@ﬁ natrolngic difrdgrsphave been described
Par ki nson -Plus syndrone, as well as synptons,

in detedldr He Backerpindeiithe ivendieBnda®A ng Par ki nson- Pl us
synqp %@Pmc\mﬁﬁ‘/ prte?eergéd @ﬂ}bo@?ﬁghf‘?ﬁ@ﬁgrﬂﬁsﬂ G p![@ Syndrome is

the s ances "accor nvention are

MLﬁfpleeISmeeEWmfphthSA3@asetl,stlﬁq:tr@mdplammoglehlaemyt(Gllman et al,,
adnm ni stration of the subﬁt ances befo

1986k dglols & 8@@1’@§E§d'z8¢ Rarneoct that URIK %éﬁ%@ms suffgring from
Pa%ﬁ&?i Erﬁlggaseé;gﬁecrﬁéc} e{ﬁg ﬁ:eﬂgrdllg}v&%lbwbnlf%' fharginal response to

nce 1s
levodopa (L-dopa) treatment. Tests for assessing 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 “freatment” and “prevention”, as used herein, should be

understood as partially or totally preventing, inhibiting, attenuating, ameliorating or
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a) human growt h hornone; b) a fragnent of (a) which
has agonistic activity on the hGH receptor; c) a
variant of (a) or (b) which has at | east 70% sequence

revel 8 s ot P SHetome &k el Pe il orakhedzP B Phtdrfe. as well

as sgh*)ptM’ﬂBChlseés@Q@@@@mdmtat@or@\@cécﬁﬁp@nwagvﬂnrkmson -Plus syndrome.
bridizes to the conplenment of the native DNA

Whei‘eqtféﬁt:"ég erRRydinsgn cRlpsosypipmmdéiie sHRpianaes| @ccording to the
mvegﬁér’t\ %geeﬁ&ﬁﬁoéﬁgégtg&%gf 9?‘@1% q{gég{é hﬁlse\fégnﬂgh’s él&e?CE% r?\nglP{lstratlon

unc
of theegubsadrices efforeagigng b dlséas)e srdlégr)osm!d ohﬂbaffea’gmrthelpaﬂent
activity. on the hGH rece The term "hunman

hoﬂfﬁr@rﬁeferfﬁd embpgimeny of '”uVﬁ”i'% SRIG gehit aP%@rﬁﬁ'%‘%@d from:
IS nten}qﬁﬂ p vx?ﬁ'hBﬂﬁoﬁé’e natural |l y-occurring and
c derFva

synt het i I'ves, as noted above, including,
w thout & fraginani afi{a) Wwhich hak agdfistdactivity bhéhe AGkIDebetarn)

o1 Gk I HorRATE of G B Rescht st FEHp Sarlsdea deny with (a)or (o
the " BagkOhRidA ‘F'ma@fagbhi‘étld: BMRAY bﬁ r‘[‘he h&REreb&hlopRY be

natural | y-occurring human growt h hornone, or it may

pr &b er abd yaitinto (rdvi(bpwhich GHendrsteotyi ARNA Stuemge Iwhlch hybridizes

or " ouky B REEENT 8! e faie: DRI, OSuReR TERER) 6 o () under

sui t abl embaératdly gﬁﬂbéﬁﬁémlt%s@d whieh Hal3SdgoMstic activity on the hGH

Yeast, insect, or mammualian cells are further suitable
for expr@@@@’@h%f reconmbi.nant growt h hor none.

CL 2" 2 Lo B RGBT, 0, O ED B ehgpmitc actvty
term hCiI;.htr@rhG@rr@ygﬂrorhor none", as used herein, also
includes functional derivati ves fragnents, variants,

andiNGgisrm Shuran GEowhi hamoBe hich “hEl" basVeRs! iBdhe peesent inyention,
is m@hde&@o ﬂcﬁlﬁ%ﬁp%ﬁr‘ég&rﬁ@egﬁgﬁrmg ‘r’%ﬁ' b SPntREfic asr c}%‘ﬂg’%%ts%c}té’d above,

her wor
mcluclfr@aWIthomﬂthtaudn gpth the B@ kDramek ﬂ’nemkﬁnhamae@o\tvtbr hdrmone, GH -
initiate t nalln activity of thereceg J1
V. 2pd olfer e TSRl el SR HOF@ene dSpenadisps destribed in defail in the

‘BackBFdurdtdr ikSinve@®nysed herein covers derivatives which
@ rrgy ube preplg‘rI%d Prom the functional groups which occur

as The5 h@htiemepabe snajuratiyrecewsingl uegmai gmmmhwmone or it may
n the art

prefaTAbl it Bt iR e REGa RDANO R by B o piesaddlin 8hY suitabe

hostEBIﬂ{éFBeP E#ﬂab%ltlbyoﬁé éﬁl@érzgﬂlc?hoﬁnQ 8l I?soé h@@tséérﬁdfuléﬂlﬁswtable for
iological activity' & as describ herei n,

expresgomof hGH, feroinsteneel Yeast, h(}eqt,e@rerpsrtammaim Getis tar%ufté‘ther suitable

receptor nal. i n and., do not r ,to perties
for dxpFeBiolt of o EP - BofnebdpBlati) sbe SIS pRsed in
hum@h@ﬁbﬁnﬂial E@Ilseblgeﬁm CHiHESe BamsERTAehy (ClOBcdls. phosphat e

resi dues, "ﬁrow ded such a derivative retains the

bi di h@gtefrm GhI” s t“grovtly hormpesd, &sd'segnfgraly, also includes functional
cer BB RS gpe SRhBhce 5 MEEREGl, I hyBliseP ooy or
growth hormone, i.e., which act as agonists to the growth hormone receptor. 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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am ds of the carboxyl groups by reaction with anmonia
or wWith primary or secondary amines, N acyl
derivatives or free am no groups of the amno acid
[ r 1 I
o G5 RS0 P 3l A SPUSH S adron reldang ity

bind frRenGA rbaébtowamd fritezite réc@pg:r s@hﬁ:ﬁg afndsdo pot confer toxnc properties
threonyl residues) fornmed with acy ties, Suc

on cc@mm&tﬂpo%scmmagss Decvatiuest mayeiaaw eﬁﬂ%@'ymﬁt'ﬁ%néuch as
h
cargé] ex engﬁ}oﬁgﬁ%tgzﬁeafefﬂbg or?@%‘iﬁ hechh\%ﬁ}écreﬁlﬁseﬁ\e biologica |

ence e 1n

acti/itwoflsGH @hd pemtinswharmacqudicalyrexeeptable. gr owt h hor nmone
t hat. has been derivati zed, or [

d with
P ERAP g SRTVAtY &b 4T RbIEFdSC ATTIFIC Rt rasibe cgrboxyl groups,
am@égﬁ %%grbo& I g{&&gg Rbc®n Wis dn'iHﬁSHlb' Swite g}ﬁ%ﬁhbpsecondary

hurran growt h hor none.
amines nd+zey! derivetivesadr fpeeagunoe@nosns obtrembotadobregldues formed with

acyL ?’QSSPtl%f%g @ﬁ : %lktg i tn%t hei? bOdlde 8?9&‘ fo%{pﬁg ogﬁggkfger}cv%{ives of free
hydrc'S‘%)ﬁE Equ‘Me P Ghat Merylsorﬁ\ﬁr%bw{l &éﬁdué&) foimeed\nite BBYINd6ieties. Such

een 1 sol ated and identi (Lewws et at, 1979).
derlvatlve§ may atsceinclude foryExamiplim p;oéfe&heéerae olygol sideropaing] which may

maghaiasic Tie¥ 0 sl 86 veslionch r W e F Bkl s

ant iof NRfticgdr Mhpottdnedis S Mirbwih heshore that iedd @eeh @drivatized or
derivatives. Therefore, in a greferred enbodi nent , th

comnbpigesht With 2 ecamplexing lagﬁah tgr ot IPnBolAwiRg. wHirelore a preferred
em@ﬁcgmegwg{)?ﬁg%vérﬂi%n '}]'efaﬁ% o ylgfér \Fg‘?éloﬂé oF ﬁﬁrrn‘iﬂ growth hormone.

rrvatives o I nven

GrévtApioraeneslgamaticaliye dn@ﬁébred rto Ie@ﬂbmm@lalssngs atthvity i treeldody, are
at one or nore nethjonine reS| dues. 25 Pref rabl ﬁonthe

alsprewprapies fer Nzt dedyaityes $ithindhe s6eRk Ph ecRSﬁ?ﬁ'] dpen
di MREsOfhat [A I%B‘ﬁt?ﬁéﬂrt iBus Bh8 peed lgorlé}@él tah& |&€n‘ﬁﬁ&i (Lewis

consisting o di's m er connected through
et aln1€rY hiaiinati deﬂarﬂf deyldimmissrves aw@Jlatnty iale ew isrsiinblyean artifact of

fid di d o
tnegicatios Haweasn 9 poeded R s SauE by BREMSA aciviy in o
smﬂ@f Iﬂa%ﬂiﬁ & Bthef HBPNErivef \Féépﬂ' h@ﬂé?or"eo n@% dreféfeddpiddfent, the

am no groups of nmol ecul e or anal ogs
mverhtmnefefaieSSall‘tumaﬂ grawtlc bcpnmn,el W@dm [saaetlyatd of s Melgrbipus.

T B0k 2 e ISy 58" SO Ry compris

dedfinbfed FOW,-drivsH nkfsh igRdifGadized atidrie oron@eethlonsiesresigues.
those formed, for exanple, with am nes, such as

tri &rﬁf@naﬂlﬁnﬁhﬁgned@amqmt ﬁéC@]dlﬂg/gq he, mw@g}q ePmerises a dimer of

hurﬁgﬁc {g)n hjﬁzgmé)tr\% %%I??te&Aﬁh%mﬂ’geg:gwt?ﬂ; gﬁglsltsﬁn%rﬁlé'dd?s%lﬂde dimer

corfeidd enrolyld nniehdiah liadiide obndsl & Wovalenadireveraidte non -disulfide
salts with organic acids, such as, for exanple, acetic

dimesi @ nen-Govalars diedy andimixgires areel. any such salts

?Ethaeefe%n"stan? Hér%ln?%fé?% 16 Bl fﬁ's%b(%‘qff %%1{%'?&?&% ah@ to acid

esent “SIhventi on
additien BEs e ceihorgrangs iohithe 41GH rraoleptiler orsagaiags tigeredfn Salts of a

further preferred enbodi nent, the |nvent|o relates to.
carbpxy P BRY gniarmeg ynRam karie in Hieart ap él?r.il,»ffe- ingrganic salts,
fortreg‘érg%a, %‘%&]urﬂ%é@ﬂ%, AREALMAY T SNEnPEQREBhd HYIRRL b salts with
organic bases as those formed, for example, with amines, such as triethanolamine,
arginine or lysine, piperiding, 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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any subset of the nolecule, that is, a shorter
peptide, which retains the desired biol ogi cal
activity. Fragnents nmay readily be prepared by
removing am no acids fromesther end of the hGH
cour8®)| Sl Rnadts st ira@ir e diesyichiedtitivilpsf hGHl rRIeVBef ol tAE present
as

s an hGH receptor agonist. “Proteases for renoving
invention, bev the aidityitcing ta theghGhl sesaptartasd iniiiieeeanion sianalivg.

the C Lnal , of i

G AP BB Pt P N FH AL, 1Bt rumar
growdh Rb@ErEal activity involves only routine

experinmentation. Preferably, hGH fragnents in

ac doifepgmeant \witthe greviprivseehe iagoeininddR thepresepkinvention refers to

any §HEL B R0l G TR T rESp i el 6@RRRAY biological
activitp. Fragmienist hay ragilg bemrépared iy remehing enihéecite ¢t either end of
A fr ag,msnt that is 15 preferred according to the

the hGiY arlecie pad kesting thaesyltant ferdisiarepsrips paan HChEfegeptor agonist.

) . i i v y . i

Prot ) o Lt oS o8 uEHof BARE S PRl ot

termihialiiof &t polypédyiidel avekknogvrt, rendf o sketermifting Raperemisalhich retain the
resi dues or the first 13 N-term nal rtgﬁi dues of hunman

desitgd RiplAgIRFAFENE RYves QY RRWing SXREMMANEEXDr dance wit h
th tht ' i Lfs i i ;
‘F’r@fe??cﬁyﬂ athlg‘ggé%HdégL[’sc }rfg%%rme with iRy Hﬂe@@#ﬂ |h§$htion may have

fragnen to retain a biologica
interaalt delétionspés IBg, asthe dite Bor880es! Bt affeiob thef biplwgicahactivity of hGH,

o Boclo i G b, SEIBP Rl AP e 5484 egront vt
pref@hr%_IHJ%d'l:_c%i'lrcﬁlﬁ 8 ’c\k/JeQﬁ«%ntioﬁ'Féék@ Carfinbesiddursm Blutahfc 484 (6fu) 32 to

H (LRI VQCRSVEGSCGF) is particularly preferred in
GlutamisadbMee with the present invention. Further

preferred ar | i hj ot | dg,. a

PrEGiL sEon e T Bt 38, Feudied A I b Bughtfls Fruncates
hGH2RRING2PE Kirsteeight BBIrnnthapegditiotas or Awkdfitst ddaNHgimihberesidues of

pol ypepti de, which has such hGH receptor agonist . .
humag @rwgmorm@ne are alepiprefarach B gorfangg Withrihe peagent invention.

functj oy hyvie h Nk A

comt 8T RO imERe BEE diech Gk Pbed BTcRR biologica
activitidf pGH, BeptllSl 6, 868545 D rphersfordieh@Ose ©f alG-tarimad fregmieat of hGH

retains the hGH ngept or agoni st

bili
Is pigiriaseAesadng dAdne daFYeReF AN Hiﬁaﬁ@ﬂgﬂ?ﬂgﬁsﬁﬁg at least
amirin%]aéb‘ftﬂ NesiaBigs MWep 181 {8f Lot HG{F%ERW@@@W?SF) is particularly

aracteristics of the core peptide, 1.e., |
prefereed it accardandss tvitbHbe peesant smuecdion biyuntioen preterred are derivatives
xperipentatio

n. exanple for such a .GH variaat

of 1k} BRPIG p aupar % dlen PRBRAS (NAtiasTsy dascriied 85 GScBas319 or
WOLOMEBEL 08 . & |'6§§é£)‘ﬁ98§.' human growt h hor none

??/bt ﬁG‘-ﬁlg V\%Qllc as an additional nethionine residue _

at Aduitiodatyerting polypeptidey mdchgrasmuchiusiiveceptareagonist activity, be it

Variants of hGH  which are eferred aceordi ng,to the
nGH! AL ATFER Or Ukt S el G eGP fiapet? gy Gan also
containOANtidHA BMIRo kR RGicuRsaftkingomhe! hGEt ful@pige. As long as the

residue at its N-termnus. A further preferred variant
resuitantampleculs rgladw thehfBiiaesntercagenist abitaei the cose golypeptide, one
canrges’tlengnHJi%% (th% eg gr?yz éu%hgﬂgrﬁllghg 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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5 A "variant" of the human growth hornone according to
the present invention refers to a nolecule, which is

. substantially simlar to either the entire protein or
a fragment thereof. A varitant may al so be called a

" Myi@hRts o G, | WRlch B Pr@erré’& REordis te rtfie Ohvér#idn, comprise
such as a variant generate al ternative splicing.

methicmyil aniiH, \(vb@hy; (e ptimgesgiieusn é’lOﬁ‘ﬁOb@ heyingean @\qigﬂtlpnal methionine

el L A Bk 4POBR il B pormpnetecing

15 aﬁn&%ﬂ%ud@s\wm a3 er@n4er owt h  hormone woul d have
east simlar hGH receptor binding and signal

i mﬁc w@rigRy eicheiumarngro QAPNEhacoRrdipg ity the present invention

e !B AyBE B SR IM SR PR e Vi, e o <

fraglhéﬁ‘tﬂ’(heﬂid?\/\ﬂ\h/dﬂlghﬁﬁfa@ &80 beecdlledpa@dteily Anvdridnt onsy By, be an
whi ch encode the synthesized human growth
SOTCH) (REnBGHL LU | 414 RTENG BRNTEIF .Y eI sm@mg Variant

i r t
ooy YIRS LD o B S e gl s f e
varishe geptidse us#\gynetbodis weall koowoin thel st. iQfitoursen aeatianihunsardgrowth
substitution may a e to arrive at. th

horn@qﬂqaswfp@gﬁﬁav% ablep aggwlﬁ%mGﬁarﬁ%eqt@rr{ap dipg A8 ,s[g@@ﬁn{tiia{] r?‘gI activity as
hGI—Pé?'ﬁas\ﬁﬁiﬁﬁﬁlohE)Ztﬁé‘?éﬂo c?%e%&ﬂeﬁﬂo hgﬁééblﬁﬂléf Anti M@A actlwtg to hGH.

mutations t de in encodi ng t
varinaint goebseqienmevariants oflthe hutiae growth hgrnﬂcvrwmian pe prepared

by el T CNAR. e BaEes e MR APRRTogiowh hormone

derl\/é%@éé"aeuéﬁ @érranﬂsgaﬁﬁlu&g chﬁ%?@esdéléhdngefrw or msertlons or

encodi ng the peptide nol ecul e her eby oduci ng DNA
subssihutions of) residuemnithintthe aneino ehrasgueaee. e‘§p’r eaiabingtiarhef deletion,

In:segrt)’\lA i %'?ﬂ %@sﬁ{}ﬁprﬁﬁ{g\/ aj% e:%grﬁ%&etut%eamg%% tﬁgrﬁ{w toﬁstruc’t provided that

the firiplcoastaat P@@éesvseé Yheagesire aaWﬂya@baOtlsIY)eﬂﬂélrdetatléﬁs #at will be
human growt h hornone accordi ng to the

I
madgﬂ@wNAmmadlna e earians peplisleamiHeimas Q{t‘éfrtﬁﬁ reqsling fipae.
mﬁ‘;:ﬁgg e %&%ﬁ&aﬁgﬁﬁgcﬁés@ r'gﬁtrsrte ‘mﬁ) el e%r%BSrﬁﬁntb:){r %lte directed
mutagenbsﬁa(asgemmbhﬂedrby)madelmﬁuét ah 1983) pofenacieotides in the DNA

i nvention woul d bi t t VBA The t
encashng g (RoPE GreiSaC HSrayy heodKis TNA Mcegwgﬁt@?@wt and
R N L R T S T
at leastdhg eamb@mﬁemeablbmmabgmwﬁy ps theenon wériatitipeptidat

051 atodh REP R Seo MR e i A0 S RepL nvention refers
toa WFE rF‘L'EhralorﬂSIeeulet\{i)ﬁ(;lﬁ & éLfBMeﬂﬁafly YRilSF BEBer the cPITRE lmolec:ule orto

atic, nonpolar or slightly polar residues:
an aAtme frégmentTimered®r An aGhkpgl af. hmaﬂragrowhie@atmom ysefhbmgbel present

nvepiL o sShBr oBF IR 1 oei duce: ‘His, AG, Lys

The types of substitutions which may be made in the human growth hormone
according to the present invention may be based on analysis of the frequencies of
amino acid changes between a 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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I'V. Large, aliphatic non-polar residues: 5 Met, Leu,
lie, Val, Cys V. Large aromatic residues: Phe, Try,
Trip Wthin the foregoing groups, the fol |l owi ng
substitutions are considered to be "highly
conservative"asd hAsefdam H s/ Arg/Lys Phe/Tyrl Trp
Met/ Leu/ Il e/ Va? Sem -conservative substitutions are
def i ned .o bePelat pasitealy-sbargediresidessf 15 groups
(1)-(1v) abovg. are limted to supergroup (A,
conpri si ng (I \M{?‘ ;ysand (111) above, or to
supergraqyp ( Btargeogﬂghaﬁé Aéh-pbid rexidliesy) above.
Substitutions are not |limted to the genetically
encoded or evilet iy, leadMath &Ysy- occurring anino acids.

he desited aris AR RSLEEs L0 reatiy

Al ternativel yph@ T¢EDI cal |y encoded am no acid nay be
nodi fied by reactln It with an 20 or&gmc
deWVithin ithe rt@egglaﬁtgr@waﬁ the fellgydpng esubsiituiions ARy Capgigered to be

i «e chains or termnal residues. Cysteinyl
hlghiggéoﬁ%%%tﬁé

es nost commonly are reacted with al pha-
hal oacet at es Agpi@lu correspondi ng ani nes), such as
chloroacetic acid or chloroacetan de, to give
car boxyl met hyHishgd&Epoxyani domet hyl deri vati ves.
Cystei nyl resj ﬂ ?/-ﬁl so are 25 derivatized by reaction
with bronotri et one, al pha- br ono- bet a- ( 5-
i m dazoyl ) pr opletbewlle®ad, chl or oacetyl phosphate, N

o Lt o DY ool st o o
grouS%?lz (I‘?)}%ﬂdﬁ)%%lbh 4re Wﬂntté@@@%ﬁﬁergr&fp (A) com{)rlsm? M, (D), and 1)

ro-7-nitrobenzo- 2-oxa-1, 3-
aboveesi tupesgroupl €B), vamprisidg () aﬂda(\ﬁ amvaM&Uhstltutlons are not limited

to thggfenetcBf EREERICRT Shatiei ety bt RS Al vnen the
epitopBas Prepdrad 69 Fﬁcﬂ@ Bddis, ihe MediRed &n’ﬁﬂcSQCIClmbie ub&e directly.
reaction is erably performed in 0.1 M sodi

Alteroam@tw|aage1ettcal;hfr|e|@cq91ed@mmﬁﬁc'chﬁ@yd@ﬁ ﬁ@dtfeﬂrﬁynrﬁactmg it with an
orgagg-s grg\ﬁakg %@eqﬁcthgfj il paﬁ‘l &nmva%tlﬁé t\ﬁ H“:éEIeEt'erdeI)éﬁl %h‘ams or

riva esé agents
termin@ereefdueet of reversing the charge 35 of the l'ysi nyl

resi dues. Other suitable r ents for rlvatl in
al Pvateinl Fesidues mp@hpatnm%@/ P foRred | |%la'éa halodcetates (and

cond AR SIS R0 38, it B G uciibial o g
carbbxyilmethyb ben zeemestylafnidonoe thyl djeratietshy Cysteinyearesidues  also  are
deri\t%,’(ig " od &gg;ﬂéggt%n an\glntﬁ ' a%?gnmoﬁlﬁagroggétghg Zedal;rnﬁg cr)romo 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.
Parabromophenacy! 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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Arginyl residues are nodified by reaction with one or
several conventional reagents, anong them
phenyl gl yoxal ; 2, 3- butanedi one; and ni nhydri n.
Derivatization of 5 argini®e residues requires that
phoédh%té kb A, Hﬂo%bfdﬂ%ﬂﬁé’e 'tﬂnl?rbbéfﬁiéh%s&lf&?ﬁii hEiaN®- methyliosurea;
because of the hi guani di ne functi onal
2,4- gerdalpedlmas tamdrtramemmarues@talywa@asthmylth gyaxylatgi t h t he
as th

00 BRC LR B Fodifed B5reatfio viliT"olE on sRvesp! conventional
reaé@ﬁf@%ﬂoﬁgﬁﬁéﬁ%ﬁerﬂ@lﬁﬁah@% hRpsnGiord: efdewirgaRhVBEtuatization of

particular interest in introduci ng spectral
arglmlabée:%duest reatiyethat theosaglipnsbe perferatad ibrall@ling conditions because

of 17 B b S SRR Sl et R P srgents mey

reackivith @3 groups bOIyBING: as ikl bs thy asitinessiibR sanaing geoupm tro
derivatives, respectively. Carboxyl side group

( asier $Recil §rm@qiltﬁeélﬁ>9|0;‘ ty&@%'l E@'@@QR%IS? has eﬁﬂééucb‘?d extensively,
with f%?tféu'aghrhéiﬂslgi f\gé e F%g;}éﬂ:ﬁa lgaﬁil_gl'u%gl}brjgsgll 24G0e&By reaction with

aror&atimyl Qil]aza’ﬂtmdl mcrmpkmmmls lor tetranitromethane. Most commonly, N-
(4-azoni a-4, 4-di net hyl pent.yl ) car bodi i m de.
acetFUf"ldﬁé(P'ﬁtﬁ”é’ teH@B'HPFWhad}?darﬁl L@@éﬁﬂfomg-ae@yl tyresyl species and e-

nitro cférﬂl\’/?{\}e%dr ?ﬁé@%ﬁéagl nyl and glutam nyl residues by

reaction’ w niumions. dutam nyl and
as peeirbgxy \sider gougs ¢asryl o gigtapmtl) aredwmwayadoaﬂiﬁed bg reaction

with, RSy, APREERPBE G sBat ar 8% 20 aHcianeold: H-maRbiny-(4-
ethyﬂgaijcgﬁﬁ ﬁ‘)‘?(%éj' C gpndi §ions gy, BQ@raz&%mh@fdlrﬁ&ﬁZlﬁtePthcarbodiimide.

alls wthin the “scope of this 1nv

FurtBeramp eas paftylaretglotanyh residussiane canvattesiio sspanaginghand glutaminyl
rot,ei ns_whi cg%can be used for obtaining anal ogs of

resiqugs RycEaptn Wi amﬂ"Wﬂﬂr@sent i nvention include any

KN oMby oGingt &R RESicRIcs S eid eﬂe&q%dﬂzs-ddé%ié‘étbé to the
RE 33, 653 4, 950, 314 J5 4,588, 585 and 4. 137, 462, 10

correspanding alutarsyl Bedoaspartyl Kiesisuest aﬂlterrzati’gew, 1bssa gesidues are

ceafiREeY Fierdhisn BErin.chPulns, bt RSl uPsn A0S nin e

sco;ﬂe%f&hls@rﬁve?mltlbn Further grow h hornone variants have
been descri bed (I] in US 6,143,523 (Cunni ngham et
al .Bxampien gf ﬂoﬁ%d@u%tcﬁrﬁfé@ovﬁﬁ'dzﬁuﬁtﬂdm@ Eneroteing maich can be

used 'f&nﬁﬁfaﬂ%gggnélggs 4R l'%lgl’g'gp usg’Qn rﬂ?é ﬁé@eg& zrg\geﬁtﬁﬁ include any

I n accor

knownviesthodnsiape, alibh ods nréwmq;nmvws mntemteeREnaB@@S aingb9,314;
m netics, already iterature, such

n
4, 58618ty &7 4@%6@@"%&“@& Pbéemp%%o ot el 4,965, 195 to Namen et
: 704

o UEATRE! § Aoeltond 1A BBinus B Brsepi o pon
4,908, 3833(S3ad et &) FAUH20 Yrowthch@noBe, atidnts3taver lederr d@émbed e.g. in

h ari.ant or alog will have a core seguence,

US éﬁqg\%ﬁ%&?%”qﬁﬂ@tgg that of the native sequence or
bi h Aok WH@Y BRat &4 R h
quﬁrgg %fﬂg %uetgﬁ%ﬁce {:llVi ng a?tﬁhgalls? t?o%%}?aqdl %?)? ?h elﬁ%méﬁ‘growt
hormdree reaepioe whitdhnmoaybe dise@ iuastoedance with the present |nvent|on are all of
those growth hormone analogs and mimetics already known in the literature, 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; 5,635604; 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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and retains the biological activity thereof. Mre
preferably, such a sequence has at |east 80%
identity, at least 90% identity, or nost preferably at
| east 95% identity to the native sequence. 5

an aﬁéﬁ%i& E}ééuér?d‘el RNy & Ié&‘ét%Wl&%ﬁ’iitﬁg@ﬁﬁé"ﬁ@tﬂletélrﬁineracgigéﬁuence

peptrde sequences or two or re pol ynucl eotl
and s#ajne theekiolodesakactivitg thevgofc biopa piefierablli sy eegusnce has at least

neral, id Lty refers to an.exgct, nuc i.de to .
80% e et o SOk B EcPembE PERTADY 2t RS I8 g native
sequghcthe two polynucleotides or two pol ypeptide
sequences, respectively, over the length of the
sedldentity’ réftaaty acelgbianekip between twe guenvespalyrepiideraacpiences

IS not an exact rresponden " 000 d IRV (¢}
or tR LR BaIV Pregle FRRUERS. fls DUNRTLHE e npling tRE Yedfences.
In gERERAT R@nAfye réfbiJ e @nt Bxadi MEcISotiiRX tanhlicktite! &t hAfno acid to
bet ween the sequences. This may include inserting

amingyageid carresponsensae obi thsot os eppleiisiectides @xih&we e pelygeptide

o RRE SRl (i S By
15 Feprgeauetcds whedé ltiestedh alzal arabkastnaortgspond@hcé sa "% identity"

parti cul ar;ﬁ/'sui tabl e for sequences of the sane or
mayves getarmines: In aegeral, Bre by sequRnaasrto kR pRwared agR pigned to

give}S%?né)éﬁ'Mn?dcolrr%@lon Blef\nﬂ{@?ﬁfﬁ% Fﬁ&%cieﬁgg‘gﬁ’% S i inserting

uences of unequa or °conpari ng
"gapishén ieftRet bhy carbth eeglenses fto tembiaoce rioe elegespiefnalignme nt. A %

denglyamPaie ST S P UTolie: Hhoi9gSeah o BRPHAE i FedErEes being
com RS- BES)00 b BRERSHNE bty RIS 1o iqpences o
the damer oi meryt bienildr i ldegthi toy dyver vadenter woefinesl Jangths ¢s6 eadled local
._and % i dentit. the % h b t
alioFary el oo AR b AEleAERT o
honpiiagys féH AMRpAiHY Be iGEhMit) aMachMOIBEYRA twb bY Pddreadtiuences

finds the best single region of simlarity between two )
are wetjyeovasin thehert. ZBupfoginstanceopregragsnavailegle deia Visconsin

d/ imlari b I k '
Seoffiihoh s PHsbs B AL SEER 177 4 Toag) T e
progr At BESTFIF dneGAH, maylB8Usedité Seteumire fheek iabntity HRtween two

accessi bl e through the hone page of the NCBI

t
polyauelentides anehthe Wogaentity and=isT bpmg@hbme%lQ%polypeptide
. P n 11 i H
seafFESBEttPt usBhIhE LI ROMRRRY, eontPh 8 Syl oo patermar

(198) endhftidsathe tewwingls régionsdrsialiante bedwbsn itvvatseguences. Other
Conservative aming acid substitutions of growh -
proghamgoios (ﬂﬁtpgy‘ﬁn@ﬁ{g dantity quzqregﬁgl’an%)bem%@mdsgquences are also
y . e i .
oA {IRHEE, BFIafics e MLAST nfly WbrtGicrls PRGN YIS F ot el
1996 uhks$dHUItS Bretbalt VOBTH, aecdssitde diiroubb the dwgmevpalge of the NCBI at

preserve the Dbiolqgi unct i of e_nol ecu
www-@@rﬂlwmgfygay@%ﬂ(%%a?nW&v 180 R@%@Po@%d

de'FerEfé?@ Bha B Borafaihtd Y AlRhPLh BBESdbAcd With the present

above-deti ned ~sequences wi thout altering therr »
invehtio tare rwhataarei kndven lag "icbnsérgaiivesesulistigioos. Geneetivatige amino
acidZ%ubstitutions of growth hormone polypeptides or proteins, may 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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only involve a few am no acids, e.g., under thirty,
and preferably under ten, and do not renobve or
di spl ace am no acids which are critical to a
functional conformation, @0g., cysteine residues.
onlyF’h%l%QanewarrmB akiag, ergoduﬁ&& tmftyS@ﬁB pheferghl QUdler ten, and do
i nsertions come within the purview o
not mme\eemr dispigae @mmcsamawggh @re gaticalips funca@aak eenfeenation,

g nekelin iR P BT Sl g bRSRg B sSlof k5o anavor

insebiths & YithFERegFiewsoltReWiedehtimeengibhor _art and is
found in the literature (Martial et al, 1979).

Pol Anaiqegs Qéyaéa@téd@da@gnrawycmwheth@ peesant W@ﬁﬂ% nrmmalso be

r
cerfy R bGRB35 Ry BCpRRBELAT™ e BTG g revve
sequdriderig &towhOocths (irior cars andlds if@umi iasthe Nitdratouee Yl @eal 1979).
mai ntains the biological activity of the native

Polypeglidascencosed byl ay aesleicRsid SUER aseDN 91 RNAR é\l@f&bb}ébﬂdlzes to

e GmhBSRl A8 b PIOA R HELTINERS Ky ERRE & B3 A S

conditigres; iazelohg ashmahrqjcaypdmdefmalh’eammﬁwlaﬂgmggcata::tnmysofatm native
ridization

Seq‘i%]%?tpgrcr?r?c?ggrgg e&?‘&r%gamg'”dbﬁ |S§t h%?ﬂé? PIeRGER Fyention.
' nVS’chP‘fié?hcg‘JoﬁdlﬂBb(s Q'8 '?unc%én %I?’F'] ot Hﬁ)%?é{gtté &’s{é}j glgj?@]h%bndmatlon

first e equation o
expetehentpihe mglatlﬂya)fsklnamdnotvgalanﬂ catydnsi atel the [E00tagke of forpamide in

the Wﬁﬁ{dfz% IOR-§9 u’u%ﬁl Lllgég]ege Hgﬁt{%eg gnﬂgérz@wolvecg\l@i any given

set 6%edritidhs: oﬁ_’@@fslb u‘é@@"tt‘?e Whiistidnher MBinﬂbﬂhté‘t élf 1'98'4?‘(&' &rmining
cations, %XC i he percent age of G and

the sigbiligoof hﬂ@dsmft h@o oNdentiy fexprassed tasenplémg éﬂmag@atume Tm of the

in the hybrldl zation solution, and L is the
DN’%’@W‘%@ the hybrid in base pairs. For each 1C that

t hernim 8 6.5°C e84, | P 0.4 %GE)cud.81 €% foph) a 5H0A%
identity hybrid, the ampbunt of nmismatch pernmtted is

i novRessdd lsdiﬁeawamtypifanonmglent satione, i s mercasrge of G and
C n%ﬂ%&@egyp rtﬁedbm "P'?orn?ﬁo Hgman%gatdg @%ﬁﬁlﬁé'ﬁ?ﬁwgg%ndlzatlon

ormam de€ concentrations is
solutieth,candal asl tHeo rengtmeﬂmmrlddmamrmlng Fop eeqliat’Cothabthe Tm is

oA el i 5 ol GBS RO oy S F i
pernzﬁtéﬁ@ eé‘s%acljcg% /él%li f%.eThg 05 iRy 8E fcfr%%@%n ‘Pigli)ndlzatlon

out o Sequence di'vergence,
expatmenrt@rthe apediied sal amdeforham@erbordentratianst isl H)°€nbelow the Tm

cacBact 2oiorR R LSRR KELR Gn kR hrsizagen v oo
e\,eri)ﬁlt%ﬁgﬂl@%@aémlt abedniEMgeén.t he hybrid) and noderately

el ow t he cal cul ated Tm of the hybrid)
corl usezhiseraie highlyasitingentwonditions ate tRoss@highsareridkerant of up to

i trat d_0.59% SDS, at, the. At .

abofi|ash SefiicRisileiPiae vtk rotetely SRt BRAdfy arg those which

are H@raH{ bf n@&& abblit 2We aquehcd Hﬁ/efgéh@étvméuﬂ mnw&ﬂdﬁabkémples of
to he washi ng conditions, particu

h'ghlwarlh@erzta(ﬂmﬁ S hsio o SeloeA AT o eshy b ehdamoderately (15-
0 | bl f
20°G b BRI VRS caelfofa e = osh fRicfor 2 x ssc

(statﬁdlé?ﬂ $ARBVEitrafef dreise.5% 3$|DS ay e @pproprisM@Mperature below the
Iy i di zation condition that

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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21 can be used with the highly stringent to
noderately stringent wash conditions described above
is hybridization in a solution of 6 X SSC (or 6 X
SSPE), 5 X Denhardt's reagent, 0.5% SDS, 100 g/m
can 9@0@&&*0\&9 thd hgﬂlg‘%?ﬁﬁg%n%% dderRay S Blvagh conditions olle%scribed
ro

nper at ure Ximat el 200 to 25C below the Tm
abovm i @dbmnllzﬂt@@ inraesalistion, ofi§ XI SSEref erabbEn), 05 5 Q@r@hardt' s reagent,

0.5% SRR g By Medinenfed feioh s8Rk PRYE ot Pofpmperature

appr@ilﬁ‘é't QO“ &5 5% papiy etiAdSt ANed Bobed atd @sech litfféfpreferable to
hor nbne derivatives, these derivatives é%a SO

use tbhfammtl*eyl By manim shiofide SIMAED insterdsyf S Ausubel ABEE-1998).

h ar,e well known.to those skill
o5 isReseot IHahto, PrBPEEs SteperBnahf hetfodd oy Hiking the
hum@ﬂi 5#60\%' Ao@honed eddrivatilasesihess dativdivedenryf alRy e made by
adnini stered at various dosages. In a preferred

conventiorl peaiein synibasia nieshoaswhic axriwieh keewn taithgse gkilestingke art.
of about 0.1 to 10 ng per person per day or about 0.5
to 6 ng per person per day. In a further preferred
enpREdre Ngrowtt en@irneh d)‘rorfl’@meﬂmts aghtianisst anatdgst oa functional
15 dosage of about 1 per person per day. In yet a

derivetiyes 6F S@Jtséh@motaalaarb@oaﬂ%ﬁtere@l ﬁbvag'wéwsa@?%ne is
ad [ Y r
oo T R ffptin g, B R R Bl g Efsace o
abo@1 o $0engPenbperdbherenatay gy athaut §.5d0Byespertgersén rsr day.
dosage bei ng higher than the 20 second dos %
Pr & erfapher p'quﬁ%m?‘? es1osieggk the oxpul hqm?ﬁj‘ep ragpainistered at a
out 0.5 ng per person. In
dosag%d?ffqégbuéﬁe ggiﬁgﬁ%élrfrde t of the invention, the
weék lygt ddsetber pfefergedamtrbdttnm&nhdhesgrawwmﬁnmge peeadministered
erson o[, about 5 ng per person or about 4.5 ny per
dail FAreGhY og@rﬁ%{ growt h hornone treatnment in accordance

W ih dderddReefithi ihee pidsent RYerktfon, a%r@(}!lﬁtﬁi"Ho?*n'i*\%ﬂeeirnfals)eélso be
by adm ni strati on of exogenous grovvt hor none or b

y
admindsterdcs et altematiop daiyudesagese thwifiest desads heiwg higher than the

ucti on_of. e 0 [
sec (ﬂd geﬁx%’e oF rqf%r@%fyeg(ﬁ yﬁjrggl%gg%%f? é§ Sa?org)n?np &1’3% éor?ag Jerson and the
secoHNBdRYeat aBosegHahy @@r pafkkohherefore, in a further
preferred enbodi nent of the present invention the

subs tanetkernpiederred rembedmand anﬁhlel mvestian gihe wegklys dosage of
grom’tﬁ%#?%%@ 9 \(g%'pst | WoersSPd HoteRt Hgt'gnrt Ferson or about 4.5

SUOST s Wil at es release or ates the
mg gettgersdry. of  endogenous hGH, which is used for the
preparation of a medicanent for treatnent and/or
prevention of a Parkinsonism-Plus Syndrone, in

pars cd(?b\?{h WWn@'h%aWéﬁﬁ acé@rdé\%é’f?/gbf thd Erééhﬁﬁ\t/&ﬁlon may be

from uman orm)ne rel easi ng hornon
accofsheREd ; either by admlnlstratlon of exogenous growth hormone or by

administration of a substance which stimulates production of endogenous 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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22 (b) a fragment of (a) which has agonistic activity
on the hGHRH receptor; (c) a variant of (a) or (b)
which has at |east 70% sequence identity with (a) or
(b) and which has agonistikz activity on the hGHRH

r eﬂgpé REgmer? o@(a)’@hicﬁ'hfas @bo(n@ﬁc Qétl\ﬁt9bnwﬁ1é ﬁGHI%H piteptied

sequence y dizes to
co(q)l auertantof (a)lns (bba/vhloi@hm leasfud¥e ée@nmucd@t@awltfbéa or (b) and

b d I d which
has U0 CEF AORRET poty Ry h PREREERTIchRRES o or (o)
a %ﬁ' & vari arft'é)‘ﬂ(é)'d@ (3 witlen is\ericbded B a(BYA sébil)lencﬁte)/hldﬁ hybridizes to
whi ch has agonistic activity on the hGHRH

r ecephh@rcorrmemenﬁ of therasiiyetPNA seOHeRCeLRRCINOHEY RH (3 under

TP 4 S 108 e

[ nd| reebptor,apt ai ned by administering GHRH or a
functional derivative, salt, variant, analo

f r égnefelt on &metienal gerivalive & £)n &) R opi(@) \M@;Pfg Qﬁs agonistic activity
acti VM %eq{Glgﬂi%ﬁéﬁ the ability to stimulate the

rel eaSe of or none. Thus, for exanpl e, besides
GHRHE khewe thmmmmmgewtﬁ bhoctonenale dsinglieorimaniei (he€3RH) stimulates

t hereof in accordan%i& wi.th the abfo 8 definiti
hPRGHAGRD

the r&l@@ﬁ@g% r@H Vi e DloRgiea ot ¢ gty gbgjned by
t
acm RO HEIPBL 5 UnctBRECAdVEIAL Rl y it Mina b raa B thereof

which eetmmssthe rtnolbgloaloegptww obGHRH tlye ofheGHiRKY to ehmalatmﬂ"iealetease of

r .anal o ich . is a Y, by a,_DNA .
aronf RS, HEDch e BRI BT e i eBiheo fnctonal
dem}éﬂ\si@sr th@P&ffn@taebdrdéﬁéé WA Me B8O HeéfMiiton, @hallé@@fo? Kaidnts thereof,
under highly stringent conditions, al |

Whlchclmedahlﬁaswm% tsegueRds rﬁentlwngn@revl@r@ferfablmwacﬂré?o%rpr most

gl B0 BB o o S ER RUS iy of r

or a Vaga@Ranalegiaet is @pol?g@dt@l@ttmcbb@d e9fa, DNANMIL!S aybraﬁzes to the
| east one noi eté attached to one or nore function

nativgriNpncaping H>1dRELwNdes naﬁ@r@ielyrﬁiflég@?td:@ndmemﬁauq&@rea‘ﬁrably under

hlgh&rg?rln?{éhpg erﬁ:gﬁo& ;gﬁé:n v §r8)a;]1_9§\l\l§@ttpr e?ﬁ;rﬁ ggfgl\l@r ef%erelnabove

PE%/ |aabmﬂer&1ﬂ?ldn(tﬁidﬁnemad)ﬂ e @Eé&nﬂrmivenﬂdres‘un&ﬂmnahdemtlves of
i n connection W|thth resent | tion,

NGH A /STREb A deK EhEe HegTReN0 SIS 6ol alggue | Eomitisgs at least

o 3} 45 RS ESSIFRUEIN 9 Tl speng oy mor -

chaingenhtheeaminodsicid Lresiguéa sthen gtthchmentaoi polsethglaoh gh)g:ol (PEG) is

prefertad Fedlsnd Prroedn ShRGial8 i SR Gpietligs dinic 2an be used
in cOHicn \vtH meob?e%s%hmﬂ/ehﬂoﬁcl%féjﬁﬁéﬁ dMstfbed 'ﬂ?VV@)%@VBQ? for

I nventi on. e GHRH or GHRH anal ogs or agoni sts
exarkplewithe rsubltances @Mlnmnpeemntjmvenhm ozydalss ks alkylatacnip order to

th | f. | b dinth
prolgsiiee e e Bhin Hn Mo BaB BolL "t hoss di acl osed in U 'S,
patl.%ﬂbﬁaém\?;%rrﬁﬂ@flor% §7§h 88 ¥ornful&tims A8 WhicthtHe Hé‘lf7llf87(2H) of the

, 085; 75,612, 470; 846, 936; and 5, 847, 066. See
actlval substamoeaa hlgherauhan 30 hours, are particularly preferred in accordance with

S

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;
5137,872; 5,767,085; 5612,470; 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).
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(1997), Felix et al (1995), Al ba-Roth et al (1988),

Friend et al (1997). 23 O her substances capabl e of
pronoting the rel ease of growh hornone in vivo which
can be used in accordance @w8th the present invention

' ”thH s&ﬂk@%a@'&%%@%e& prEmoth & thd AdleeS obgdiin %Emone in vivo
,804,578; 5,795,957, 5,777, 11 5, 767, 118 5, 731,

wthB Epeosused B FerdaITe \Wiivthe, presentgvention usludg toss dt&qosed in

s At ca BGT o SO0 RS RTenar i e B DS SaTp1 317

5, 7263185 Tnd BOFEs WY 254 e 7R ©8@Ndtci nvention. It is known,
for ' exanple. that smal | ol ecul es, sometines call ed

sednyt @b@@ﬁ'@@culﬁawlﬁbbwdﬁéQé}P%b@é‘l reqeitan asdnipitiates signaling of

that ggc%ﬁgcir%ﬁl% 5\% P%%@QI% %g r@%@ﬂnﬁ%ﬁtﬁeé‘%}ﬂ |r11\}é'rﬁ|3:>r"i‘tlfa is known, for

exalﬁblbatl'm siiiall indredulesIsohfstimeisdilied sécretdegues; &1@/@ rbeeﬂm Qieveloped
ch nol ecules are known, for exanple, from.U.S

Whlcﬁa@@ﬂt@% receptorg 1andscauss them to 8ogrsgalgsand Mitiale signgling, which
S|gn§lnﬂltﬁtlgrf%g&;§sa er;clasﬁ!r)]ﬁé’ ?/&@ Cj@ﬂral( ﬂé?&ﬂ)mdfﬁg%ntﬁé receptor.

Sucli 188i3rulas dar@hkrm\/retfoalexéﬂr%) froffhusS. paitenisr 85&B81441; 5,798,337,

58361 440s 4 607 141 T Bk tonchden aégée”bﬁaf‘?ﬁ%wﬁ’ih@w et al
(199Z§{f02a(°:ntnéﬁm%¥’% @9@?9&@@ 2y 1@9@?&&1 @Hﬁjo‘ dtal GQ%S?‘ISO .

as the adm nistrati nat ural
as Tihue, thegaesanttinuenti®aiskintesnoad émncl%ldesarsymmstame whigh binds to

norbieepRhend it SraBodbaRtres e ol e Mg epaitative

effeéthe% thel SdHaihishaticRof AdRirafner O%Bfah%‘srfﬁé GrealBnt @:Parkmsonlsm -
have been described so far, called |G- and | GF-

Plus| Symdromesliimpagicrigs MS#t lStd@éC@fﬂGW h- pronoting acti ons of

Gyt bR nBufSn A6 ) LROERR G QPERE florsPHRIchg to the

sign8RRL bhdcade asrapbatrs hbadnel Beo DERS Hane Wden @ésdlbwrso far, called
affinity. The predom nant site of GH - stinul

IGF4 erd lGlﬁﬂloEéH mﬁdlatgsm@anfm grqmar@amo@@@eaoapn%@f 4l IGF-I, a
pote?wZ%fda(iéesd @ﬁ#ﬁﬁ fgl:t%? bé‘é(r@@%ﬁlk%rﬁ; h%o’lc%q)) ﬁ:Brlomsulln It binds to

ené expressi on and secre

spedﬁﬁ@ ﬁédepeorsftl&atCHﬂe@ binceigsllat abloweaainitgoTise pceddmmant site of GH -
itiaon

Y RN A S
syntﬁ%&?@% ﬁalh Sl%Fﬁnﬂ_epllﬁEdgé \A};Hhé %@%ré&%‘ cﬁ‘% 8fd ts%cFéi%nLﬁFaoﬁegatlve

feedbaek aegulation, oafnad?ogmd;l hoathenmhlbmontbryetbyrm@endraﬂremal hormones of
revention of a __Par gvnsom sm Pl us Syndrone, in

thelpnﬁspﬁewea?“%m rRPRICHPIMEAPH: r ophy. Preferably, the
' G:I'He?efﬁﬁé %ﬁé i%%ﬁtf&%hﬁgrrblat@sr tol tﬁgﬁbé of &P IGF ] Lﬁstﬂinsl‘ike Growth

known that | G-s form conplexes wth specific bindin
Fac’mr)ofmru hhle preparatted\ oiGE edidamgnpfort H‘ea’@m(ﬁnt@mﬁQD pre‘m@en of a

s _have been pr sed. t r.form Lour
ParOHITGrUS SUMERTG, FreATOHORt PR sy Sl Bgtny! PReferably, the
|GF\{§§5|%@HWF&M@# lBofl@IsH, intact capillary menbranes,
localizing the IGFs to specific tissues and cell

t ygeds alsooknown |thay IEEs form esaiaplexes withhspegific Hinding droteins,
calldd ?c?Pt M néa1 T)gotrépn%ugl@irblﬁ’%) bJTRJ—J egb%dlng proteins have been proposed
to perform four functions including 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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35 actions of the IGFs. (Cemons et al., 1993) In
particular, Insulin-like growth factor (1GF)-binding
protein-3 (IG-BP-3) is a major determ nant of
circulating levels of the 24 [GFs and is clinically
IGFé‘%‘ﬁH% cfli?tfcatl?%s%ﬂﬁ'féﬁthé’@v@ﬁa%h %‘?fth'c%'ﬁ@tén%?Cbrfonor predicting
predictin he response to CGH treatnent. Therefore,
the rrespanpemét-tteeatmmhdu ment of the invention, the

THREER o bBarea BT TR B Y reciament

furtt%? coFpARe¥iahNGrERIPrafeubly, el |OFBP R IGHHERS. or any of

their fragnments, variants, functional derivatives or
s al Gambinationsras 46 FdniGRH dan IGFBP avitriurean growth hormone or GHRH,

or aFﬁPF Ijitgt?ﬁroﬂ?ﬂq?ﬁtss%@%n?ggfun{:ﬁbn%ﬁ@éﬁ k/gé opr@ jéle reatment and/or

prevéBiiorP6f PSR hstRPIENSsyrRirdye, mqmtic&tal MSAU are further wnthm the present
si mul t aneously. 10 The invention further relates to

inveptien. Jée sebstancefumpy v userd epperilly. esepa@tﬁv 0§ ﬁﬁ@Jlt@ﬁgously
codi ng sequence of a substance which binds to and
initiates signaling of the human growt h hornone (hGH)
r eCE dnvergiona frthest aslateswho cthhe sisenof adresnucidieaaeidomolecule

pot enti ates the activity of endogenous hGH  for t
compFigivgr e S SeAHENEARInG ROPSRRES: WalkhbincSa ey intiates

agnﬁﬁ q{ft h%nhmfat Ia% @yst em%ﬂ ﬁ&rbtﬁﬁ%@r’h Ugl" grgul%%tlagce which

stimmtdtm: uteéeaw/ drurpolma'ltlatesrpth%eacmvtt;equferm@logfenaus hGH, for the
prep%gr{ (?ﬁs §t am gz%:rhgrrtwéatlg%trtgggﬁ%ﬁaqﬁ grv\értgﬁé% E?ra Parkinsonism-
Plud SYdtbiin gariEnar M@kble.Syshem mebiphgnent of the
i nvention 1I's adm ni stered 'subcutaneodusly. It is also
pFFé‘teew@@iCta@IChmeﬂttbQ arayt ivethee apmpris@@ sequence of an expression

i ntramuscul arl e ef er
veolphe® Bl B st nathrdilos bRl e R FER, BT Re with the
invePUb®-i nj ectors are devices facilitating subcutaneous
adm nistration of nedicanents. Auto-injectors are
known in the art, such as the one called Easyject |+,
25 ' S Yol N td
o Al SR LR b R kSRR Bty

corhgcdls® prefeitrdd tchadnmtr&stenthe meeivanment inteimgsc ey, al
devi ces that are eBown in the %@ The i nventi.on

f urlpvet apather eeefegeaRMbRAIMANt Aheetubstancs s iasipistgyed with an
autoa Rbr. Aifo mgg@%ﬁ% HRGicend g&%ﬂHg RIRAEHIRR étfmiff‘nstratlon of

st ance, nds to and I1nitirates signali
mecﬁd:mnémtsmﬂu@r—myﬁdhodscarmhmemmhﬁiﬂ)ne Bec sptioas tre ans ublﬂastdaEaeyject ®,

which stinul'ates release or potentigtes the activi
whici 'Seﬁagﬁ?ét'ﬁfl){sufﬁﬂt’ for Sominigrala &t o Beeds e anaiistration
\Y
mayfpgt;sl% Y5 g%%@?é g%ﬂhe ng{ltgﬁt@% ﬁﬁé%%gtpltrﬁfgﬂ o, usung spriecnal devices
that Sys tkaowAtin tpehgt. 35 The vector may conprise regul atory

el ements functional in the cells desired to express
t he substance of the invention. Such regul atory

SeAHRN GRRrBbn SlURFBP I8 t8Sthe use of a vector for inducing 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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25 pronoters or enhancers, for exanple. The
regul atory sequence may then be introduced into the
right | ocus of the genonme by honol ogous reconbi nati on,
thus operably |inking the2segul atory sequence with
prorﬁdi@rs&ﬁ%hah&ers ePéPéﬁ%ﬁﬁq_I@nTﬁé re‘!&Ulé&Bry Sequese hﬁﬁ thén Be introduced
I nduced or enhanced he technol ogy is usuall
into thef kightdacusoofatie wma@ebwbgmgm@us ra@qmbﬁa@ti%wrht{semvably linking

the FEHlian SoedEEE VT i Yok oS SRR 0Pt WY BeBRhEE to be
|ndu9@d1%trl iflah¥ed."PRE fte@ﬁuotdgyprsodemy FefamRet ®Nas “Fhitcdenous Gene
binds to and initiates sig nallngﬂof t he human growh

ActiveonoRSA)hany it issdesstibed 8rd. in WD Y A9985whi ch sti nul at es
o BvBPun BT s G InPLihiaf ¥ B G RS BRER S6Ricany

modﬁff@ﬂbfﬁmﬂu@@d/substb”n@éeﬂmd@lbmds t® drar initiagensignalMgist the human
ndr one, daartlcular I\/UItlgIeSstemAtroh The

growihvBAXT e { (e resaRtal o BosHbHanRRdVhEh slidtates rglease or
P
pote@@é{gg%ﬁ%ﬁcg’lm I,of‘én n@eﬂﬁu‘ég’?% 'tBr H’?E{ eltel‘b%lrﬁ[og'\%‘ﬂ 4 hﬂ%o‘?carpent for
the itr@atme»dt nhefoe ofreaantidrf @ttav@ar&mantsnules §ybdtcmm@;e|n particular
ich binds to and 15 initiates signaling of the human
MU“@%@UE’[%AHQHEYWG—I) receptor or a substance which
ti I t t [
end e rhERIBE ARG, el BT rRlhEd P LAY 4 Fdtkinsonism-Plus
Synandmmenl Bt partticolarabludipde r8ystemt Atxophygseomprlsmgnadmmlstanng to a
.conprise | east oehurm wt.h _hor npne ac din
patigry PhBSRs Rsif0! 25 TRGIR PBIPUT. & BRUPRERGS: 1Bgn finds to and
|n|t|a'1§§ r?é?lln bOfH heﬁﬁahogwm KSHRE th@H Re@eptor or a substance
ceu |caIIy acceptable carrier, ex0|p|ent
whum%tmmwlam@rretaasamrunqt@rntwt@sgm activity of epdagIUs k. can
be adm ni stered by any nmeans that achieve their
i nt ended purposes. Anbunts and reginens for the
adPrinslbaltican empbsitioRsofdrt iadministeatiohdiaagordingt he the present
present invention can be determ ned readily by those
invenfiarhcan gpmarise kigast opg humamearoxdh hognope éat:cprﬁ@g to the present
soni nd N ti
mve@cﬁﬂ;ogl talpoﬁ@grvm cgﬁtlcgw r518 aébl%]c f@ﬁs c?bﬁb@%llyw%mbmed with a

phannﬂudeuﬁlwllgIabcema’r@le&etrleonexmaplr istabilgzeaior laamsarymnlnu man
growt h hor none or derlvatlve, %‘Eﬁ%l Bﬁ or vari ant

Uheiese COERRFIANSGCED btehé RSN V@AM M&ensnthgh achieve their
lnterﬁg&l Eﬁﬁpﬁ’éﬁfémﬁnko @Yr‘?en‘st for! tﬂEeMﬁﬂlstngérP%?ea composition

ual nee et ernmi nati on
accordingés tiod pmfsémcmvemloa@aarhanlﬂtermﬁe@mﬂdlly @Whm@rwnh grdinary skill

b P SRR A
V\h%lﬁ 5@11581*@ &Hifth (tAe MS¥bpPadfi & Slnvéﬁlﬁ)nh%l@dg 'all'\/%mposmon

t herap eamnlstered concomtantly wth oth
comphigingat mswbm: humay drewihmbrownedriderivative, anglegse. varlan’athereof

acc éw\fgﬁ{osf‘}@r ggepq%,q gr?\(%ﬁtl% |F12§n L?g\g/(gl&g %fécgg%l}p achjeve, its gntended

pur[ﬁgeo‘Wﬁﬂ%o HahAdal trieells %W,Fuétehminaﬁbﬁf &7 bFinAISremgds SeF9Effective
about 1 ng of human growth hornone per person per

amodlags of each component is within the skill of the art. Typical dosages comprise
about 0.001 to about 0.1 mg/kg body 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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26 In a further preferred enbodi ment, hGH is

adm ni stered at alternating dosages, the first dosage

bei ng hi gher than the second dosage. Preferably, the

first dosage is about |I nmgéand the second dosage is

abpph f@r‘tl?er'ﬁefe%@ ‘ﬁrﬂb&ﬁﬁ@ﬁﬁ%@{ ﬁs édrﬁfn@tél’bﬂ Yt af&eEting dosages,

or about” 5 ny bout 4.5 dependi ng on the
the fmsiedtﬁsage hetirg ,imheerﬂuan memcoml siege. Repfeisbly the fiesh dosage is

s L S B o, G, S osppes e ety

aboL@anﬁ?@ 8t abdUit FnE oF BBbut 4. 5 inigidepeading oh thé aeédd off thepatient.
dosage adm ni stered depends upon the age, health

an Homxgmple)f administieéien ptaenbe by prarentefsle $Hefusaso subcutaneous,

RGP B TEP e SRR B, e o

rectaRFstAES] aMeeiokiabd dbhtnifersieddpenas eupbn dhe apeefiethethd welght of the
adm ni stration routes are the subcutaneous and th

recipiant.r Re ¥ AraYiows Gf 8NCUFENt dTsalment i Jitve frepk@rcy efuih@ tpgatment

t oral route. It should al so be
and @%g}eaﬁ"lsgc%g{ét%c{ta?%@é useful, the treatnent provided
negdagrdarive mhﬂﬂetﬁresernnm)&eintimi dreferredtadnsinistrétidncioatets are the

to carry clinical val ue. ent whi ch OVIde
subcyiaageueneng o the | BYaRUISEHiYT JQU%ﬁanA’aoeéB Vi tqrggrre% route  of

e of value if the other agents are
admi?'ngﬁl @He%%éolrré)uggpar“ cular individual, if it can be
us édshionldcalsd beatnidersteed tnat,do I’meruw@dn’ms ttaatreahtamoélded @eed not
be aev rat pqqlvaé%l tg@telﬁ[%rsu otl:etritzg ’ﬁﬂrg)éf:@q 6%6’31(%% %Iqegrgn wehri]ch provides
treatfHéhi ﬁ)bé Rosd@8Gedibe %&PH@@&hbétﬂﬂe%{%;@ﬁfs@hﬁg stilPbé Bﬁvalue if the other
present 20 i1nvention w |l depend upon the age, health
agerﬂmar@m&jﬁectl\tﬁ far ke pasdiculpr mvndw@l,mﬂ itogan b@n@@drl@mombmatlon with

e 558 ¥R ol TSR, A P i 88 WO competive

agerR§.ef erred dosage can be tailored to the individual
subject, as is understood and determ nabl e by one

skiltis undenst@obthat thei sutal@ie d@ﬁa@éae‘a@@msﬁ@ﬁta&ppwg tOﬁhe:present

el 58] ERYCINEP O5L4 iy SABRE o pen, ki of

conduﬂ‘dnb@@fatmahtghﬁ anfheetigdray diosreatnesnij rapd frer nefaicd of the effect

treatment nay be administered in nmulti doses  or
desw@dsHﬁypéerdﬁseemowet@aﬁe&@ﬁ@%ﬁ%n hﬁ%"@éﬂa@ﬁhw@v&% stblect, s

is ungilegég&gooén# Hetteﬁﬂﬁ%l 2 a)s@r% g i |F?ttllfl§grtt\m{&ﬁ%H8u§§x erlmentatlon

e or directe
Thisttpseaigfinvaied adjastchelnlt ohatstartdaed clospoe. gdsredtﬁctmheaf the dose if the

“invention armaceutical conposition rmay contain
pat'%h?%ﬁl'@”f?ﬁg}’ﬁ’ﬁ@é‘utl cally acceptable carriers, such as

exgipl ?z‘i‘étlsdos‘éaF JuRES fora%gérﬁ”tre%%éht‘ AfdyCBe é&ﬂilﬁgtered in multiple

facili e proce sing of the active conpounds into
dosgs @panaai mngle mS@thancmpWMSphmyw@eeadnnmtelged gene or in

coniitioBerBienlsy PRORBULRS 191Egn 0 (Ve Heenar Phetedrg other
sym hsBRefRef formed w thin a wi de range of equival ent

araneters, e
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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27 concentrations and conditions w thout departing

fromthe spirit and scope of the invention and

wi t hout undue experinentation. Wiile this invention

has been described in connettion with specific
conc%ﬁf?%ﬁgeﬁﬁé éd?w%ﬁt@)ﬁfs wltIﬁOl}M Hépdting! TR Sheospitithahdi §cdp® of the

capabl e of further no |f|cat|ons 5 This application
mvemttomamdelmtl@dlt uodmmenmqntatm; at i ons uses or

ti,ons .of e n I n a .
S B0, B, BT, AR " LAERGS St specit
embgﬁﬁ%félﬂ%‘ﬁecffr Arwill theuRdarsent thias ctl @awpebesmcmmmewmdmmanons
known or custorrary practice within the art tgQ which

This epplication it intandedrte gouer anydvaiiatieRs, Uses Spprprigtiens effbe invention
olofipB el FripEBEHRT 41 3 3Liie o) Sebes rom

the Sreb@tt disciesure dsnedmdi within dumonal oractstomery practides withirt the art to
EUbl i shed or unpublished U S. or forei
whichpfe daxendan pPeriaiRy ands asomMayorksi @RPped 3ﬁt ﬁﬂeoresa?ﬁg}t'a' features
heref?{b??dre"sgtffghﬁ%%e?éllom%r if t54d] ?fﬂ'lé‘é é}%fe@ttffé’mlgy
rence herein, 1ncludrng all a, tables figures
an@\lltrefdrermesscamjehiererm firduding gulirnalf aticles e . abstracts, published or
ontents of e referenc

unpiigiest S KPR AR ARIGAA dspUBe, WS O B getents or any
otheﬁfgf%eﬁl‘,é/s 'aPé:QﬁtH@ﬁ/%éad?p@détedl@ Fe?ér@h@é‘ﬁ@reuﬁﬁ&ﬁcﬁﬁt}gll H&ta, tables,

hod ste conventi‘onal nethods steps,” known
fguremahd dextopresemted i it atedheaferetis eb.s Adsiitionally,iag eatire contents of

the n erp@qsl%sgqr.l]tgtggﬁ{hm ﬂ{feﬁé)rgﬂce?ssmqus rge?rrlg é%{%nqlgiaﬁtﬂg& mcorpérated by
refereHeg@ested in the relevant art. 20 The foregoing
description of the specific enbodinents will so fully
r eRef¢renpe togdnewal nethed esteps,t kenyenjienali oretheds steps, known

oo R (SR R TR P05, B BB ebl ) asoecs

descivti6 ohemdotimertt @R ehd preged ihyeraiod/iodiscivdast talight or suggested in
various application such specific embodi ments, without

the rgleyaet arbxperl ment ati on, wthout departing from the

9e R0 8 s tlBHeofHﬁgss%@El L dlrﬂQntsz\ﬁlll s fully reveal the
Ada SR S are

Ther &f oF ptations I catlons
genéral eatdedofttne hm/ewhdbﬂn th?at otresreean, b}gamﬂymg dxngwledge within the skill of

the S%Qhﬁa@riﬁ@%@ﬁagﬁféﬂefs (i BeIROer AL Merain), Teadlyomggy andior
adab’tnd@g Bu had (?l ggtg)?ﬁhr 3589 QB¥ciRE te‘?‘ﬁ%d"ﬁ%ﬁ&}’ Wit N undue

e pur descri ption and
expérlnmrttaﬁoro witheut Heparting tfioen ther gelmeﬂabgyncﬁpt qﬁl’(haspéeﬂecmngentlon

of the present. specifi is to be interpr
TheiBfeoRichi P ETenS 2Rt oo drepter et & BR Riflst e tiearing an
ran%ubﬂaé&‘glﬁ/aférn et ed HRERSE érﬂbc‘id)ﬁ‘f@hf!satbé?s‘éd\/\’ohhthbhﬁaachmg and
one of ordinary skill in the art. Having

guudaome peesenietiermbrehne i invte el mqer$tpodmtfn at the phsaseolagyden terminology

nere LSRR BB A B DL, B fRTBlSeRhinaogy o

phra%@lkﬁ{;ﬁI %ﬂt@pr@@dnt%ﬁoeblf Eathrigtd BE intaretB@boyithé ekifkedlatti®an in light
ifmting of present invention.

of the teachlngs and gwdance presented herein, in combination with the knowledge of

one of ordinary skill in the art.

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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28 EXAMPLE List of abbreviations AE Adverse event AST
Aspartate Transam nase ALT Al ani ne Transam nase CNS
Central Nervous System CPMP Conmittee for Proprietary
Medi cinal Produc is CRA Ckgnical Research Associate
CRF Case Report Form CSF Cerebrospinal Fluid DER Drug
Event Report (form FDA Food and Drug Adm nistration
( UBKAMRIEE Good Clinical Practice GFAP @ial Fibrillary
Acid Protein GH G owh Hornone GHD Growt h Hor none

List &¥edblzedations GLP Good Laboratory Practi ce hCG Human
Chori oni ¢ Gonadot rophin 5-H AA 5- Hydr oxyi ndol eaceti c
acid H¥A Honov Ridrkd Ev@gi d 1 CH I nternational
Confer%rfce on ag $ahbfHinadeEC | ndependent Et hics
Commi fhj ¢e | G- ;Ldaln rhftanlidg@e G owt h Factor | | GFBP- 3
I nsul 'st' i ke GraP NeafdRIsygopdi ng protein 3 IRB .

I nsti igpyponal B%WrﬁﬂéeB@aP%phé{a &diOIRdIIFRdRIc it 1V
I ntraygpous  LoiiiBA HR¥adRAdsdeli: Long term

pot entgrgt i on  Wasd/RepérgFam MRA l\/bdi cal Research
Associcgire I\/ISAdngbtrd,gg,hﬂ] Sygt em At rophy  NFL

Neur ofgjdranment - pr@f Bidht NeFoNgéhi)ngham Heal th Profile
PLM Pesgjaur o- Logesdbed DNRMtmhinibiestion (US)

GCP Good Clinical Practice
GFAP Glial Fibrillary 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 |

Indication: Multiple System Atrophy

Primary objectives:
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r-hGH Reconbi nant Human Growt h Hornone RNA

Ri bonucl ei ¢ Acid SAE Serious adverse event TD
Therapeutic Director TPN Total parenteral nutrition
UPDRS Uni fi ed Parkinson's Dbhsease Rating Scale WHO

7) Wrld anéﬂdﬁaz@bgm HRtdriiing the Whiecs wharsiaent Wite: r-AGH by the
phase I, si ngae center, double-blind, random zed,

analmlac@‘behaloﬁlbrl nye.elceltlamﬁelnofGEﬁB):@nénfé%@lﬁiﬁment Protein (NFL),

5 ST 1o AR A A iR 4 T

2) Project ophw#es: Phase Il Indication: Miltiple Syst em
Atrqﬁ)hy_ Primary objectives: 29 1) Laboratory:
(a) Séakdlization eBecempared ovith r RlacalMt IREUPh N me:thltﬁesessments
| y.si I R)~and
meafQF LT i feE Rk Hitedtd Rah g SEal (SSBRlo
(b) Slslbin.@aimﬁlﬁt@ﬁ{)amd with blezeberie besigisi ofalutériamid testing
(Hol mberg et a 1998). 2) dinical: 5 (a)
Secandary ebigcti¥esias compared with placebo group in

(@) ToPckS e SARRCRTTTIRBpIRT BRELREH P il hafertgPlob fon

(b) ﬁbadetbctzahyomﬁamncegmtmeenwgtdugqsl aceiliseaise(pr;erguéssi;omfusing the
aut ononi c_testi econdary objectives: (a) To assess

POSWH@"—QQ@@P@"&W@W%It%?ta(ﬁ)ilci,vSt y of r-hGH in this patient

(©) l&@wéﬁéﬁﬁal@ea@e of e RfdasBrd HéiBE;EiﬁgW&tiR@%énﬁ%alth Profile

oups I'n progressi on using-t
(NHP)Jeielerbbld:w):ormtor-l\/anual test (PLM (c) Inprovenment in

al j t e d the Nottingh
samplipies’ BORvADIE REFT Bsce beron Sampl o si 7o 40
Stug‘?vcﬁbgaéér%eﬁet fr@d&ﬁblﬁénﬁswﬁan Hr@ith ﬁ%hﬁ%ﬁ_bé fl) LhGH)]

nbi nant "human G- owt h Hornone (r-h Tr eat ment
reatmgnh_eegummg g dweei tiraes m@r weekk farot2 montbm(wsih(masmle dose

eccllF| € 5o G i GBS 1 M SR P ot

is sighificaritlyafdrsk), wor se) . Route of adm ni strati on:
Subcut aneous 20 Procedures: Patients will be required

Routenoff administreionc pulb@HaRedUs a clinical ly probable
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-nGH 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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di agnosi s of MSA before inclusion. There will be 6
visits, a pre -study evaluation, study day 1, nonth
3, 6, 9 and 12. Anal yses of cerebrospinal fluid for
GFAP and NFL will take pl aee at pre-study eval uation,

recei(ﬂ?@t R-HGRRNEndoak hindroasAt irfttHeye dagrkers, BRNBhsMARE continuing
nmonth 12

th 12, the patient will be asked to conplete the
degraghtiars injthesplre@b@greyp-t hey will be assessed regarding
é’(‘unctlj onality with the UPDRS and autonom c testing
. G8he perforned. Safety and efficacy data will be

»  RbiAARh A8 CORPAré® Withnheladeizagrdupl ihdunetional Gisbesements as
haemat ol ogy, clinical chem stry and urinalysis, in
measufeédtwitnthednified Hesgnsorts plisraseuRating ﬁﬁ@fﬁi%ﬁ@@n@é@w

oA BinPh e MBLES 5 ed e S RAE spting (ppenci
). effect of treatment with r-hGH by the analysis of

GFAP and NFL (markers for neurodegeneration) in the
Secondayralipetives fluid 35 (Hol nberg et al., 1998) i.e.

he stahilisation R .nat | . 30
TSRt o5 8 AR RS ik B ARcRRR o)
o TP Rt SANUdiffiteRge Bie@EaAaglo0ps inndiskas®| mroghsssinousing the
Clinical: "~ Stabilization as conpared with the
Postprategongiosdfanual tem (P iseckelewsnent s as 5 neasured

b e R 5 e P BB PR o iz Profie
(NHF;);(sééﬁdéld\ﬁ)_of autonomi ¢ testing (Appendix I).

condary objectives To assess the safety and
Studygiopudgiioni ty of r-hGH in this patient popul ation. 10

T . [ i.h di sease
Forty Bafi S S RO ndhae FnaRe a8, 1ERR SHRHPRST, Lo  es:
o MEMI 658 ihelusith.and extlgsienenteriansgpoiiidd i the fbildweingsections

~measured_using the Nottingham Health Profile (NHP)
withipgbe Sﬁlépléfjﬁ&'.t'_nﬁ {i@fepopul ati on 15 Forty patients will
e _i.nc t i - —

+ ARl W okBo el 87 HsFREN: BRSPS e Uigiedbuvies
spedifid inthk pabtagos@atli ons  within the specified tine

frame, Receive the allotted course of .treatnent

 Hamplhia er thes ¢eyuirarerabemi (G C%fﬁ@lﬁtw,ebeqeﬁleghgﬁg have all
querfe(é&tr_e)‘%‘ég)g%ﬁrfﬁe g%nd'éf?d’ﬁecgjg%gg{g tﬁg{/s 7 l%r_Report Form

ete recel v
Inclusion criteria

To be eligible for inclusion 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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queries resolved to the standard required by the
Sponsor. Inclusion criteria To be eligible for
~inclusion into this study, each patient nust fulfil
the following criteria wi Bhin 28 days prior to Study
Confliiétién that 1a fEH%ei‘lélpétléﬁt qgl lﬁ@tr paegr@rntamgbt e @ktaplished by a
probabl e di agnosi s of A (below) 2) Have a life
negalixg setumityinefy BREG @@gna@%eteﬁédwrlm theh 4@ day iserasning: @griod prior

o ST R % KRR B0 oy O A bbbl o

surg@él@é‘ten@ed/\“ tten informed consent given prior to any
dy-rel ated procedure not part of 30 the patient's
Exclufmmrgmteﬂadu cal care, with the understanding that the

e oy A BLTEENs B A My
1. Qliafdal Byideate (of) cdpeomitant rrﬁeou&arueainfkammatogy ciddage in the blood
sterilised O (b) Use a hornonal contraceptive,
or cerghrogPitebilifle device, 35 di aphragm with spernicide or
| for. [ t
2 SHOBARSPSTS o Do BBt LSl e
(valudd no@@flberdmtrlthan tihabnta griomad Stydyt Deptl)i s not pregnant

nmust be established by tive serumurinary hCG
3. Fseeqy@nenhiiosy Oﬁﬁ'@Pﬁ@strﬂ%'“%g(g’ 'sQ,rri)enl ng peri gd

y test is not
4. ﬁégﬁf%eeﬁ%%%éf%ﬁ?éwﬁpgﬁ ost - menopausal or
5. Hywoghyeaidigm Sualeski sdstuatelbidatad ovitte thytreid boPaeiee mnelacement
neeting any of the following criteria wll be excluded
thera¥om t he study: 1. dinical evidence of concomitant
6. Bémi‘EE"a‘P‘rh“P‘Z éﬁghgaﬁatory di sease in the blood or
cerebrospin P urd. 2. Serumcreatinine, AST or ALT
7. Previpus mstorrysaflmeal Vanned Syndearee not ﬁlanglcraéim geleaged.

val ues not_to be ol der han 1
[FEny Wi %r,eeggﬁ{:em&dl% SEKSy bgfggld%%g(gt "%ﬁ‘%qéq* organ or
systérhb()(’diséaasﬁaIr o dihnificant SEPeBpLefEcts Io$teh&eloéreamt eﬁgiblle/ ePatients
mal i gnancy. 5. Hypothyroidi sm (unl ess adequate

with chirigalétsignifinarthgardiod Hesarsnéer BisEBERahdelingR: Péﬁ&%c sygptoms
it S N PO RS ATl o /MR o e o

eligiftat i ents who are poor medl cal risks because of
non- mal i gnant or gan, or stem c di s@gse or

9. Iéa\gaqtd«eeaaﬂot&@claﬁa%nqat'eﬂ@ e%rtug foh%va% PR3kt fggny experimental
procghb% iRl 3Pr%hﬁf§tp°fecc¥ﬂ|ﬁ$ l'y significant

i sease ese f defined cardi ac
10. Bigtopy ofrprlor 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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20 wth marked limtations and need for additiona
rest to control synptons) are not eligible. 9. Have
taken anot her investigational drug or have taken part
in any experinmental proced2ire in the 3 nonths

Studf D’agﬁi' F%br% WSS Bf a batieht mirabar, @l paitients ehdugd @ idléntified

11. Previous treatment with r-hGH
by thAs'snlgaismrtd @atepa‘tbléht Shoutd e patiand berwithdrawn f@%dbg study after

Llen and on
ano GRS BP5E MRS TG Sl bty
Stud| M&gédtRns of either SAIZEN(r) or placebo 1 ng, in a

doubl e - bI| nd rranner for 12 Im)nt hs (wi th possible

B0 alternating daily

o BUGHEANECTo b B o AR S e s

prean%ttlbﬁr]h gMdd vials defieirihg 2diaq8 Bhtt)NGhGH plus exc:Iplents (sucrose
nput er - g@nerat ed random sation list. The patient

phospaons anidi 85 |anskahosphars apid) dijged | frgrm| P*é%ﬁnmlﬁ acid 85% or

soo ] SUTGRBYL D ) BB ot 8l gBlon. o

solvet! fok F&dh@&tuﬂoﬁ&vlﬂtb&sumlm@eﬂwamdgbe/@mwﬁg Ma¢ac resol 0.3%
al | ocated a uni que patient identification nunber in
(wivisiaqvriat fosinieetitonol ogi cal order after conpl etion of

One QIHI otf Ffudg gl\/\ﬁqg b@?é@ b§ v g1nfﬂﬂ§é‘ntD¢Me]Eas§fécﬁ® Auto -
a pa |ent nu patients s
Injedgﬁ wldlgblé iuseddor Ilthyis tdtedy andlwmldbes sapplle:bhtce pafiemtisralong with the
ou a patient be withdrawn fromthe study after
recopgiiHbon it AR NeRISSor her identification number will

The %@hﬁl‘ﬁe %%éﬁ?é &fbe §ida‘g?j gg%f P@ﬁ:‘w 9808 a'low'dg%%ﬂicﬁédl #Bm light. Al

aration storage an i'ng The study drug,
study Sdiuggn (mystobeplstaredo)n ai bécure dnqmbnedprleﬁersbiyon@ as locked,

teméqgﬁjglr%%:ggﬁgljecf r%p%téggé;gglfglrgﬁs\g(tal srcgont %'1:9}'/ B dispensed
onlypﬁgz{gﬁqm@st@%‘t&r 80;’%2) %‘?ﬂaﬁh@é@h% € infbrAbé i be dthif adpecifically

oric acid sodi um hydr oxi de) or mat chi ng
authpfls&rébbygltmsIw@tlgatmnt as niapgreniatei ewms devigtiompe from  the

rec:og};ppt:-*:/rﬁe %g@?&%%gﬁaﬁlhég s Ig"\%é 6}38@1%@1 Fﬁ‘%do‘ﬁﬁor npmedlately,
and 08& of m@§thu9rdru@3ﬁoulldaﬂ>e Plteslpted Uil ghevShbnéer has authorised its
reconstituted wth 1.51 m diluent. The Easyject(r)

continued usel nj ector will be used for this study and will

OSBRI B SRR BB, SRS 4 Bonueen

2°C 8hased (35°Panbabop 2hd Gsed dithino2 eabpsifdrivactliorght . Al |
study drugs nust be stored in a secure |ocation,

Labglirg andbrokaging vilbbe esepared ip g1est incal Eesiatary geduirements.
D‘—é‘ie—fg%kg@ &E%Qdﬂ’le 395&@5{%‘?% ag m¥1;r8'{ dgs may be

ot tHe—tnve ator, by a pharmaci st
Eaclﬁ’baﬁé!ntamﬂﬁéwt‘/e QfSL&bafa‘nesped:m;éctuﬂi breferably at bedtime, three times

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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aut hori sed by the Investigator, as appropriate. Any
devi ations fromthe 20 recommended storage conditions
shoul d be reported to the Sponsor imediately, and
use of the study drug shouBsl be interrupted until the

InjectRANSHes hafod@ut ber irstted ton Sentdodeatbn)sarménged Iegs At the
reconstituted with bacteriostatic diluent, the dr

Investigaiiods liseretierndtheepaiiant orzcfamily wmb,%frﬁp%rmmr@ﬁy Qﬁhéaught to
days for injection 25 Labelling and
admﬁ%@gm @5%’“% ‘be prepared to neet |ocal regulatory
The' Sstidnt &R Bes askEW 16, kdapuberstard of ithduinee aff isjedtipndthe amount
adm ni stration Each patient will receiyve a

injecied end anydoealiaijsyelenyn agierseraisnis an agiawiGad. ¢ hree
(preferably Monday, Wdnesday and

Con b' ant the dose of 1ng for 12 nonths. However, if

Thealset dfearfi~caayutantirsedication (with thetexceptioyof Aspiainy byring the study

worse in any of 30 the followi ng clinical synptons or
is nqtialigveds t he dose will be escalated to alternating

WltHjt"Hel ¥x¢1éﬂtfoﬁts d%é?]"ényln%@di%ng -tRg0are Mﬁ&é‘f‘eﬂ%égessary for the

ysart agi‘a, paresis, coordination,
patlemtg; welfyre el matmll natdhterfiege ahthltheystudyr meojro;atlon may be given at
ontine ual funct ased | e eI s ,of NEL

the {iRVesHGatY o lRsSeRaTh ARTINSrghon 19l eReroTaaal Flheigst must be

repdr?eﬂjllnttﬁe%f ?Wlﬁé‘%@bﬁ&ﬁéﬁﬂe%RFeélb%mﬁtﬁsdo%a 8 information, route,
nj ect1on S|tes shoul d be rotated on the abdomen, arms

dammf aobgsnstnatlon laed reasens fajatser Mddlpgaﬂsetartymn plagned diagnostic,

atient or a nber | part ner h
tnerBintir o durBivel Py tellFnaror kR pHaRY iF, SO el must ve
recdr@ek 88Pthe ESSEUMitaMt ;ﬁr’@@eﬁur@s@étldmjo@Qhéod)RFt heclag®ygnthe date,
5 injected and any local or system c adverse events on

mdl%ﬁ’fmnaﬁ‘%ﬂ desaiiption gt Hie Proseduresragsl e ouleames.

The kice rfféﬁﬁgigér%ré /n%ﬂél%bbg&s(&“cﬁﬁen‘t 48 ‘?ér%‘égklsm\n%?q ns, nutritional

'S not alovve

supsisarpits and aibb’mér c@nyommdntcateldmmlohhanusirkfe canwsiieeiredhe case
necess_arg for the patient's welfare and that w ||
repaibforinipndhe speewan ag ﬁ@ng?'ﬂd%f‘ahéwg?atl on may be given

As tglf ist 88 du@aﬁ%h{t %g}ogfg g‘étlghf%‘:%/glt bO%skAd nﬂgnr'ieﬁf)f(ﬁgb%scgf any self-

conco reporte
mediggtioopr adergeatd.on of the CRF al ong with dosage

informati gn, route, dates of adm nistration and
—Fl'@%i&%ﬁlgl f S&€Wr use. Additionally, any un planned
EacH éﬁﬂégﬁ%qlg‘éhglb‘i@ﬁé@&ﬁ%ll %eqmoweal&%e BiRGAJKiBEtves and overall

during the study period nust bé 15 recorded
requmenu%scaaicmmcpaducmaeyi@lf &he pee temtrydestsheotqrIformed routinely

in tI}'Sepgl‘a‘ di nggé%ﬁbed t@\’e In&nd{i‘éﬁt@i W-hra” de Crsitgﬁ)igl?lﬂlyotfo tth%epatient
usm'@echgél*dﬂéﬁ Higtmai L&At Mhfofth B8 IfCorfs@h{( FoRAEK kRS patient is willing
tam ns, nutritional supplenents and all other

to mmmt inthemstiidyatwiditen infermed Gassentiadl ibe remeste 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 signed
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 frial 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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report formin the same way as conventional drugs. 20
As this is an outpatient study, patients wll be asked
to record details of any self- medication on a diary
card. Inforned consent Each4potentially eligible
their ﬂﬂfiél@r#nd’\&iétbs 3% birtH: ‘?ﬁ'H%f?jltR'fn thar pdced¥es 208 reatoneforaxdlusion
over al requi renents. Before conduct | ng any of the
from pine studlyrwill begesonded. performed routinely 25 in the

at i entl' s.treatnment, the Investigator will explain the
Ere—'%ﬂ@lﬁ@’i&ﬂ'—?ﬂto the patient using the Patient
Withinn2 8T dBRisi ONShRP! Ib§$r/1| (tf BE drsEanRenidn I rrhGH), pbl%nts must be
patient is wllin part|C| ate in the_stu
evalwatedttendetafmmeed @Vis@”ﬁt eligible th@q%ﬁé@'lfeah&f ﬁéﬁ'tﬁﬁl@n should
| atient has been given sufficient time to consider
invo &rtici pation and the opportunity to ask for further
o MEdighilrevieWgnd RisesryRaricpstaan saffofyuiubionkmdsErlasioansiteria (a
personal |y 30 dated by both the Ratl ent- and t he
lab rletwbssh@,s\d e wallablﬂv@sprdﬁttﬁk sajisfy ofhp %Clﬂﬁ'@nspﬁﬁéan 2, ie.
creaW|p§ ’8%1%531 provided to the patient, and the original

ned with the source docunents. Alt hough

o  ANinshatdEickire wlbddperfsrvidd/ aad ian seepie obtergbtdepinal iflald will be

to a patient, the Investigator/Sub-investi %at or Qﬁé'{%
takepaFie sepwiewilhbaiseplitsthenocal lehotatery foriheanalyais AP and
NFL%\%{!}S and personally date the Infornmed Consent Form 35

ort CRF will be conpleted for all patients who

STuBidbAYhe | nforned Consent Form but vvho do not

subsequently enter the stud TheE |en } Pe
The ffellawing i kageliye slata @RE; assessieats ﬂﬂldd ?é“é"%‘?teg Rerigrmed and

I on

recoldb T Ty g L a0 e S e
e Clirhplete Rfdditay bistdry Sinvelgtebsty I\ZlSAday of f| rst injection

of r-h , patients gust b 5 eva to determn % it
+ Historny BeecandidamLadee stide 'e?'ua_\y@ 4485 ob GIAcgB LB type

Medi cal review and history

knom?ﬁa%r%‘ﬁéwﬁ‘\éz%‘%‘f sfy Inclusion and Exclusion criteria
o (allectiab olfdsmidgrajmutldtdomdmﬂng daltas o)frbldhde’thmcntymd génder.

t he exclusion crjterjon ni ne, AST/ALT).

o Rhysicl Ieiiﬁ'ﬂi‘ﬁiat'ﬁﬂn@PWQ/\P@‘F'y W@'gﬁ@raf‘gr"ﬂ@ SIgH% a sanpl e
(gurr&?tr e%%?h %’[efdI %?d E%I' 'co%mobék%ncaﬁﬁaﬁfi%bﬁlc‘é’uéﬁs and

Sent ocal ratory tor the analysis of
procEffdfesand NFL | evel s. STUDY DAY 1 The foI | owi ng
basel i ne data and asises?rrents shoul d : , d
. Roingt Bagaliofire FIRIG ERERUSIBhdeendnsigplagy. paginglysis  an
he first injection of r-hGH These include:
ant'%"%ttfgeﬁedl cal history unrelated to MSA. History of
. TH”eSpatmmtl will e eestest iodgomplets thid Ngttighanotealth Profile quality

di b- t . o
of Ilfelq%geggcs)hr?alrestjsee gggw&.fThe Investigator or study nurse will explain this to

the patient.

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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known and previous therapy Collection of denographic
data, including dates of birth, ethnicity and gender.
20 Physical exam nation, including body weight and
vital signs. Current diseaSe related nedical
Mon®Psdi tions, concom tant nedications and procedures
— Routine haematol og clinical chemstry

Theéﬁlﬂwﬂg rmo@@preawvlaqbem@rmea atathmmhpwmﬂﬂ Bcpomore than a
wee 3e R et s 1Bebft S o ySRED ¥ Fo' "

. mwal@aammemoﬁﬁﬁ@iuamgmﬁ)al sane I nvestl gator or study
nuirse will explain this to the patient. The

. Amgmegﬁpbadveﬂse euggt@sgomcmmwtmeﬁﬂlcatlcfrmw@md pragedures

bilit | e ni Par ki nson's Di sease
.+ el e eiaty sy oS
o ﬁgﬁﬂqugo Loconot or Manual (PLM Test will be per f or med
by the Investigator as described below. Autonomc

Thetfelinving prbceduses éll berpartbrimgd: atetheranss of londr 6((heanere than a

bi_ | d
weekEsBis" o cadtrs HRANARITE PR TP Bices to ti1t) 35
. My&éu%xahmqét%l 19%6919W@13§|§H§85 will be performed at
the end of Month 3 (nO0 nore than a week earlier or a

o Rewgtind aheerrah@ingyheclgucreédmf@msﬂrmt¢ndocwmpingyal urinalysis and

.exam pat {an, i ncluding vital signs 5 Assessnent of
antltécb(ﬁ%§goe-b§- ts, concomitant nedications and procedures

. RRUdshRiBeEBI Sk ®ent), cBh&cthitaitent gitatiorandl prdtabMAdss
Month 6 The foll owing procedures will be performed at

» Ahembadponctivtsniil be qaeofo:mmred artsad samphe ok cerabirpspingrfluid will be

takeng'ﬁplr?}%ﬁ@ﬁtvﬁ %eh%qeqliég \;ﬁ? gqc%g,aé)ﬁiattoh/ Bq]rQHS a%ﬁ)s?sagf GFAP and

NFLhegsrat ol ogy, clinical chem stry, endocrinol ogy,
urinalysis and antibodies to r-hGHd Assessnent of

» How petenteyilime requsnsterhia sempleseliteNadlirghan Headbdinefilesquality

o 1 KRR EHECH 48 G5B G BN 52 sl sty

nurdee sent to the local |aboratory for the analysis of
GFAP and NFL | evels. The E@gl ent will be requested
* The dovgstigetort Wil RBRassnivanrplientis: funstional éb'djt)’aPVt%DmféJﬁt'ng the

Un1f|§d ﬁa&tﬁ%bl ?[ﬁgg% gRaTng%tc\éﬂel {)UFth %pl ained to the

vest r nur se.
e Autonomic testing will be performed by the Investigator (he art rate variability at

controlled forced respiration, blood pressure and heart rate responses to tilt)

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 Tmg 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 results 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

o Routine haematology, clinical chemistry and urinalysis
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20 The Investigator will assess the patient's
functional ability by conpleting the Unified

Par ki nson's Di sease Rating Scale (UPDRS) Autonom c
testing will be performed By the Investigator (he art

Mon{hatza(dfafbm@dt;]hbIvhﬁhd?éwa@ont rolled forced respiration,
— bl ood pressure and heart rate responses to tilt) If

The fqﬂewpm p@wdusesSw@rher pedenmed abiheeenchobMpn? 12K@0 more than a

week, BpiRE 0" B fepll-id w%@ﬁ%%?ﬁs?&ﬁ'ﬁs%ﬁ' 0, B8%end Sfueapfept wit
r-hGAY o floRirk 8arly witheevil bgtref patient fioht tr@, stdggphagi a,
par esi s, coorc?, nation, rigi dpty, bal ance, wal ki ng

«  Pliyslcat gxaminatian jnaheding NEACEIRS ~ sexual functlons

d | I .
o AR R, L Ehap il P o BRALIRED Bfess ano
anthH%sf@'HGW ng procedures will be perforned at the end

of Month 9 (no nore than a week earlier or a week
. Aeaeesmenmf adverse Reenis eepnaostitant meshgaiiang ansk aFﬁQ@QHFQﬁn

+ BTG Bl Paro R BHPETa B i i o

takeﬁa'ﬂﬁ@*sﬁhfwé’ wilFbé Rieitto REICAL IBBoRAGyUor figd BRAIysi8Cof GFAP and
Month 12 (or follow ng wthdrawal) The foll ow ng

NFLfgvsdsedures will be performed at the end of Month 12

1&[928 "Ea"s C%§ %qu‘é@%@ t%aédrh@ Oeog}eal\lr air ﬂ'{ ?lreattﬁ Fot ﬁ?quality

of Iif& gaEstiorfiaifeo ThRWyitheeaxpixinet th tiapatientfbyt the Inwéstigator or study
fromthe study: 5 Physical exam nation including

nursgj tal signs Routine haematol ogy, clinical chemstry,

'ﬁged @e&,ﬂﬁ%t%gxwl és%@gﬁﬁlesn%%tsam’nb@&géle ilﬁ[’gg d'ﬁSgElom Ietlng the

erse even concom tan icat
Umﬂ@ﬂCPeﬁklﬂG@lﬁfsrmSedkd Ratay Spalec(UEPrERw Il be perforned and
a sanple of cerebrospinal fluid will be 10 taken. The

. B’@T’BD@UW I—PC@@OB%Ma'!L@H('ﬁ'eMD desl W|”d@ﬁ)IP%ﬁf‘HPEﬁq‘ or t he

@"g%é@ %ftm corrp e?’ rfpﬁjnekbe(lﬁg Ahgh teﬂ\}aegl?l! &ﬁ(%)llek&eforced

respitedn, tb!ood)brelslsﬁfe anebehd naei reepon’i'dasstovultbl be expl ai ned
to the patient by the Investigator or, st L{
In cave o VL NOGRGPINETE BeTisSUena, Pnealy FigRLERGhAFBoratory
Y. f
sondf BT SATP BRI R0t e hstuenty
and/()PbN}jltBaat testd petfermed fdraredinicaliyt indivaied {@sati g Wivestigator's

SRR TS0 5 ] S S48 e e o
dosd 608 &fud, Qvﬁlblhé\)er is the shorter.

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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20 In case of an ongoi ng adverse event, such as a
clinically significant |aboratory abnormality,
appropriate safety eval uati ons shoul d be repeated nore
frequently and/or additiosal tests perforned when
Patie@ié ﬁ’\'agc“de' d’sécﬂﬂin‘ﬁ%ﬁ‘?gr ﬂ%searbagdsws Investigator's
Iscretion) until resolution, or until a period of 30
o Adassitiao ahzlmieesivaf(?t%e Utie | ast dose of st udy drug,

LA S S s PN 5 Wl
¢ S |§§Qﬂﬁé%ﬂ‘eh9ﬂn &4 b?él ﬁlfl@éﬁﬂ WoiseNniMd of iRRrduttartifdss,

erlg to wthdraw fromthe study at
. Aalnyrsetevmts wirt hout prej ud| ce to their nedical care,

and that they are not obliged to state their reasons.
o Adpyinigirativ ERR8CNBust be ful I'y documented in the CRF,

If a ﬁ%tgerﬁhf%ﬂjs d(Pbr%turﬁOfo? GHIANERSD, Wtdhypts Nshoulty @8t Ing@koto. contact the

onal e | nvesti gator may w thdraw a patient
patieat tcaerysurer’mah thetrbason forawhsetdenied is not aeapverspevent. Likewise,

TR e
attenﬁ&' éIWMI('fI‘%e Frf’a@l%% es?tébllmfth@(ﬂmeWé@s@ﬁ 3619108 2@r adverse event

xicity considered by the Investigator to be related
(beatnmg trhmirsd Undy peltients Fre nphpbligadstoraigtebeliirggsms)nued f or

t hes asons Adm [ i
i by SR prE bRl SRS R Rl e o
d.scdrﬁmhahb@vwﬁ be JREDRIE MUY @pbrrepriate| dautien @frthe CRF and all
significant worsening of intercurrent illness,

efforisdoarst deev@siesto 6p rAnst Feqry éhe ObseR@tions as fhoroughlv as
nt f r OW: U t sfp@ul

pos j cotn%S %to%n:ﬂglg ee:\)éfd%tloﬂ 558 Ht}é'éeﬁvgﬁl%etfctﬁ[?g\%lﬁ? hﬂgl‘é pBtient’s

withdré@@p s fddschibéd fresectivmg. 7I sﬁ\nyoad\amsa@\wentsesrmx.é@tbe followed up

Li k f ' '
untlltr%@el\éw’@s;gyr ulgtll(‘;,;f;1 pgggtaclzl S;Efsgd Isdﬁégtg d 83%{“ bnéﬁr{lg{&@e of study

drug ﬁ}ghgvgrelsqﬁggh&qe,est abl i sh that the true reason is
ho adverse event (bearing in mnd that patients

Replatemeeat polidyi ged to state their reasons) | f the study

o obti 2o B P B BRSP4 hia SRR R wit o
be r@BFPé éa awﬂ ﬁ]%ﬁ]ﬁ;l'b%‘ (ﬁénérlw @B’é@m ahdluded fverid %dﬂd@t fulfil the

to conpfete and report the observations
ellglbmtqrmmgmﬂz)ypa@nmrrmsgbeb"eelacad esml evalupblgapationts a&& nepded to
made follow ng the patient's wthdrawal as
eV3|H@§3L?b°‘ ¥n section 6.7. Any adverse events shoul d be
Advdrek!ReRtrdpprtignt i1 resolution or until a period of 30
days has elapsed after the last dose of study drug,
Defimtibihever is the shorter.

An adverse event (AE) is defined as any untoward medical 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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Repl acenent policy 20 Should a patient drop out or be
W thdrawn fromthe study, his or her nunber will not
be reallocated. Al ineligible (patients mstakenly
i ncluded who do not fulfil 38he eligibility criteria)

sevé?ﬁ’}/'tﬂ@tréld‘ﬂ'éﬁ‘sthﬁtoftﬁ@|@Q§Qp6§sﬂﬂi@ evabarp| dnliraly erxce I5816w), the
needed eval uate the study Adver se event reporting

frequenayeanchamy epncamitani destmentdispengsd (o otkariardigndakemy

proML°! TG, REEH IARANRT B e A i o

reasBhaBléCtime v&ékqgang@e@ adhfhisrates sathd vrdtpuslilely dsidal at tributed to
relationship with this treatnment. An adverse event can

conquiearéf diseasse oangthahf@ugarwcbeml%rﬁnﬁéﬂu@v fellgs a clinically

reasg ﬁ,ﬁ Eﬁngpé‘%.og (ﬁ'it%gvnagg @l?éilreﬂég);é’ll?é Ie vvg% m{ohmatlon is not
requiedao OO definitidrvest | gat [ onal ) pr oduct whet her or
not related to the nedicinal génvest [ gat| onal )

Possibdgiuct . A RSpOERl rRiventy Inchgding 5 mﬁt%dt%o@normahty with a
reasggggféénﬁlg\{]ggea(g}ég'rcgg’(oé%(grﬁﬁ-llét%tfqzﬁl oﬁ{ﬁéd}ﬁrlgcf Whlérf c80M also be

explaipRUopy canheurkattdissnsef ot btheERIrugs torichenipalst mﬁcbrniiétm on drug
this includes the duration of the AE (onset/resol ution
witherawead nayt e lag8indEYHR3), t he rel atl onshl p to the drug
ssi bl
Uik oS SRR, LG, oprlgs, B3| Shorhilty i empora
relatidrivgip &c tdreg ddﬂhﬂlsiratloﬁwﬂ’ﬂe!blmakds al d:aUSealreIatJemEhlp improbable
i ncl udi ng Iaboratory test abnormality with a i )
and r iBa yHeh Ahel FEUGS o HhepcalD OJdHf'H?@X'e{%t flisRask RrRMidgr plpusible
exleﬁ% y to be attributed to 5 concurrent disease or
er drugs or chem cals and which follows a
SeverhtymfcacNeyse egastsnait| keae ge@cﬂnmaecorrmllwg tdtheawaddified WHO toxicity

aradiayseated” 8 A5 FeuS dhps dot e PlhesB st B the Investigator
will %\}e{hﬂétg‘?ﬂs RVenty usmd; Hdl f%go\bvﬁ{@oaér‘rrmfdhst est abnormality

reasonabl e ti nme sequence to adm ni stration of
Mildt hdhedr pficnditis dhviacd of the évantsor smptom, exyiithe mygnbpr symptom is
‘: urrent di sease or other drugs or chem cals.
easl Eﬁrﬂt&gr on on drug withdrawal may be |acking or
Modé'?‘gieear THE! JARNY  expefibhBi€ AufREnt dls%h#é’r*t% interfere with or
| aboratory test abnormality with tenporal
reducel fas oohelhuwald)e\ml obactifityni stratl on whi ch nakes a

causal | at.j on rob and whi.ch, ot her
SevBiige. CHGRICANG MpalABEF Bh e ianEiss dBe e Mud (Réble to carry
t Sktliies 15 expl anati ons Severlty of adverse events
ou L\?\nélﬁll be Igrsaded according to the nodified WHO toxicity
Lifegheehtegmg: al e ThefpatiantElifeds @t sisk Ifram ihe anbersd event.

{ ] .
Advgrsn%neq/ent gg% v%lI l%ee{)llatas}une(jq fe omne\ilneysltn %Bn 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,

¢ 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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 Rewpits inrpetsisiéntfarrsignificam glis gy pairicapaciftys unabl e to

carry out usual ac iti s 25 Life-threatening: The
. Ii,atqogg@ngahqnp@qlgog r% eff O t he adverse event.

. IéAg}ﬂth%‘? rE&iEkl c}ﬂun At (foli’n%ﬁfblﬁt@'ene&né fr@“ﬂ“rﬁé‘)/ not be r:mmedlately

ormation v eere t he patl ent or th roug
life thatatatihg quessulbrin m@atmod|h0|sprhailsajnpnabutersseleememf raajon clinical

sionifiganes. db MBLCRALFS SePEESt 0 RPLdPROLS TRGy Tet to prevent

one Sﬁ’tﬁ@totﬁé'“@ndu% diﬁcfxbrﬁég @%lﬁﬁbés Witsoraedenitre dtensive treatment
-occurrence that at any dose: Results in death, Is

in arl efreergéneataam g gtihame fomallgrgic rionclespasm, hlerd glyscrasias or

comEATs B oo B S R e of8Ss ABlmGheR o ans
depé#éi%hﬁ 'ofrdh!i a@@gé/\?ere nore severe), 39 Requi res

[ npatl ent hospitalisation or prolongation of existing

hospi talisation, Results in persistent or

significant di sabi | i ty or incapacity, 1|s a congenital
Clinieabroratorylparamedefsect, or |s another nedically

I mportant condition (i.e., one that may not be

Routih8WBehatloflgy : 5 |ife thuiprbrdhengstgr: result in death or
Haerf&¥idin al i sation, but isodainearly of major clinical
HaerSatgéHtf i cance. |t may jrt@asiudi se the patient, or may
Red ¢®idsune | nterventi on tWweprevent one of the other
Whit$ egll epudt out cones. Exanmpeetnied such events are
Neuttophl&ﬁSlve treat ment iTotabilier@r gency room or at hone
Lymp‘hobyted;l ergi ¢ bronchospagahprdi¢iood dyscrasias or
Moncmytwul sions that do ndialei@sult in inpatient

Eositupsiis't al i sati ons, or deVe(SEPBrandst AST (§GPID
Basoghisendency or drug abulkalipe chesphake | abor at ory
Thropaeaest ers :  Routine Gldeapgt ol ogy : Cinical chemistry
Erytmtm§¢d;rmientamwm HAHREHHNIP- Pot assi um Red cel |
Electeaplintesisr ea Wi te cel IFreddRYroxdpeti%hi ne

Urinalysis (dipstick): Thyrotropin (thyr0|d stimulat ing hormone TSH)
Protein Cortisol

Glucose Testosterone (men)

Ketones Follicle Stimulating Hormone (FSH)

PH 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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protein Mnocytes' Calcium Eosinophils' AST (SGOT)
and/ or ALT (SGPT) Basophils' Al kaline phosphatase
Thronbocytes G ucose Erythoocyte Sedi nentation Rate
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Serudh 8fnbic-kdi Efien f&HAnti-Gisahtibbdiéke growth factor |
(TG-1) Tnsulin-11ke growh factor binding protein

Usmgl obep wihout) ﬁemqaguarﬁwit\ﬁo HPhBIROca EMpl &ge Cﬂi@%f@d at the
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the patisnieidentficatieacniiinedr iamdt patlerﬁtmdmISOtttﬁleldtlenbeeteV\and time of
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bloogaSaie oPgIe5 BT 28 SOl iR (L Rerpisetgny specific

e

collegtioh)musiale|resorided. ﬁ'@en@gﬂcﬂ)hlm\e dfeaﬂ{muyﬂtlwpn of the r-hGH dose
th tes, djff t d

precﬁﬁ%rﬁ‘lg)ﬂ %g%ﬁhcﬁ,% FB':'%'%E‘%HP%E%‘?SWZQ Pt{g? %S? oc ed ur e at

8ml BEBIJg@%%M({rawn%{o Qb h tﬁ%ﬁhﬁ%éﬁhlw |sk1ﬂe§ét‘erd9%/ 8bagulation
the Sahl grens

a hospit -80C unti| assayed
in thal efridesatan 4mgxisumi tirhe tﬁa‘@ mmeﬁ)rr@@nmfuglne i aﬂtcﬁﬁemohem perature

S h Uni Hospi.tal . S , I
3500 RPUE Bon € oF MRS Eatislid ey FRFRIa@hrer SORTCABRSS serum
colIéMéd“Qh@ didd CipgulAfLiotstofo nbirdachl sa Eﬁ@dlﬁieeﬁnrﬁeélately frozen at
collected at the intervals indicated in the Stud
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any specific tinmes but wthin Study Day(s) indicated)
but the exact tine and date of sanple

Study schedule

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 GCSF | X X X
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ConcomitaghdWedigatiPds da) X Physi claf exam’and viltal  si gn& X X X
proceduregs X Current di s ase rel at ed nedi cal X |lcondi ti @n

X[ X X X| X| X

XX rinalvel

If dengaWEim At slgys Rf Rtydy Ay iThBds Bet reeep%@ﬁméoxeﬂeauﬁwmedure
2 If tﬁgg‘fé&lgﬁﬁlsf Qpnlﬁég ﬁx?&??r(s%]theacf&le fi1Sod gfc,éarfate'a Qating daily
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lnjec(tlUHE)IaS)lm\g}earmmﬁmmglt of PLM X X Autonomic testing X X
X Study treatnent X X X X X WHO toxicity grading X X
X X

Unified Parkinson Disease Rating Scale (UPDRS)

The use of the UPDRS as a rating tool to follow the longitudinal course of
Parkinson's Disease is a commonly accepted method. It is made up of the 1)
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

¢ 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 1 |If done within
14 days of Study Day 1, it is not necessary to repeat
this procedure 2 If the pattent is significantly

4-per¥Beitnalltidifatidr SeIidnk, SiElong pajoabsasl to alternating daily
injections of 1 ny and 0.5ng 5 Unified Parkinson
» Depissgiol Rating Scal e (UPDRS) The use of the UPDRS as a

0- not,gagsbmg tool to follow the longitudinal course of

K Di
oo e oo B i REFE AL s R o TR0 B v v
ora\,?e)ekADL and 3) Mot or sections. These are eval uated by

i nter sections require nmultiple grades
23“35?55'%‘?‘1 BEFSF'Bn Oggﬂ i(r emty. A 10 total of 199 points
3- ve@ta‘tlv@emptbnlne (mﬂ@ﬁwla egmoess@n) ebuliahweigbtriess) (t ot al )

abi | it [.sability. 1. Mentation, Behavior,
4- Vegl%%'de SYTH t%é@lsl t(i:]tréﬁlgldght airment 0-none 15 1-mild

. Mdmraﬂbls/lr&muvfeor getfulness with partial recollection of

O-nors Ents. with no other difficulties) 2-npderate nmenory
s with disorientation and noderate difficulty

1-leshahaliserige,coorplpessivepr obl ens 3- severe menory | oss with

2- Iosgj fslﬂﬁ Et‘?\%toqtd'isﬂ?%rre& ih s ﬁlglfcésen pl ace, severe

severe menmory |oss with
3- losspf lema’raﬁcmdlsﬁmﬂysttl@d@e’tosw (royfegdeetititesnake j udgment s

4- wﬁl‘é’({ravcvﬁlc\éﬁwp&e% B%%Sﬂ’ﬁotwm&vght Di sorder 0-none 1-vivid

eni gn” hal lucination with insight
1. ret‘\&tlwégs of Baiblsivi®@al to frequent hallucination or

. %@Eyﬁl ons without insight, could interfere with daily
ctrvities 42 4-persistent hallucination, delusions,
O-nogralf | ori d psychosi s. Depressi on 0-not present

1m||&w%%ét9&1$m%fﬁaﬁk9%@ﬁ§ (Pke@tdolit greater than nornmal,
never sustained for nore than a few days 5 or a week

2-mogerpiply affasted. pappeaskasoreneads week

3-severely affected, frequently asked to 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 synptons (insomia, anorexia, abulia,
wei ght 1 oss) 4-vegetative synptons with suicidality
Motivationlinitiative 10 O-normal 1-1ess of
assertive, nore passive 2-Udpss of initiative or
1-sorféwghai Blevest cluimsglbatid ep Asddedi ti es 3-1 oss of

initiafive or disjnterest in day to sa routine
2'03%%{‘?%3{ #°8§S’ sgfmwh{e{qd]egg\%ﬁs conpl ete | ossyog not | vazi on
3-food st be Auatf butickn &sdaklfDai | y Li vi ng Speech 0- nor nal
o d-mldly affected, no difficulty being understood
4neef-s%b%if%dt ely affected, may be asked to repeat 20
o [Messingrely affected, frequently asked to repeat
O-nor4_ain! ntelligible nost of tine Salivation O-nornal
m light but noticeable increase, may have nighttine
1-sord§3\mmtisbwgn(25elﬁna@i$dr ately excessive saliva, hay
) ' 00l i - ar ooling Swallow n
2 OC%%%%{F)%'%%J&@&S 8':;%&?%9%%% occasi onal choki gg
3-corgideraple hels raspired Py@an da spegiiindedondG t ube or Gt ube
4-heIE|@ witing O-normal 35 1-slightly small or slow
-all words small but |egible 3-severely affected, not
e Hidiengords legible 4-majority illegible Cutting

O-norﬁ%‘i’d/ Handi ng Uensils 40 O-normal 43 1-sonewhat slow

and clunsy but no hel p needed
1-somewhat slow but no help 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

O-normal 1-sonewhat slow, no hel p needed 2-occasi onal

help with buttons or arns u# sl eeves 3-considerable

Th&hér required but can do sonething alone 10

4-hel pl ess Hygiene O-normal 1-sonewhat slow but no
0-absgel p needed 2-needs hel p with shower or bath or very

1-slighl £ ihifedi)eei, ABH Kotitarsdinel patigrequi res assi stance for
washi n(%h?rgr ushing teeth, going to bathroom 4-helpless

2-mogerale; B OBE? PA§ st i ng Bed O othes 0- nor mal

3—sev13(rje_8,<i?rﬂ@mt ﬁwitﬁlnﬁaédyra@ti\m@sp needed 20 2-can turn al one or
ad|. us eet. ut wi.th great difficult 3-san
4‘mafkﬁjfjt'P’ﬁfféreﬁd’f't?‘r{%?nyt%\*‘ﬂp%gﬁ adj ust al one Z hel pl ess
o SeabbiyCorhprpitaRehtédtoPakinsagisnD- none 25 1-rare falls
0-n0 2-occasional, |ess than one per day 3-average of once
OM5er day 4->1 per day Freezing Wen Wal king 30
1-ocdasibpdlyelas humbness, timglingaand nsildachingesi t at i on

falls fromfreezing, 3-frequent

2—fre<%qegg§ﬁﬁrgo?%%irg%8éqgonal falls 4-frequent falls from
3-fredueabgaimuBensdionki ng  O-normal  1-mld difficulty, day
4-exccfilﬁcalla%nlg%gﬁ1 or decrease arm sw ng

[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

o 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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2-noderate difficultly requires no assist 3-severe

di sturbance requires assistance 40 4-cannot wal k at

all even with assist 44 Trenor 0-absent 1-slight

and infrequent, not bothergdme to patient 2-noderate,
1-sligh@bieihsequent o patient 5 3-severe, interfere with many

.activities -parked, interferes wwth many activities
Z'm"%@HQBFe?eEJ%#QFﬁP% Rel ated to Parki nsonism O0-none
3-molleatcasl wasdnt ynokas timenbness, tingling, and mld aching

) -fr . not distressing 3-frequent pai nful
4 maibgerqgag%ipge%léﬁ -%%(%‘#E'g{%ati ng pain IIl. Mtor Exam

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

0-ab i gtion, vol ume 2-nonotone, slurred but understandabl e,
od. i npaired 3-marked inpairment, difficult to

1-slighh ded wfregueent 4- uni ntel | i gi bl e 20 Faci al Expression

il - Sl hypomym a, could be poker face

2 m'lg-alglﬁ:bg%t%ntbﬁ?&gg%%i te abnormal dimnution in

3-mogdrateds praserg mastof tigpori m a, |ips parted some of tine

4-ma@l@d‘%n@$?%§s%ﬂtr%stfdfﬁ§1@ face, lips parted 1/4 of inch or
nore with conplete | oss of expression Trenor at Rest

 lidkce O0-absent 1-slight and infrequent 30 2-nmild and
0-abyrgsent nost of time 3-noderate and present nost of

time 4-marked and present nost of tine
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

» 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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Ri ght Upper Extremty (RUE) 0-absent 35 1-slight and
infrequent 2-m|d and present nost of tine 3-nobderate
and present nost of time 4-marked and present nost of
time LUE 40 0-absent 45 44-slight and infrequent

3-markel] fufl 438 cPFREGNt DSt of time 3-noderate and
present nost of tinme 4-marked and present nost of
4-se¥ef§ryp 5 RLE 0-absent 1-slight and infrequent 2-mild
« LWRd present nost of time 3-nobderate and present nost
of time 10 4-marked and present nost of tinme LLE
0-absgMhpsent 1-slight and infrequent 2-nild and present
1-sligh®8it orf with &Rivdfion3- noder at e and present nost of time
2_m”$,- rk?ed and present nost of time Action or Postural
F'g’ﬁﬁ‘fa RUE 0-absent 20 1-slight, present with
3-madketlj fah rardervbdetiat e, present with action 3-noderate
s-sel esent- Wi th action and posture holding 4-marked,
i*hterferes with feeding LUE 25 0-absent 1-slight,
e RuEesent with action 2-noderate, present with action

0-absent

1-slight or only with activation

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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3-noderate present with action and posture hol ding
4-marked, interferes with feeding 30 Rigidity Neck
0-absent 1-slight or only with activation
2-mld/ noderate 35 3-markad, full range of notion
. l&fsevere RUE O0O-absent 1-slight or only with
activation 40 2-m | d/ noderate 46 3-marked, full range
O-nogpal ppt j on 4-severe  LUE O0-absent 5 1-slight or only
1muMnstdw|r¢gCtah&/antﬂeaﬂannm Jarehbm)deratoe b3 mar ked, fﬁll range
absent 1-s t or on
2O o SRE S ST BY T8RP REA A PTERS, angs
3- se\m‘relgmﬁpah@d Hreg@nehesithb ohd ind diredtssent  1-slight or only
vation 2-mld/ noderate 3-marked, full range

act
: 4'Ca%arﬁ{¥t BHH 20 4-severe Finger taps Right

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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O-normal 1-mld slow ng, and/or reduction in anmp. 25
2-noderate inpaired. Definite and early fa tiguing,

may have occasional arrests 3-severely inpaired.
Frequent hesitations and awsests. 4-can barely perform

1-slighl 6todp&@ Ico@b be%@rrﬂalﬂ@rkﬂhe‘ib@r\%lﬁ\g, and/ or reduction in
2-noderate, i nltg‘v@nd early fatiguing,

2—de%n‘§lymgrn&d~g%q 8{{’5 élr’?aé’s'f’@’ OLNESFEr el y i npai r ed.

3-sefdr€fg@Bped@ii kywhbsns and arrests. 4-can barely perform
cl.os hands in rapid

nd. Movenent op
4-ma'§1?&dgf@§<§p%n$ exé%'%e ﬁﬁ&?{ gtyl%P 1-nild slow ng,
e @4itl/ or reduction in anp. 2- m)derate inmpaired. Definite
0- anaj early fatiguing, may have occasional a rrests
everely inpaired. Frequent hesitations and arrests.
-wa-ﬂ@ s&bmﬂﬁmdyaheiﬂy V\;itershmt sted¥, no festfatiOn orggropulsiori- m | d
n [ , d
2-wefis e AR B 5 bl B TR SAH Sed TR StRson
3-seare dstw;ban!éea‘lc&aeer&ra@mytanmai red. Frequent hesitations
d-ca q]w% rests. 4-can barely perform Rapid Alternating
verrents (pronate and supi nate hands) Ri ght
o RpstorahBtabilit (retnepbl$ianl eal)ng, and/or reduction in anp.
0- noﬁmgoder ate inpaired. Definite and early fatiguing, may
ave occasional arrests 3-severely inpaired. Frequent
1-redpueisiiapidedis and arrests. 4-can barely perform Left

2wo%éf9nﬁ*%{8%| d-mi I d slowing, and/or reduction in anp.
rate |n'pa|red Definite and early fatiguing, may

3-fallggpentaeqossiyonal arrests
4-unable to stand

¢ 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 you are not sure whether to answer yes or no,

tick whichever answer you think is most frue 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




3-severely inpaired. Frequent hesitations and arrests.
4-can barely perform 20 Leg Agility (tap heel on
ground, anp should be 3 inches) Ri ght 0-nor mal
1-m|ld slow ng, and/or reddgtion in anp. 2-noderate

Tl BEE holhe GEEg and earTy Tari guing, Ty have r

occasional arrests 25 3-severel Vi i

-|Veﬁ@gpﬁ%’twlﬂﬁie‘,t'sdlh@lt%?W%m¥391f4 can barely perform Left T

Tm e‘i' T g eI_— it g Stow g, and/or_reduction in anp. 30
-noderate inpaired. Definite and early fatiguing, nay

-Ifinkjal\/p@irtﬁujct@shmalpoadﬁwest s 3-severely inpaired. Frequentr

-Ifeﬂ;]:o' l]ou; ofs—aft—arrests—4=canbarety perfornr—ArTsim
Y chai r (pt. arises with arns fol ded across chest)

- | cad-onlyrwad atut hdsbrew, rmay need nore than one attenpt r

2_nucheec calf 1N fraomarnes ar cant 2 +Aande .~ £l 1
Ser+ AT

uuuuu o LI UTII ul TTO UT SoCUl J CCTTUS O

- Ifing dtchard W;tif"nﬁeed nultiple tries but can arise without "

_Evéﬁﬁﬁhéﬁm@ﬁorﬂ- unable to arise wthout help Posture r
O-normal erect 48 1-slightly stooped—could be—

- 'mW@F'ﬁﬁIUpﬂ'bV‘e@IaﬂéF‘OLﬁéPEfBﬁ MYN@Ef i nitely abnormal, nod. ©

_|m§ﬁ é’ﬁﬂual@yall €an to one side 3-severely st ooped Wi Ty
osis 4-marked flexion with extrene abnormality of

- lmmwmurtéardSO n@p,tcomaptommeoplf wal ks sl owly, may shuffl &

“TheW oandg teps,; e festtmattTonmor—proputsiom 2-wat KSr
V\/Ie{ylﬁsglsﬁflc ty, little or no assistance, sone

- | hdve sbublaigetting uplaod tiown efais orstgesopul si on  3- sever IeI r
- 1fing ihaiy regfl%quﬂi“? (retropul sion testi 0- nor mal i r
- I'm in pain when | walk ' r
- | lose my temper easily these days r
- | feel there is nobody | am close to r
- | lie awake for most of the night r
- | feel as if I'm losing control r
- I'min pain WHen I'm standing r
- 1 find it hard to dress myself r
- I soon run out of energy r
- | find it hard to stand for long (eg at the kitchen sink, waiting for a bus) r
- I'm in constant pain r
- It takes me a long time to get to sleep r
- | feel | am a burden to people r
- Worry is keeping me awake at night r
- | feel that life is not worth living r
- | sleep badly at night r
- I'm finding it hard to get on with people r
- | need help to walk about outside (eg a walking aid or someone to support me) r
- I'm in pain when going up and down stairs or steps r
- | wake up feeling depressed r
- I'm in pain when I'm sitting r

Now please go back to the start and make sure that you have answered "YES" or

"NQ" to every question of the questionnaire.




10

15

20

25

30

35

l-recovers unaided 2-would fall if not caught 15

3-falls spontaneously 4-unable to stand Body

Br adyki nesi a/ Hypoki nesia 0-none 1-m ni mal sl owness,

could be normal, deliberat& character 20 2-m | d

sl owness and poverty of novenent, definitely abnormal,

or dec. anp. of novenent 3-noderate slowness,
Desgujption pf P(ﬂStlsl’fBrLDCQmQtPt' Menugl feftked sl owness,

overt t He r
orBREB ey Biesh ol OS5 s anc
objebBid QfliahataiiRa sagsesanRint tii Parkinsohes diswsed AetaoWearst. Scand.,
some probl enms people nmight have in their daily |ives.

19892@9@&7&38% st carefully and put a tick in the box r
under "YES" for any problemthat applies to you at
the nonent. Tick the box under "NO' for any problem

The tFturdaasconsstoaMEnual (PI30) yeut is Bl eas enaiode kesigaey to measure
the &Q;stl on. If you are not sure whet her to answer yes

or
reetql clisait e arkiaRewe dISRase: fiHlizes aRoertor pigetrapic camera
t

to r é\b\‘f/’% rfﬁgfdnbtd %'c:ﬁeﬁgnts of fr'@efyhfrﬁ)@lsr@ak)gﬁ%}gtst Aﬁeautoh(?g\%m computer
techhique dudmmes th“d)ﬂwtca’q:ba"fqmmamce to sd8ure-ari olbjak‘ev& &ybkison.

to help nme sleepr r - I've forgotten what it's like

to enjoy nyself r r - I'mfeeling on edge r r - |
Tesf PrideblirgPai nful to change positionr r - | feel

tonefy r r - | can only wal k about indoors r r I
ThefFPlrM test Iwudesdhb’eﬂté sulpject piEke ot &n mjajecst @mtl’ﬁ floort and walks

v oS SR B ULy EERLA e oy
throb@ﬁ Saotsﬁjrﬁﬁ%ﬁaﬁ@ég Al WrivBrdd @sddnfotion!, ard WU iARY Sa ReMdirected

rag r r
arm- hand movement. By comparing with the performance of normal subjects 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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- | have trouble getting up and down stairs or steps r
r -1 find it hard to reach for things r r - I'min
pain when | walk r r - | lose ny tenper easily these
days r r - | feel there isinobody | amclose tor r
k -203Y! a
sphygohqérir%?n%flglﬁngléggc?g P?éhyéﬂndrﬁ&'ldl?ngilé‘ri; EaPlf %Oa’h N@)@bn $olin Co,
Muranakad Kegaki-City, Japdn)nith theneuftiplased mﬁbe@%épperr awm are used.

| ut, af, ener
Healtr 3Rty vl 28 iieSrogia teRrod oy fidigliBg sigpa from
the IbiHﬁbrers Sinus arrAythmig M et a0hterditing 60 secbhdd péBSdBataest and
time to get to sleepr r - | feel | ama burden

dunruga Cpef@@!lasl deep bregihing (6 gem@jDWgcy@e%mk@earpdhu aﬁﬂ celculated

ccedgg b SRy R AR BRI, e o o ge

on wWith people r - need hel p to wal k about

outsi de (eg a wal k| ng a| d or soneone to support ne) r
Orthpstatic [tegtsiate rariernesrsuiseagently, avth thewimet dgadsfosraising the tilt

tabl%ﬁﬁﬁlsw{éﬁ)ntalréoss%ﬁtﬁ °fﬁ§é4\|gg,tﬁﬁ@@§esd$§dm[) Cficondls Quaﬂtltatlve

HR ah@BP afiehgaskéuring eighbaiinyiey diaitearanisagsdeon s?ﬁE@omanometrlcal
NO' to every question of the questionnaire
dataoémeu ipthag s p@@duth@bhyemﬁﬁ%t%errmar@ dlfféfé{” '{OJBYMGI‘@'th the

Flnagresslagw ?lrn%ﬁp Ve nFlf cERoy d?sf%\(%h'?o Mac\éqll'\lesﬁ rﬁer%tu?fgat%eart level. In a

ty profiles an jective quantitative
few @sﬁemnanrtapnm aﬁdrrhbﬂ%oﬂh&taﬂaﬂﬁood%tessbﬂ fall was qualitatively
5 1989:79: 227-238) The Po oconot or
dOCLWﬁWﬂF&P‘ bysDf)FinRres isignal nehErees mor JyepeHrpeiada cauld be

achlrté%l 9@@?@%& a@léﬁ@bhéa by uenre?@rn%u%%r&o% §ﬁaé§nohtdue to pre-

Izes an pto-e ectronic camera to record
syndopdisymoptemsnt s of freely noving patients. An autormtl c
conmput er 10 technique quantifies the notor perfornance
to secure an objective evaluation. Test Procedure The
Dlamqat%tltqr@qfﬂrﬂ\é% that the subject picks up an obj ect

N, L efI | ks forward to deliver it on a
@HE!HG Aj{éjq e height of his chin, thus forcing
(GllrﬁQl‘ie @,OQMW PA, Quinn N et al. Consensus statement on the diagnosis of
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 me n) 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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15 through postural changes and forward | oconoti on,
and requiring a goal -directed armhand novenent. By
conparing with the perfornmance of normal subjects of
the sane age, the test cal2be used to neasure the
2. degreRrigiditydi st urbance in postural, |oconptive and
manual notor acts, all elementary notor functions
3. necesBastralgnstahility feripeausedt by ipfimarayisugd.t egstibular, cerebellar,

def.ecti.ve in.Patkipnsoni an patients. 20 The idea put
or F’WOBF'%%Q}'V.%S%M%'BQ& ents with Parkinson's di sease
4. di ffejrrém@mpggmﬁammhg dribottine degree and pattern of

dopami_ne nerve ce[l degeneration in the brain, and
B. that Critarionifar pakinseaisen it MSAcause varyi ng degrees of

I : di b ,
BradyRHa by AR PEE AAREREE) oo "ana | ndivi dual i zec

treatnent. If so, the PLMtest should serve to record
and quantify this profile for each patient as a 25

. padecrebellag dstungHal treat ment Description of Autononic
Testi Kallio M Johnels B, Elam M

A. Car di ggg{%ﬂ?‘gfé%%rgfex Testing contributes to dinical

1. Evd@aibatagia (aide Dasdcstance alitiBtags of ireegularPandgthnamah dinection)
Syndraonmes 30 Al autonomic tests are perforned at the

2. JdepHPXEENEAEIN&| i ni cal neur ophysi ol ogy, where

3. clijnjgakadi@utine tests of autonomi c function are based
on analysis of heart rate and BP changes in tine

4. dostein&ligpeeteyoked npstagedisand secured on a tilting

B

table,. . and recordi ngs of. heart. r and BP are
Ciniti 9{'&{'.0”@%{ ﬁe@%g?ﬁ%‘iﬁ’m‘éfafg'oﬁdﬂ- asive 35 finger BP
Gait/BaaH pREeat leasicsiedbnterhe 2ttey vol une-cl anp principle
(Finapres, Ohneda Monitoring Systens, Engl ewood,
Col orado, USA), and an automatic 51 sphygonanonetric

nmet ho BP-203Y, N ppon Colin Co,
V. Mur aq{gﬁés?ﬁ%g@@%g@?ﬁ@apan) with the cuff placed on
A. the | ebttiotepieral aoh feati®esised. Heart rate is
calculated with a conputer program. triggered by the
1. pulbxenrsqypiantar @sropses withdlypedefl&fidaus arrhythnia is
eval u [ nanked :
B, Guri ng oLt P b €5CunReRaRn, RASA Bo dlicoRBingf Ydoliptures are
useg@r deftningthe diagdosialofM3A.ed according to the fornul a:
100 (HRmax- HRm n)/ HRmean Orthostatic tests are
performed subsequently, with the tinme used for raising
i R R N R A S
featie armomgessitéofifestued grequiieduvediaghosisl t are based on
sphygomanonetrical data, since it has been noted that
hydrostatic errors are difficult to avoid with the
Fi napres equi pnent, event if care is taken to pl ace
the finger cuff at heart level. In a few patients, a
rapi d and marked orthostatic blood pressure fall was
qualitatively docunented by the Finapres signal,
whereas no reliable cuff pressure data could be 15
Tabkc? uDiaghdstiocateglogiesadfiMB8As had to be returned to

hori_zont al pnqitinn due to pre-

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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syncopal synptons. Diagnostic Criteria for MSA
Mul tiple System Atrophy 20 (G lman S, Low PA, Quinn N
et al. Consensus statenment on the diagnosis of
mul ti ple system atrophy. JsAuton Nerv Syst 1998; 74: 189
. - 195’éf|nTl%kN/lSA1 Patl%lb{]‘ibéw cgmé&ﬁby fcl‘?@b#&s@ﬁc@'ﬂ a high density of
criteria used in the diagnosis of . Auton
glialanytoplasmaie yinglustamsc in @ss2siation Amtbn@mwﬂbwatlgm i thfaldy&generatlve

char]@% %llr gn&ro% pﬂ(}nshat%f\:/gg tF%]e egar %Pﬁé%mﬂ Hg

i ncontinence or inconplete bladder enptying B.
Criterion for autonomc failure or urinary dysfunction
Tablen3 MExclusian srifetia forthe diagposisiopM$fsure by (30 nm Hg

I i nddsthence (persistent, involuntary partial or total
&fde ; coppanked by erectile dysfunction
Symﬂt] men oﬁE&Iquga@ 5 y%%‘ar ﬁngoni sm A. Par ki nsoni an
Farrﬁlgdnlsiogfsof%51mlla8d£s@y¢l&rne3| a (sl owness of voluntary

novenent with ogr essi reducti on ed
Systaf AraRasenar PRI sRb o er e o Bptisgs B8N e §
Hall&lngﬁé{é%%ldté’@?@ﬁ’ie'didalfoﬁnOt caused by pri mary vi sual ,
vest1 bul ar, cerebella or proprioceptive
dysfunctlon) 4. Trermr (postural, resting or both) 5
iterion for. parkinsonismin MSA Bradykinesia
H. ygfcqlgéglp/r%ﬁglgg items 2 to 4 Ill. Cerebellar

Dsml)tﬁ{et,a@qbrg@mént@er ebellar features 10 1. Gait ataxia
(W de based stance with steps of irregular |ength and

Prorginest slowdng obverficalgascagenpt ventigalauprandslearpaze palsy
Ewd%%g %fnf%g?lgg&r‘ﬁ{;avg Ksefgn&}”o%t %%%}’Sclisap@gs e} e%lfeﬂnllrf‘IBrsLYSr’]dg%me, and

ereébel | nct T On 1N axi a pl
parlét%ﬂdysfqnetmf itenms 2 to 4 IV. Corticospinal tract
dysfunction A. Corticospinal tract features 1.
Extensor plantar responses with hyperreflexia

. Laboratory investigation
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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20 B. Corticospinal tract dysfunction in MSA: no

corticospinal tract features are wused in defining the
di agnosis of MSA. A feature (A) is a characteristic of
the disease and a criteriofs4(B) is a defining feature

oven@ﬂ oﬁétﬁBGﬁd)ﬁ Bf e fypatofidisedsedUnrife hérmali tich of2’§ns disease
. Diagnostic categories of A 1. Possib

areaN&AuOt@ddoecekp@crte ﬁomndsapmxm@telyr 28 palignts vt MSA & and 173
Mo HORBTRE IS the. Eikhoh falbier rabfRic A ¥vEL R F o Booktin each

type(\nag%s@ﬂ}e\d opelhagseé ideatta! whizht fallewed tlﬁ@@btraéet@bl ;i’éitelrh In the
Pr obab %/aI\/ISA Criterion for: autonomc failure/urinary
r

%ﬁ"ﬁhtlemoiﬁ)Mﬂlp%erf@@éll\@%édD wasRR$EEe%sponsi ve
PoreRBs R Ale ReiSC ot of iy (el rbvahos -given the good

distijutidnbedede fise trgaiient@ro@bs.cyt opl asmi ¢ inclusions in

association with a conbi nati on of degenerative
changes in the nigrostriatal and olivopontocerebellar

pat[ﬂg\@g Sém'lp'@ig I3 : Exclusion criteria for the

di agnost s Of H story Synptomatic onset under
30 Treanmeaof dagéon ﬁrtinh@/ fions MSBA didgreosis 1o ffiest dbissoofdstiudy drug
m c disease auses for

Wasf%'shw lowerigdhe rt E'@“ a%gp%?t?gy ﬁﬁ Yr&ngompared to2yrsin
the MIBEELAL & W@v%&ﬁiﬁé’&atﬁ%g@éﬁé}?ﬁe&m bserved

crlterla ntia Prom nent sovmngo ve ca
that siacfaati ésoking \mrmecmeswmmsemecgmdlwm NEA the patients

vi dence of f caI I sfunctl uch as
shofiiebR fredhe diSasaiot shifon Vaath MosdPe 21ehré Stated
dysfunction II1. Laborat ory i nvestl gati on Metabolic,
m|§ﬁ%§4p%ﬂ%té s and imagi ng evidence of an
use of 20 features listed in Table |
RESldr tBe ARTESS Sk et vaBiation orly cpaiileatft whbsttdrn@e’@ their 6
atients, out of tof al ,of 43 omi_s wer.e .
morfth Aaanent oiire pidtalbl LS. itse, BrliSfoRRera RBHoou: prior to 6
mortiad @efe (kdlReEDAs 9 reshidy . th@f 6t¢mﬁé@ts18va@été>@;mc@d125 in each
were included in the efficacy analy sesc(SG Pl acebo,

treatmerT-proupe v KPHEBES W KePQItath &R A\she '@ﬂfdtémn’tf@sr treatment
phagve,rgng%o%q @SEM&%F&/ aﬂ@ é?’&ll&ﬁﬂp?ﬁlur@ erﬂd @HE Io3t'her from an acute

myocardial infarction. Three patients were withdrawn 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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hi gher wei ght and BM were found in the Placebo group
but this should not be of any clinical relevance.

Di sease Type 35 No difference in the distribution of
di sease type i.e. NMSA-P or s86A-C was found between

t hg pHREITHRAISBFOUPS. However one thing which was
noted was the 54 overall distribution of the type of

di Smimkingat the changesin' sqesgaifram baseimettmﬁsrrmr@@%ﬁtere was an

mcr%ﬁg%gv\rﬁ%rﬁ Iq?y%ke%ﬁh %%a%r%ebggpoa%%,_%@)@e”g ft \Ay@%égen that the
Ievepfnethérmaéé‘@é Yo PAPiHoreASHY Rore wdh fhizt it thef r PG4I It was noted

each type was observed. Only one centre which
that f hiis ovesy nrﬁbablx(pacfcéle\nfpaﬂt@ffeﬁt fram ribesgepdtheiestlioin the motor

exerFRUBH BT A B VAP AR AT ARS8 e and e
mea@nldf@hgbhﬁ tige pthGHligrdup \loaé slghtlyeseleenhishe treat ment
groups. Disease Synptons 10 The nean duration of tine

frqugﬂr@.lbmlcgnpwdﬁﬂr%tdb%e d¢ arelimicayrdiierangs emerging
!'QIIP I nts (approxi mately
betv\% ytresty%%@p\@glg ggdq%p%hgfé%@ﬁdﬁpﬁ%@ pl acebo). However
when the data were anal yzed nore closely, it was
observed that in fact |ooking at the other synptons
us EMOROMICIRS e MSA, the patients shoul d have had

thq_"gv%@ B EPLtARQUt 3 -5 years, not the 2 years
m—?@—%ﬁﬁwg Par anet ers For the purpose. of

ef fOrdogkingabudte ahaogeyinpttte dened othélR\ el deenl biesitiing from

nt.h as nment were eliqible j.e. those pa

vaseling T oot S TG UFS e cBcrersht R hRenE B By gaH cAkog, n the
Place®® rbuﬁfco?ﬁba?eét@%‘h'|ﬁ8rte‘éséﬁﬁQh@’ﬁ?ééiﬂ%@els%n'tﬂe&aﬁél—lzgroup In

treatnent group. Two patients were reported to have
fact dive tnehur lavg! irhtsierr-hGngrasim hagpnasdy denbletrfspm baseline to Month
6 respiratory and circulatory failure and the other from
" an acute nyocardial infarction. Three patients were
W tdsawieglie Iobkadepy SRorvEng Sahdndicate nA4 enére is a better
W thdrew due to their own decision to | eave the study.
reguiatiredigheart wite vAld rpiBplds eoptprasispndadlaesb® uat i on 12

pat t t r e e

thfohfe'?@gem L gpasg%%gqluﬁggkfh%? tﬂEF% i é?UchY&%r c}{ffé'lgelnldg dmerging
betvﬁdmhba:ﬁ@tnmtgmL@)srmM\fertolﬁe#GM/as an |ncr ease in

the nean levels in both treatnment groups. However it

was seen that the 30 level in the Placebo group had

I NGhEAS R FRaddpiABf i n the r-hGH The |evel of

charrg'e—sevn—rn—rrre—"—héﬂ' - group was nuch better than

vvotﬂ)mi looking! &ty tiee abepgetiedthe Thal edfo VAR tatwdsep breathing from

ed that there is clinical, difference e i ng.
baselme { monlﬂw there was a decrease in the mean level op%gngg 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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bet ween the treatnment groups in favour of r-hGH 55
UPDRS Total Score On | ooking at the change in scores
frombaseline to 6 nonths there was an increase in
the nmean levels in both tr&atnent groups. However it

Placé®d §6ap ﬁh%arba 8 vérz\mﬂle 'cﬁaﬁé‘@ nﬂi@é%rﬂlé%l) oh%ﬂan%e inthe

I ncreased nore than t inth GH It was noted
r-hGﬂ-hgtoulph|E1|s\/aeul|drbma1|oli0ﬁtlaefoélalhsmefjhdéwéiﬂ fromthe

good result in the notor exam nation scores. An

i ncrease of approximately 10 -15 points is normal and

theemdman change in the r-hGH group was sl i ghtly bel ow

thi's. Therefore it was concluded that there is

cl iOn degking &t heetrvel ehehgner) in B aewlioncore é@mréhﬂ NHP from

e )

Pladéioo"ﬁﬂuﬁtcodﬂﬁ@ebrteaé dieBeedsedm thbanehn Nevel of @hampehs the r-hGH
t here was decrease in the nean | evel of change in

QrOLcheThIQSOP*dd@%MIC@*WQM@&W%QfE Gh increase in the

nmean levels in the r-hGH group. In fact the nean | evel
in the r-hGH group had nearly doubl ed from baseline to
MorRrysicBl These results | ook very pronising and

d h h ' ul f he
i JadHing ohie javeb OFSRANGDAT e PRYUEAGECOHD TR as P from
basélfne"‘@% Srfbrr‘\?ﬁé“iﬁéir tﬁst tﬁgﬁ?m'cﬁaa%e%'tﬂé ?ﬁéarf'lé\fe‘%?&?&ge in the

ing between at ment groups in favour o
Pladebb(@ioub’b:mmmr‘edrhoa\ller?rlé&s ghengd/MiPtheoméarokavel) oAtchehge in the

t he el of MAP_at de hing from 25
r—hGg-Eg@ pn %C@Uiﬁiﬁ?ﬁw%ﬁ'&é’fﬁé@ EQ&' E‘géile in the nean
| evel of change in the Placebo group conpared to an

increase in the nmean levels in the r-hGH group. These
res‘.iBl?§uplO k very prom' sing and indicate that there

co %}qoﬁﬁ,ge%tothlgqué C?‘%ﬂg% érf [.n, S?Lﬁﬁlﬁgﬁééghoérq@g&e on ak%aseline

to 6trh&rtRs iah iAcklaisBiin ahe méa‘nelée@ma@@@é@umgotrsﬁaeémtemgnoups The
the treatnent groups in favour of r-h

leveHeh ingreppefin |tae I%lapﬁbcmr@%wamslgqhtlo'hl@weé\ﬁéﬁn dhat:ﬁfaﬁg%r -hGH
grodreﬂ the pain score fromthe NHP from 35 baseline to 6
nths, there was a slight increase in the nean | evel

of THusfee iih wie dbicluded that there is a clinical difference emerging

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



Pl acebo group conpared to very little change in the
nmean | evel of change in th e r-hGH group. This could
be indicative of a benefit of r-hGH Enotion 5 On
| ooking at the |l evel of chamge in the enotion score

be obseRictheriisl He\nis pasRisedeat ca hewpritdatmenhdoe masiple system
very little change 1n the nean | evel of change in the

atropPyacebo group conpared to a decrease in the nean |evel
of change in the r-hGHd group. This could be
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
Pl acebo group was nmuch | ower than that of the r-hGH
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 57 be observed. Thus, hGHis
proposed as a new treatnent for nultiple system
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5 a) human growth hornmone; b) a C-term nal fragnment of
human growt h hornone conprising amno acids 177 to
191 of hGH;, c¢) nethionyl human growt h hornone, which
has an additional nethioning, residue at the

N-term nus of human growt h hornone; 10 d) human growt h
hor none | acking the 15 am no acid residues fromd u32
to A u46; e) a truncated GuAMS growt h hornone | acking
the first eight am no acid residues at the

1. (e PRy thsareyhil REE dTH46 MtellBLEPLR pygan srow
hornhériee (G U seceglor hforethe gnamiféctiver ofoaemédicargeracfet yeatreeht and/or
prev%tmjcgpg%ea!\b%rﬁ@spé}gﬁm)ésnég}c%anmﬁdﬁ%er%@ﬂggg@?%n%\éwigselected from

sul f oxali zegmat gewth bormobee et hi oni ne  resi dues. 20

2. Useb)accé’réi'téﬂ&lﬁa@ fr‘égﬁ‘l'em &f hhahedrdwthNSormone comprising amino
Par ki nsoni sm Pl us @ rone is selected from the group

consi st i nga@ds Bfolgr@daf WeHsupr anucl ear Pal'sy (PSP),

Mul ti ple Sbh%ﬁﬁdﬂytaﬁlﬁrﬁmkjromftﬁ/ﬁgﬁ'none which has an additional methionine
Par ki nson' s-anyotrophi ¢ |l ateral sclerosis-denentia of

Guam  Genefegidug & thediermiiyigyPf BHREA JEWIEHPINABhas al

gangl i gni ChGREF BRI héonk!14dkd®E’ 1§/a|ﬁﬁﬁé<éél§%blcﬁ1es from Glu32
overlap syndroire, Huntington's disease: rigid

vari ant, GWhGor den- Spat z di sease, and 25
Cer st n f |
'Tgf‘ \Aﬁtﬁﬂeﬁles hufnaRcdre W h&moH%Qa@&fg;tﬁﬂ firét dight amino acid

claim erei n the Parki nsoni sm Pl drone 1s
Mil tiple Spiduemanthedbieymings: The use according to any

of thegpregqdidedtes! iﬁln‘ﬁ‘h gHRR HdPmbRE 1Rt ﬁ@cﬁ?‘st‘ $3 3am|no acid
nat ur al I y- occurring human growth hor none.

use accor dfasifues ahiy Nbfer@ingdins 1 to 4, wher e| n the
subst agee h§mhsGRIMA REMtone BETR a @S al'BE TR fEPminus;

h) deamidated human growth hormone; and

i) human growth hormone being sulfoxidized at one or more methionine

residues.

2. Use according to claim 1, wherein the Parkinsonism-Plus Syndrome is selected from
the group consisting of Progressive Supranuclear Palsy (PSP), Multiple System Atrophy
(MSA), Parkinson's-amyotrophic lateral sclerosis-dementia of Guam, Generalized Lewy
body disease, Corticobasal ganglionic degeneration, Alzheimer's/Parkinson's overlap
syndrome, Huntington's disease: rigid variant, Hallervorden-Spatz disease, and

Gerstmann-Strausler syndrome.

3. Use according to claim 2, wherein the Parkinsonism-Plus Syndrome is Multiple

System Atrophy.

4. The use according to any of the preceding claims, wherein the substance is a

naturally- occurring human growth hormone.

5. The use according to any of claims 1 to 4, wherein the substance is recombinant

human growth hormone.



