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Non- i nmunosuppr essi ve cycl osporin for the treatnent of
a muscul ar dystrophy The present invention relates to

W b@9ngss7df a non-i nmunosuppr essi ve cycl ospor i PCHIB2009/000204

derivative for reducing the induction of nyofiber

necrosi s and nyofi ber degeneration in a subject

INBATRhI¥ubBred s GidScorf IBF tHeAredthidr 3F Binlséarhd dystrophy
Sar cogr ycanopat ny. _vuscut ar_ dystrophni €s

(I\/D) conprl se a diverse group of inherited di sorders

t hat '%I affect striated nuscle_tissue result

in pridgrreseRdnpeRignrefaigr fadhe Use of 2 ngn- 'mun%squﬁ Sssive
d%E ?aﬁﬁ%\’ dﬁi@%‘%%ﬁr&ﬁ%ﬁi@ thmu&mrd’fNDﬁﬂb@?(ﬂ'lecross and
t at are causal i

ations t n hunans are

| k
ragafier degenefationdn mdﬁﬁi@trﬁgagr;or;@grvuﬂt Lib-Gitcle, MseHiar

ByeBioBRIL GHRN T batich i SHPAERrBBRBORG 7y aity 1o

t he skeletal nuscle cell nmenbrane (sarcolenna) or in
proteins that directly stabilize or ggalr th

me b Museular dystraphiesgMR)6raplise a divars ggqqpbaﬁlinﬁgl'i ed disorders
tLuQ’{\SFdetlfg ts‘?ﬁél%ﬁjnﬁ%clé Hs508 F?/ il r%piﬁr}:?ré gfeRR@& muscle weakness,

a-sarcog genesS) cause a
veadatingt ahd inAEny idstaesss, prettatiret deatiydvisoy sherandedzassmutations

LGVD and f

theicarey BB LNERd MR et At Al FRCAR ISR
ARRANE) SacHEt srateitothg %ffl)aﬂéqmd%rlw@aicmﬂra%mé priogsins to the
type of genetic nmutations (allelic variant), and show

tasal lahinasproviding: Ggidity teltheskrietal muskis ¢g/lymembrane p,

2E d 2F, (
(835(’?’ @@Pboodl '9%5#%3@ n@'gt Q%H@e%t? |8il\|/I e? 65 r%é:aq ercgélﬁgg mprane,
KRN e gl badogyeanent dySibpliiases. I n particular, the

di fferent nutations specifically observed in the
del t a-sarcocl ycan gene result in the severe di sorder

of L

e el fnd@iBhs bELRePal/ERh aRelBlif.) Bota., gamma: and

%ésllgﬁl-%dggﬁglicéén gepr?rpfjal#s%eta akelet[aThmsbtemeeaSQwﬂ ,heterogeneous
e | t

wm?@mé@@ 890 & SnaSus Tereel he YAERaREEnenathies, The

%g%lmés BF Hbﬂ%e& loy th@gsﬂcbgwaamﬁahi@% d¥peniden whith

S proxi t 0 shoul der an , respectively
iareegly@arpgem@twm&ated@éﬁtih@ tynﬁaggg%et%ve%lons (allelic variant),

YRR P8 Gr BSCE lsgl o EOMB bype2C. V2E ana oF

(mutations of gamma-, alpha-, beta- and delta-sarcoglycan genes, respectively)

which represent 25% of all diagnosed LGMD cases. In particular, the different
mutations specifically observed in the delta-sarcoclycan gene result in the severe
disorder of LGMD type 2F or LGMD2F (Online Mendelian Inheritance in Man
[OMIM] #601287, genetic mutations: [OMIM] 601411. Emery et al., The Lancet,
2002, 359:687-695.).

The different LGMD types are characterized by progressive wasting and
weakness;with atrophy predominantly involving muscles of arms and legs proximal
to shoulder and hip, respectively. Disease phenotypes resemble those of severe
Duchenne Ilke or Becker-like muscular dystrophy syndromes. However, the latter

diseases |nvo|ve different molecular mechanisms and genetic disorders. Before
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di seases involve different nol ecul ar mechani sns and

genetic disorders. Beforenvol ecul ar di agnoses of LGWD
wowsoe/0sssal | abl e, LGVD patients were often di agnroOEERR0@E000204

suffering from Duchenne nusculgar dystrophy. The onset

of the disease varies fromearly childhood to

BB Bl | S OSSR P BRI e e

fRised atgsitatingefromiuchennednasculacdystropbyuThe ooset dfthe
disapsearationdiars sy T URnoRd W seutigpeuts B RevBR Sinical forms.
Lg:ﬁgo\’?% og(Sf Sp%éifé%éesh%f Eé%rie"fbfrl)ﬁs oF tHB'8sbasé YSeISHTRY gevere

age car ac conm _Catl ons are assocl ate
lomber rdosis scairactires af tye Achiles tertdons, muscle hypartaphy,

forns (Dapiele et al.. Int.J. BiLo i

SRl s oot SRR bof B ves o
tbﬁ?:lﬁé,iééﬁédfﬁit{l bR hudcRengSIvanent 1Ra Istetsthge candiaecomplications are
ventil atory assistance. | nwgeneral ,

e. nor bi dity and .
assotialed morecelessappoiivally wiaeaphGifdBe difsrent fosas sRapiele et al,
L | ¥Bi &0 ¥ad i -
b7 SoSRER LRl R 200} 88 fob: Yo2h, PRAgfepsile thedkhahy datts to
rdsfrietiver lurgpdisedsecand agpovwaritilatiorereguiring eerftitatorysassistagce. In

GrNop MBIy DA oGy eateR B VG GATK s i st g of the
4@5&%&?&2 @?;ﬁ%@{y\f.h RBryTipid DEALAGS bRBR aEoriseiquence of

unc and prolongs life expectancy. These
reepisatosscomplieatmns. cannot prevent mnyofi ber

degenerati on and the eventual occurrence of
respiratory conplications. Wth the devel opment of

ani 'Ta{o gREChS dpeelficieament fs avallablsfor patientsduffering from any of
muscul ar dystrophy, a better understandi ngrm t he d
the| LE3MDesyndsomgsi AgaresayerSUpPREIvErare, e.g., orthopedy, surgery an

arcogl,ycan ' : ] ; ; bili
AR GRSERF S R RER REASS Pl oA ity ang
sieldrysIAé espéstanoy.(Frese-rheasires) howevero canngfenredent myofiber

i nactivation of the de]ta-sarcoglycan ene?ﬂ(rﬁ q% Heve
deganasaiian a0d fly eyentiBLACRIREDCR i SPSRIGH RATHIGeMS: ¢

is assuned that |oss of conponents of the

dyst rophi ngl ycoprot ei n conpl ex éQDGC) such as i _
dy st r\fithi the alevelmpoayit pf anincalmpdals facking speeifig genes involved in

fundanental alteratjon aof t . ' i

VBRER Slodh St B REN RS A ATE oty

BRIeVERK tHRESSrcBlytaropsethies| resenortheeatriimg Récently, it was shown
unredulated cal ciuminflux channels ca seg by . m;?r atnet ted
that matsicle efissefamicedaiing fefaparonglycand(sgy {-r %\aﬁﬁ ue to targete
di sease O Rk deibYardtifidn §&6 LY Ral¥ ¥ prépensity for increased
cellular calcium influx. It is assumed that loss of components of the dystrophin-
glycoprotein complex (DGC) such as dystrophin or sarcoglycan complex results in
a fundamental alteration of the physical properties of the muscle cell membrane
and in increased permeability and leakiness of the sarcolemma. Activation of
unregulated calcium influx channels caused by membrane instability and fragility
may initiate dystrophic disease in skeletal muscle leading to myofiber

degeneration and induction of myofiber necrosis.
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degeneration and i nduction of nyofi ber

necrosis. Parsons et al. (J. Biol. Chem, 2007,
WQ3AM368- 10078) showed that inhibition of PCT/IB2009/000204
~cal cium cal nodul i n-activated -srine/threonine protein

phosphat ase cal ci neurin (cal cineurin) activity by

genclpsgil B 401y 4661 ERRAT, 2067 edl 10061 80PBfshowed that

myof i ber gené atl on an nmmat | on 1 n scgd-
mhlbmlona)fd:amsmtr;aimpduhreabinxﬂed saam(efyueenm&mmwn phosphatase

i ey By b eprtic Agietpn SRchepSaiL fhistal muscle and
Dgéﬁbé Yegeherdtion SRNfERNAEtIoNTh ﬁdé?ad/- AficéTaii] whscytoprotective.

enne “nuscul ar dystrophy eve houg i ncr eased
Andlogaus diseass nma@vemwts/fmlowngo@hlblm elicaleingysn ashvity were

R eBeRvern b 2@ et Eob @aRn e putgfion) used as

rhbde| fdPDuckerntd mus2lRd dydfo r$/78vé?99iou§hupkmaSEda:laIC|um influx
Acta Neuropat hol ., 2004, 107 299-310 P e {:

veas abserveghin bothrusslar dysieephyggdelzzin @gg) %%P’é’&?fﬁ ransgene
i cé\b&%Bﬂﬁ btfe'cfé%{ ﬁ\%&% gYcl Hkl@éal@alwaﬁfnmﬁh V18I, Ginet., 2004,

era eutics. ase on their observations,
1%B§9F&993t8tapka stigly dctaNeutopatiolhi2B0d; 607:0299-310, but see De

ek P L R, BB a3 BarBSe R b, e
dﬁ(@ﬁ#ﬁ:ﬂ{ aélésddteﬁm tarnfbt ré}a_tGMUmteﬁéwmucs cRased Dnrthélr A

coul d 'be potentially beneficial. The effect
omenaatmssParmnsC@t@eswg@gte@st@awhwmn eta?alcmeurm acthlty may

TGRS BOpb 3Pl AE ses Basti e

RasEMEr dystesphycid thas, thbrefdsrenayclpsp‘nﬂrdA (ssléas:ould‘be potentially
the eventual devel opnent of mechani sm based novel

hensdicidbnt strategies for patients suffering fromthis

di sorder. At this tinme, however, there is no effective
met hod available for the treatnent of patients

suf f eFhengfféctomricchBnishenthat causeepiogressieemyofibendageneration

oL o AP Dl I oo an
C?‘ bjedé o%&f\lé‘lnﬁlgﬂ Galionk Whih ﬁhdyf rolidend baﬁlstfbethe eventual

I on and the progression of of i ber necrosis

dmmmneawrmealnamanrba&eqmweéH@ammteﬁtra{gg@ﬁéﬁﬁ E@&\ﬁﬂts suffering
{
i3 AR ) P B 1A RRBEIVe it i for

thedtfttnend af patients sufferisg ﬁ‘bnﬁ&GMﬂmﬁemestmlreuaa need for new
nmuscl es and al so on cardl ac and hr agm nuscl e and
thesanautigaPRfoARAsRNCHA §§“d’|‘P €5 tsent inventors
surprisingly found that the adm ni stration of a
noni NuNosuppr essi ve

The aim of the present invention is to provide the clinician with a therapy for

the treatment of the induction and the progression of myofiber necrosis and
muscle degeneration in a patient suffering from LGMD and, in particular, from a
sarcoglycanopathy, and more particularly from LGMD type 2F. This therapy should
protect against necrosis of dystrophic skeletal muscles and also on cardiac and

diaphragm muscle and should delay disease progression.
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cyclosporin A (CsA) derivative, which does not inhibit
calcineurin, to a subject suffering fromdisorders

waoele@gnegssed as LGVD, and, in particular, from PCT/1B2009/000204

sar cogl ycanopathy, and nore paticularly fromLGWD
type 2F, is an effective therapy. They observed t hat

d
? m,vgh%agr%géﬁgpgé (PR SN PRLA TG Haifistiébh ¥ a non-

Mnﬁ.:ﬂvsafbrébsﬁ@mmtpanhm (PsA) derivativer which, does not |nh|b|t
arti cu

ar th LGVD | ar
qajﬁwaetzm tgﬁgl@wéﬁyﬁaﬂ?g) Ogé'%ﬁ?%dt @%r&%eé '12@“*‘3 and, in

p%irﬁ‘z?.ﬁé froﬂ?séi‘ﬁcbb!y@anaﬁétﬁ?' %ﬁ@ﬁ'ldf&‘ifahhﬁ.ﬂar‘?f £8m LGMD type 2F, is

buti on by ucing the sensitivity o

~ an ¢ftedtivedhérapyoThéy obsewad thal admmstmpn@i@onA subj ect

b h
o Rel T %A B Bhufe R BHE R otuch myscl
gathdIBSy BFh Subjitt afag'nogéa Wity mPOfibePrEcessis OR pa‘mwlaemm LGMD,
responsi bl e for the &NIenotype of the disease.

andgnefeapedlcul@élymlﬂsb D txnen2f and degenaratien apd nregregsion of
ré&'ag"%%] g%l“%% ar?%fgﬂnaff&e ggﬁgf %g%dsa |\§/trﬁ)f |kﬂ éig”rleﬁ g%:lln the

s@fnsftmtyfbf fnitochendriartstheplateng calziym averload.
non-i mmunosuppr essi ve CsA derivative [ D MAl a]

3 [EtVaI] 4-CsA of formula I1l, for the manufacture of

‘i} l:t r’ﬁ’é Bech hﬁﬁfanpdéiHQEBP bﬂﬁaﬁhh\aﬂ RULRI 'a@?e .g., a mouse that
rruscu egen ration in a subject suffering from

dhoMB, a amisculaln qyatropf)hyu phenotype wwing tﬁbtjl%dﬁlﬂt@ib@ﬁ? geag®r
m)r e i cul.ar romL
Siateios 3 asne (3PRESER. Y B Phenotups offe.opseseic.

W|th the present invention were also described in

I nternational Patent Application WO 2005/ 021028 by
Nov arfhesefa, tha psesesy inventionpelates tq the ysa fa | 4- csA

a5 eRyuy CHaSteRlaPlot i b FLRGHS Bl &7
ﬁ’\ﬁf&bﬁtﬂpaggilz%ﬁsrégsslbgmﬁﬂemvdmem fd)rirmlﬁiMSaermost p;eferably a
AR VRN BUPRESTS GHA S AvE JDMISR A SV G 4t formula i for
g?ﬁ%@g‘g@@g %?Fqﬁ?&lﬁingﬁﬂrtﬂbcf fe d‘r@sﬁérﬁﬂgr& reducmg muscular
deyenerdtion in-a debjatt Suffgarmg4frcan¢GM@ gns!omnarméaéufwm
sarcoglycanopathy, and more particularly from LGMD type 2F.
Non-immunosuppressive CsA derivatives suitable for use with the present
invention were also described in International Patent Application WO 2005/021028
by Novartis AG, on pages 3-6. [D-MeAla]>-[EtVal]*-CsA was disclosed by Wenger
et al. in International Patent Application WO 00/01715. [D-MeAIa]3-[EtVaI]4-CsA of

formula Il has been attributed the CAS Registry Number 254435-95-5.

The non-immunosuppressive CsA derivatives of use in the present

invention are cyclic undecapeptides described by the following formulae:
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Wis MeBnt, dihydro-MeBnt, 8'-hydroxy-MeBnt or

O actetyl-MeBnt, X is aAbu, Val, Thr, Nva or O nethyl
wWa@ boogogssme (MeOThr), R is Pro, Sar, (D)-MeSer,PCT/IB2009/000204
(D) -MeAla, or (D)-MeSer(Cacetwyl), Y is MlLeu,
t hi oMeLeu, g-hydroxy-MeLeu, Melle, MeVal MeThr, MAI a,

al he/l or MeaThr; N-ethylVal (EtVal), Nethyllle,

| Thr, N-ethyl Phe, N-ethyl Tyr or Nethyl Thr(

-Ogg ety X, —wheRe-r—YYeanrndt—beQ NbfaulaMeﬂTR—'r—stSaﬂ,'g Z MeVal
is Val, Leu, MeVal or MeLeu, Qis Leu,
y-1hydr02y veLdu, Medl a of’ Pro® Tis/ MeLeB or 10 M

- X--"R - Y- -Q-Ala- -T1- - T2- - T3.- - Meval 1 2
whefein 6 7 8 9 10 11 wherein Wis MeBm, dihydro-MBnt,

i D e ik 20y Lot o M EB. Y

)(l@d%ﬁ'\ﬂal 'Pﬁr N% dRShéthRprarednine ‘('fVIb@'ITb‘ﬁfyeu
rOXéTI\/ELeu Melle, MeVal, MeThr,

R\/BA?r@, Smé,a(ID d\/leselvé eAlay et @I'MQSG((Q%W)

Ll t hy) |
BHGPH el B, e, ATt S o
Méaﬁﬁf N-ethiyiv/ La‘VQEtVdL)e k/uéeAiibﬂyml #leeeithyﬂu’euN-éﬂWYIPhwe NeethyITyr or N-
eu or .
oSl Fir GaceaieRersry, saliptibe MELey whal ko gar. 5> Vo ®

Z &\l LeJJMWaﬁgr'\%ngg S MeVal 123456789010

Qis Meﬁ;S y-hydroxy-MelLeu, MeAla or Pro,
T4 is (D)Ala or Lys,

T, is MeLeu or y-hydroxy-MeLeu, and

T3 is Meleu or MeAla.

Formula Il

—W X R Y Z Q Ala T4 T,— T3 — MeVal
1 2 3 4 5 6 7 8 9 10 11

wherein

W is MeBmt, dihydro-MeBmt, 8'-hydroxy-MeBmt;

X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr);

R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);

Y is MeLeu, thioMeLeu, y-hydroxy-MeLeu, Melle, MeVal, MeThr, MeAla, Mealle or
MeaThr; N-ethylVal (EtVal), N-ethyllle, N-ethylThr, N-ethylPhe, N-ethylTyr or N-
ethylThr(Oacetyl), wherein Y cannot be MeLeu when R is Sar;

Z is Val, Leu, MeVal or MelLeu;

Q is MeLeu, y-hydroxy-MeLeu, or MeAla ;

T1is (D)Ala;

T2 is MeLeu ; and

T3 is MelLeu.
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Xis aAbu; Ris (D-MAla; Yis NethylVal (EtVval); Z
is Val; Qis MLeu; Tl is (DAa, Tis MeLeu ; and T3

WO 200pie9ss07 and where MeBnt is PCT/IB2009/000204

N- met hyl - (4R) - 4- but - 2E- en- 1- ylg 4- net hyl - (L) t hr eoni ne,
aAbu is L-a-am nobutyric acid, DMAla is
N-nmethyl-D-alinine, EtVal is Nethyl-L-valine, Val is
L-valine, MeLeu is N-nmethyl-L-leucine, Ala is
Rorluiine, (D)Ala is D-al anine, and MeVal is
N- et hyl - L-val i ne. The cgnventj onal  nunberi ng._of amn
adNVd—post rron® generYaTl yZusedq AT efasr enié ofTZ_ﬁ_ IeleVaI
Q/FI ospoyin Aq s shgwn bel ow ghe foynul ag Congosi{ge 11
nanmes are used for derivatives of CsA the conposite
ManmesS conprising a 11rst _portion 1 ndicating the
identity of residues that are different fromthose in
WheTBHSporin A and providing their position, and a
\Rﬁﬁ‘i\ﬁ@hrﬂﬂ”i on | abelled "CsA" indicating that all
er residues are identical to those in Cyclosporin
Ais @hbuexanpl e, [Melle] 4-CsA is a cyclosporin that is
Ldepti gal., t.o cycl osporin A except that MeLeu in
%&m%@ﬁﬂﬁ'i s replaced by Melle |
Y i Nesthyival (Badtici ne) . In a further enbodinent, the
i nvention relates to a non-i nmunosuppressi ve
£icYakporin A derivative of fornula |, nore preferably
§-§%Lierﬁ1mnosuppressi ve CsA derivative of fornula Il
13" oSt "preferably non-inmunosuppressive CsA
Teii(DyAlaye [ D-MeAl a] 3-[EtVal] 4-CsA of formula 111,
fo_rd\zse in treatment of LGVD, and, in particular, from
TasMets4afBdat hy, and nore particularly from LGWD
fygeMgfeI’n anot her enbodi ment, the invention rel ates
to a met']!]od for preventi n% or reducing SC I?r ine. aAb
ardjeheraMeBmt is NrmetbyledR %PF@E@'?WWT%,'(QHH?OPWG' u
rticular,.frag > ; i
Barrdtingbuy AR BB ICRGRR D A gre el s
RCSthLISaNine)0/410s LhalinepMeteu isNehetyl-Leucineufda isfL-alanine,
B aan S EAR e HoneBlL4iRE. TRE BhlehtorPhEmbering

of amino acid positions generally used in reference of Cyclosporin A is shown

below the formula. Composite names are used for derivatives of CsA, the
composite names comprising a first portion indicating the identity of residues that
are different from those in cyclosporin A and providing their position, and a second
portion labelled “CsA” indicating that all other residues are identical to those in
Cyclosporin A. For example, [Melle]*-CsA is a cyclosporin that is identical to
cyclosporin A except that MeLeu in position 4 is replaced by Melle (N-methyl-L-

isoleucine).

In a further embodiment, the invention relates to a non-immunosuppressive
cyclosporin A derivative of formula |, more preferably a non-immunosuppressive
CsA derivative of formula Il and most preferably non-immunosuppressive CsA
derivative [D-MeAla]>-[EtVal]*-CsA of formula I, for use in treatment of LGMD,
and, in particular, from sarcoglycanopathy, and more patrticularly from LGMD type
2F.
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CsA derivative of formula Il and nost preferably
noni mmuunosuppressi ve CsA derivative [ D MAl a]

W@2(oB03ksl] 4- CsA of fornula I11. An effective BEDIB0900204
a non-i nmunosuppressi ve cyclayporin A derivative is
understood to be an anount that when adm ni stered
repeatedly in the course of a therapeutic reginen to a
subj ect suffering fromLGWD, and, in particular, from
faf cnggucm l@?fﬂt}dimentj thgﬁ;) inveption ir?@latesrtb}a fretinod_favlpreventing or

pe results in an objective clinical re e _suych
re@uGing mﬂﬁcylﬁér?@@@ne@tm'haz%um%ﬂ SERG o MR 2Rg
> I
PRFRRlgH: R o fiEafo Ry Sand Wdke PEMICIET G LSO tpe
2kccompriging adoniniateringdte thesubject ab effectivergmogint pbayon-

oG o Bl ke AR
i%ﬁf/ﬂéfé@hﬁﬁré‘serv@e@m adripativéosEiAM Oyl BAd imeshprbierabl} non-

_ g to about 50 np/kg, preferably f b 1ng/ kg
imounesuppESSivg GeA dwv%m&?m-malg%ﬁﬁlmﬁﬁf 5} %&fggﬂq '- An

et RS Ao SR AFIGA Bl bR ey
Lfnﬂgfﬁtb@/& be{agrh, arinomlﬁahfbt wheamdniinistered repeatedlyrio the spurse of a
and nore particu I Si

taarRoeyiG ESGHEEND DFuSeTtueRnl T bND AU iBparedtar, from
s%ﬁc%dg}ﬁﬁ:ia‘aﬂé@gﬂfg LAETHbR partiE@aAy Pofi EGNIDX’){;% 2F results in an

Inosuppr essi ve CsA derivative of Tormula Il and )
abjesttive rctihieahiEsponse suohmas asupprevenest, cabilirationgrisiew-down in

D- MeAl a]. 3-[EtVal] 4- A of  f. ,
t{ﬁ‘h gfqg;eg%]pp g&ﬁp@,ggk(@g&\&%feg%‘ggﬁlﬂsyeg nchrLI'I% p% %frf%it'f’? ’amount for
O%IHY X friddl WBEKIFHIndinitratien will BE betivéereabotiy pingiky Ybody weight) to
wat er. Excipiénts that are typically added 60
q@@ffnoem/kgﬁprmmrablycfr@niab&u déngrkaite @bgHt 20 ke By
.bu r.or ’ '
iy Srobls, e RGBS Sbirk B osdde by be from about 1 malkg
to@bout50 ney/kgj ereferablycfrorasabaat dmg/kg tot aboute2S mg/kg.
glucocorticord , a corticosteroid such as, e.g.,
predni sone. The present invention will be expl ai ned

furt Imérf?%f?‘fhé"iiﬁ\}énﬁiﬁﬁ rélafbO 4 PRafmPad<UicADcEhBYSITER for
- Fig. a) represents baseline swelling, neasured as
prbeentgnorreducigimuscular degensraionin a subjest sufgringlrom LGMD,

nuscl e of ek-ol d wildt m '

SN Sl 5t o alaHpny Y ) ik LowD e
JH M SHsig 8 leffefive Bmoline 8f & GeRsSmmatbsuppredsive CsA derivative of
anterior were conbined. As indicated by the |ower

formula |, more preferably a non-immunosuppressivé CsA derivative of formula i
and most preferably non-immunosuppressive CsA derivative [D-MeAla]*-[EtVal]*-
CsA of formula Hll, a pharmaceutically acceptable carrier and, optionally, an
excipient and a diluent. The diluent typically is water. Excipients that are typically
added to parenteral formulations include an isotonic agent, a buffer or other pH-
controlling agent, and a preservative. The compositions may comprise other active
ingredients such as an antibiotic, a glucocorticoid , a corticosteroid such as, e.g.,

prednisone.
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absor bance neasurenent, mtochondria fromscgd-/- mce

muscl e were nore swollen at baseline than m tochondria
WO eaondls7Ti ce. - Fig 1(b) represents changes iPCT/IB2009/000204

m tochondrial swelling after .80 m nutes of treatnent

wi th cal cium (Ca2+) or PEG 3350 (PEG neasured as

o RS o EABTIANGS AR RRAS ISR it LA e
félmin%‘di‘angbar) and scgd-/- nice (black bar).

M tochondria fromthe plantar nuscle group,
guadriceps, and tibialis anterior were conbi ned

R . @1 (Af RIpresehits b"a@ghﬁé é\ﬁ@ |ﬁ/é r'?i@%%f’edoéé QB&(S’{_B;&nce at 540

after e ‘admnistration of 3-[ Et Val ]
rinm, dagmbdhonmlaérowbkeletalmu@h o( meetkeoldlvﬂlcaym% e (Wt) (white

rdnd S696°7 e Pl 5 E B0l 3 RRERA TSt prove.

@rle@é’é tanLtTAIR AfteFbMiveeb EPBINAA! AsThaieataddny thb loiveh
elther vehicle (white bar) or D-[MeAl a]3-[EtVal] 4-CsA

qbspdzancsane;aswemam roigehondrig; framiscag/e Mgk FHISSIS Were more

S5 E 2 opEEdhs B2 MlioQESRE o IpiicE | 09 DuP) o
gf OlrJTEE:? i) Vepteslents Eliandges] id-niitothpndriahswelling iafter 48 seinutes of

RBDET L0 A AC323L Bt PEGEP4S0 WBD Faepbie 28 aitrences of
d&%ﬁk‘@&ic@%@% g Va‘l%e%:v@éﬁ tl‘ﬁih@gt(ed""ér‘icﬁfreéf4:1:@]‘ rﬁltééﬁcﬁfdr@\‘r@ﬁ 6 week-

4-CsA in Scgd-/- mce observed in
o1da wlldtwatraice\(wml éwhitebal)i mg@bé imice (blagk agke Mitaghendria from

8& dr,rsrgflg %\gr{;ﬁ{{‘ lﬁV\ff%&&eéF gj(ng% %ﬁ%ﬁ@g X?ecrgq:o/mbmed
Cor ! e-ﬁ?@r eggﬁﬁé%rgbﬁ‘teéaﬁtdr?d)ﬁnasde Patiolsgyafter ’eheFacgmmstratlon
dnVe8G aiﬁtuaﬁo%‘éeﬂﬁ NEaT guqi.‘gf“ﬁ,;ﬁeq.é’ weight (fiElaBbim lengtn
(T B3RP ey BP0y o aerhiB (CesfioRyp padeps
(Qljlgugaﬂ tisiafi® baterior (UK)\)anctj&Sart rrmseha fusm(v@hjstypeth) mlce treated

ri ceps

WD HAIE Wt BEBC D THoBI i ol e i B4 B frpm
di?— b%ﬁr%téﬁ With ghér FefiSle ( é?ﬁyﬂ?é‘f Mécoﬂﬂdoﬂééﬁbar in group) or

ce treated with either vehicle (
|3¢Mem]? [ il ] *HCmA (dot@dcnm)or(mstrba[r of greyr- 5 Iga]i [gg\@u -CsA

s B
#u%gg%i&p?vgmﬁggggel on of fi ber area heterogeneity in

- Fig. 2(b) represents reduction of muscle pathology after administration of
D-[MeAIa]3-[EtVaI] -CsA in Scgd-/- mice observed in representative hematoxylin-
and eosin-stained sections of quadriceps from wild type (Wt) mice and scgd-/-
mice treated with D-[MeAIa]3-[EtVaI]4-CsA. Corresponding vehicle controls are
also shown.

- Fig. 2(c) represents reduction of muscle pathology after administration of
D-[MeAIa]3-[EtVaI]4-CsA in scgd-/- mice as assessed by quantitation of fibrotic
areas in trichrome-stained sections from diaphragm (Diaph.), tibialis anterior (TA),
gastrocnemius (Gastroc.), quadriceps (Quad). Assessed were sections from wild
type (Wt) mice treated with either vehicle (white bar) or D-[MeAIa]3-[EtVaI]4-CsA

(black bar) and from scgd-/- mice treated with either vehicle (gray bar or second to
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scgd-/- mce after the adm nistration of
D-[ MeAl a] 3-[ Et Val ] 4- CsA as assessed by quantitation of

WO bh@o9sstT i buti on of fiber areas in tibialis aPEBIB2009/000204

(muscle). The study included_wld type (W) nice
treated with either vehicle (white bar) or

e B e A P TR B 0 b Broun. -
[mua]hﬁtvam‘mm@dmdmbiwg\irawgd Etrviek] 4- CsA (dot t ed

bar or_|ast bar of group ‘<" means "inferiqgr to"
"> mEdGh3(@p Lqmesthtredycthmpfnf@ﬂ aren hetarqaeneltydy muscle from

r I
S5 R 0 R L o FQASRF 03 DA 4 ssossod
duabtitationesf the distdipetion ofifiben anesindilfialenarstegdr (rmustlele The study

s WO yoe Dlar nick e it fer vBhicia, e BAD T per
[%[l?gmag g&%ﬁ * OSASBIAEk-barpahd %egdl/nnﬁééetréét@dMWémer vehicle

mce treated with either, vehi cJ

(gmy) barror[se[chAlta]a}‘»t lbar ingloupronD-iMenir] HﬁtYal&n@sx (dotted bar or

S b < DL AR §phe6 gl Blomer

[Et\fﬁ]‘*—(ﬁ&@trbﬁﬂnéﬁtf ncm"ndllaédi fiber arda lysterggenefty sagd-vf-smlce

inferior to", " "superior to")

[t ValFi3. SthrenreaeniBpauGlion b el ¢4 bbespaeneiy i ruscle from
J&gg @@Sﬂ%?’werhcﬁﬁﬂ%’t/a‘h Rt D-[M eﬁla?’y[é(/ﬁﬂ“ C%Né%ﬁ%kie%sed by

on 0 area etero enel I'n rmuscle from
qiegtitationofdie aistabutidreofdfiber mreas mtgasirqn:hemms Included in the

b Wi b e B L B TSR
[VW aj%l]‘;‘ﬁsg\egﬁ%éewht?% i:z \Asﬁlgglgﬂ 'ngCé preatedWiith aitker vehicle

(QFENM cr] sdohd \failast-bas i gesiugma ler }gh[l\yle%taif -Rtyal “%-Csf (dgtted bar or

N A S L

[ENaIF%éAf’eﬁeahﬂénDﬁomﬁali\zah flbér ar‘ealheﬂesogenn‘ilgnn scgdd mice.

>" means "superior to" a t Val
t r eat-rfigt 3 FeRIEFORIG "Pij%ﬂo A’ &3 BEE{@Q? 'Fyn'" ‘iuscle from

| Yl
S i 8 1l A MNP R0 s oy
qg.wﬁﬁtmf ofdthentistribatiorced ﬁbe:rarela:p arnqlmdrlqefpsemusﬁlg Measurements
\@éﬁjms?ﬁtrggt :qillgp\éayg W ngml%ea {@Ct fEhicle (\%lte bar) or

ﬁﬁr"e% Fa)e- EWéPFQi‘sA@GBIéM@béI‘?%ntSdg@E’ ﬁﬂb@tr@ﬁ’téﬂ?\tvltwéithér vehicle

otea e'calpain, a signalling protein gritic
(gmwbaedr secasiddodast bani greup) &g driViaplag HlEHVal r'Clsr‘l‘j (dpited bar or

B8 o (PRl PUEL S ThedheShorr o, -Menar

[EBVRLOSA tigHtineht hefmalized fiber area heterogeneity in scgd-~ mice.

If enhanced calcium concentration serves as an initiator of LGMD through
myofiber necrosis, a number of downstream calcium-dependent effectors can be
potentially implicated as causative factors. For example, increased calcium can
lead to myotube necrosis through activation of the calcium-activated protease
calpain, a signalling protein critically involved in skeletal muscle regeneration after

injury and the differentiation of skeletal muscle cells.
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cal ci unf cal nodul i n-activated serine/threonine protein
phosphat ase cal cineurin (cal cineurin) activity by

w@emenyssitel eti on decreased skel etal nuscl e anBCHBRDYE00204

degeneration and inflanmati onqgL.e., inproved skel etal
nmuscl e pat hol ogy. This was not the case in a nouse
nodel of Duchenne wherein the inhibition of

cal cineurin by CsA was del eterious for rmnuscle

pat h@apgond &t alpk00T) shbwedAe aambdlse nppaich of | GMD 4hat |nh|b|t|on of
107: 299-310) . Thi s di scregancy in the copsequences
cakaium/caimaddin-aglivatad serincArepoingprptein PpSPiAAsE taRineurin

(géflﬁfnéﬁ ? |\i?1§alf éﬁétlczd'ﬁeﬁl?f] gésuassd sﬁélbt?él lr'lﬁrlhscle and myofiber

concen n~ nuscl e S I's presunably due to
ddgeneratmpmt inflanohatiasr, éet, imprevedeskeletat nvissle; waxbol@gMgThls was

angiéiffec“ ) dl.i-sfpgr?lrgﬁglt%% rq%%h&vr}bea{?m mﬁﬁl’tgr‘qofcceélémeunn

Hfdt‘,é’A WIRAH8ictiBuL F8ntgclepatrdibgy eStupraretil.s Acta Neuropathol,

ochondri al cal ci um overl oad, whi ch seconda

mﬁgew%e’a‘rﬁ» Vhisligerenangieini the CORSEJUGRGRS, O 'PE%'tmoof
r.t her
Sl BERAY T Bl NSRERRA HeacBRz B lelated calcium

dbfneéﬁltr@tldhsl inaAlsdtle Qjedawpnelsumw duetmﬂmelesppehveedlﬁerent
| eading to greater

gametia delatiopRanv NG AN %ffﬁ %‘fﬁfﬁ E?P?ﬂaﬁﬂﬁ%u Eﬁwe mistle cel
eI afifaiRebat agfams gaamé»,@ s. Experiments were

rrie o experinentally test the existence of a
causal |ink betmeen the lack of the scgd gene, the

ﬁ;g?@soiih%rﬁ@%e erﬁ%lﬁrhé’rﬁé@%ﬂﬁ%@%a@@éﬁm%&@g&q Hﬁa hondrial
AGhSerRAd Mléﬁ%dﬁﬁ%é\ﬂfan@éh ¢eal¢tivermkygem\ species (ROS)

m t ochondri al dysfunction can initiate and

gﬂrmgammn@fw@wrmpmth MEFT M@q@@ﬂgah@@%ﬁa@ﬁw Tiapition).

ng@aggg &upggfﬁ%g%]@p{ragéﬁfﬁctﬂé %gﬁ %{Qf‘ﬁ &Fé@fg?ggig&f@qse_m reactive
Sygenapécids (ROSpleadingeto dreates defebts i theoteilt menﬂyane and

hormogeni zati on in sucrose- ont a buf f er
bl capprmmnte, b Promping Calenras ep i d REae SMlosis.
pl antar nuscl e group, quadriceps, and t| bialis

anterior were suspended after washes and
cent rE)fpfgmnemm wereararned;Duhtmemmnteﬂsetﬁsﬁm«aﬂs'feme of a

D

n I h |
A 5 oty icorr

dygsfunctioon and shrinkage an increase

To assess whether calcium-induced mitochondrial dysfunction can initiate
and drive the progressive degeneration of myofibers associated with LGMD, the
present inventors compared mitochondria isolated from dystrophic skeletal muscle
of scgd -/- mice and wild type mice. Mitochondria isolated by homogenization in a
sucrose-containing buffer (250 mM sucrose, 10 mM Tris (pH 7.4), 1 mM EDTA)
from the plantar muscle group, quadriceps, and tibialis anterior were suspended
after washes and centrifugation in an isotonic buffer (120 mM KCI, 10 mM Tris
(pH 7.4), 5mM KH,POy,) and tested in a swelling assay. This assay consisted of
incubation of isolated mitochondria with 200 pM CaCl, (swelling) or 5%(w/v)
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i n absorbance at 540 nm Results are presented as

means SEM (standard error of the means) (Fig. 1 (a)
w@aeaIB9s§77 1 (b)). A two-sanple Student t test REBHIBR2OEH00204

and val ues were only consi deceg _significant when

p<0.05. M tochondria isol ated from skel et al rruscl e of

P05 B iSSPl B TR PIRES o an orease

|g|@gsggbtmgﬁ daev\Egblnm g:{bsultsm@emeslehtyedaqmneads ctaﬂ;EM,(lstandard error
rever

e 81 55 o Il 6 e e

éﬂ&%agg@'e %oﬂfy ioggiaeréd sigrifean® whefligdeoosl  cal ci um |

I'ndic at 't wer e swol | en and pat hol ogi cal,
consistent wi th downstream pat hol ogi cal effects such

gﬁag 'itgrg‘g)o g? X o t@%?q%p s%&@e%ﬁﬁy%(ﬂe %@%éé? ?ggwe%e@‘guollen at

b?%%ﬁﬁé Bbffharéd ’fb fhose W wikdf typammite 0'ﬂ1eyaware)élsorrdfractory to

uction in nuscle weights wi th aging
additiona) peelingdy @(ngpa&ye%npéiﬁﬂ&aiqwm@ﬁ’ed Rk Shpwg reversal in

e p%é“%@l&@ "R AbPEIS Eid A6 TRE if AR of RiltddhentiRa of

and
Aahigkito rddi&@mnécalblmm indjcated thatrthewwere swollen and

rga%gélggllclalipzwgtnlgq%?gygqu mgg%”r‘ﬁ W@\ecg)oglﬁa g%gqc?% ﬁgaln %E ‘Y Pseudo-
I@?Je?t'rgﬁﬁf F@é‘fn %ﬁrﬁd&ﬁ% ahd cﬂ]??dﬁbém A6 iseks of age, which

ogr egeneration of associated with
Hﬁﬂﬂro;ﬂwels aslsou@ted with|tissaein nnmah@rmoﬁr peafoungh ERdustiop,jn muscle

RS bbR 5 o TSR bbb gbe
St huERBOH of hﬁloﬂaéi%t indicatifg eegermration due ¢o Dngbmg by

an appropriate drug. For exanple, |oss_of r%ost at
¥

dEQenaratgortamd arEIeToyS: degenamtiph/régeneration pycles, and a
SN B RELSe MlnbPSHCdSAaBbd BY @aldaASaEs On.

¢inéurin ac ty was reported to
produce anal ogous effects. Accordl ng to the

gg\,ﬁiﬂg 353&3&&%&%@88'&{} %gg P3% cmr%e(f]épeeq\a*érr\ij fMpT
g@gggg Eﬁ*%ﬁ(&@ﬁ%ﬁr@?f&h@&é@&\@%ﬁ Gﬂm%ﬂl@érscéssomated with

muscl in a nouse nodel of
LGMD csventthoagh the kdentimisogiionssiahabnormalignmay not be predictive of

e SRS S R IR Pl crgm o cvn
H@Whﬁﬂéaﬁn@ffﬁl@é?éﬂetﬁw lesAvrhabibehinteramten: by ansappropriate drug. For

m t ochondri al function but not calci
exampltes iosscaf nayastatin activity can amelloraten E&li\)llg |r§71 g}:gcy /-t%ce by

reducing fibrosis and inducing muscle regeneration. Inhibition of calcineurin
activity was reported to produce analogous effects. According to the above-
discussed new findings and those presented under Examples 1 and 2, modulation
of degeneration/regeneration cycles and reduction of degeneration of skeletal
muscle in a mouse model of LGMD can be achieved through normalization of
mitochondrial function. These findings of the inventors enable a new
pharmacological treatment of patients affected by LGMD, which treatment targets
mitochondrial function but not calcineurin activity and does not cause

immunosuppression.
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i mmunosuppr essi on. Accordi ngly, the present invention
relates to the use of a noni Mmunosuppressive CsA
waleeowessive, nost preferably D[ MeAl a] 3- [ Et Val pAF/12009/000204
for preventing or reducing nusgul ar degeneration in a
subject suffering fromLGVWD. A non-imunosuppressive

m ¢ ol RRUnaY SRt EaRs S Meheo o Bhap
imvRH o upprEsivesCeA dematweemos:ttp‘rémrabig D-{MBAIa]iJ[]EtVAI] -CsA, for
finding of tolerance to

al I
mv%mr resuging MUseu/y deoeRierRin Bs Sbierbsifatiha fram
3§e R&L'arﬁ n%hﬁpl%fsgﬁﬁﬁméﬁ%i%rc%ﬁﬁél‘és HeSvised for

r|va|veW| ective I n reducing the severit
rufrmializingisitachandriatfunction & lmtnpbemiﬂa prepared frem musc?é biopsies

o Gyttt Lo PIRRRY o1 e ((EiTBleroad i

s’ﬂ@ﬁ‘rﬁﬂt&dtﬁfn@ﬁamﬂl%Gyvéé’Qéﬁrﬁd@éI@I' trraweatmbht ﬁﬁmehmtlent with a
adm ni stered parental n the formo

[
rOn-BYNHBOSURMSESSIVE ﬁbﬁo%/e@@élﬁ@ vl bR effegtive in Eerﬁiélcff&w\ecﬁeve"ty of
] | e deposit formulations. Preferably, it wll
th%dés&%%_ Istered orally in the formof solutions or
suspensions for drinking, tablets or capsules.
Phar rmceut i cal orrpo i ti gas for. oral adm nistrati

conpriing IVﬁonm d Gpphre ggp\)g\r@%q%@'%??siﬂvep\cyclogporin A
@fvbﬁ% ggécé hﬁ@ﬁ‘r@] n@at[e‘ﬁi&@uﬂ‘é}‘r@?owmm Ghaybe adﬁnlmstered by

ceuti cal conpaosi t1ons ty I Ca ¥
alwflliﬂﬂveatlbhal mute imay beadmisistered rarentatlyoe gn m\the orm of

d
ieetabli spltets B shegeiutnm oL e Ry RIRREpR bebdet
fﬁﬂﬁﬁﬂaﬁbﬁs qbl%fé’f%f}[ itaan be%cﬂmmsltéreB&)TanwtmmeSform of solutions or
armaceuti cal Sciences, 17th ed. Mack Puhlishi

stusppaarpns Egrsdmklngmaplgg@gl) can,wl%q1 Pr@rg\agpgm%[mmp%smons for

45l UM Bl b Syt Higsghony A drvatve
[ﬂ -MeAM]3dEVaIpt-CaAcardideseribed in ExamMHse Bucprpharmageutlcal
adm ni stration. Pharnpceutical. os itions
AR AT VRN COTRIBRghe P BrIER PO PRSI GidosaLin A
&’érl\fﬁ'ﬁ(/@ o?éﬁbf&beiﬁoe%né?i; h\%‘i‘é‘bhﬁﬁﬁaé&ﬁl&bﬂy laBeéptaBleddarrier

I sotonrc agent er or other pH-controlling
agmmncansuaapmmmceuhcalmawswe ideserbed, &g jrRemington’s

dde ntenanc of .t 0

BhaarticanpOpREre, 1740 ors MadOEROR NG e S ESER, PA
AVP0PSWMERIS Rt refPéhoediest in)this field. Typically, these
compositions are concentrated and need to be combined with an appropriate

diluent, e.g., water, prior to administration. Pharmaceutical compositions for
parenteral administration typically also include one or more excipients. Optional
excipients include an isotonic agent, a buffer or other pH-controlling agent, and a
preservative. These excipients may be added for maintenance of the composition
and for the attainment of preferred ranges of pH (about 6.5-7.5) and osmolarity
(about 300 mosm/L).

Additional examples of cyclosporin formulations for oral administration can
be found in U.S. Pat. Nos. 5,525,590 and 5,639,724, and U.S. Pat. Appl.
2003/0104992. By the oral route, the indicated dosage of a non-
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Addi ti onal exanples of cyclosporin formulations for

oral adm nistration can be found in U S. Pat. Nos.
WG2@289690 and 5,639, 724, and U. S. Pat. Appl. PCT/IB2009/000204

2003/ 0104992. By the oral rouyg,. the indicated dosage

of a noni mmunosuppr essive cyclosporin A derivative for

A qéjlo PE%I&;}F cgcﬁégorﬁ o&”gggg%ﬁ\% Bpﬂaﬁ}’o G%ree %éigg?ﬂfﬂlmstratlon
rﬁé@ﬁéﬁmhlbbéum}/n@kg Pbedypweight) tﬁigitkﬂlt 169 rhipkg, preferably from

i ntravenous route, the indicated correﬁgc;)ndl rlll% dosage
i

aoyit Aaneikario About 20 Makagby e aeneUs e, the indicated
&?’@S@{)ﬂ@ hy Jdrs%meqn?ybe]frdm/abguf P lﬁ?%io ABo U5 g/leé‘ preferably

I've¥anmou a _noni NMuNos ssive cyc osporln
frord abbutl invgkg so abdat 25 awglkg. Ameffectivenaronunt dfa nahen

adm ni stered.re e t edl t.he cours of, a eutl
'm@@rmpp@s&%ecﬁfs ari b SpedivESH ufisftafy f B R Aofint that
rﬂé?r’?\knét@?é@l‘éﬁﬁa‘féﬂw iMmfheAtours® bpﬁftﬁ@ﬂébeutlc regimen to a LGMD
zation or slowdown in the progression of the

patlsehmultsum hanhJWtUQIChﬂ@@bmnﬁ%ﬁU% agacisyrgvement,

T
ré8porvdd dari be agsdssdd, @5 by I(ZBJatrItltatwéUsonmgtranStreagtbr (mlsg testing.

ment. Alternative] nor mal i za t
Q&) qu!ggtl%oggwgg%ﬁrqr}gtm%n gbje gﬁ Wy ﬁh the aid of

p? QS 4if¥du Efﬁ@l Webgﬁpméﬁ' AﬁSHé‘NélkaSWHaﬁzttlon of

e person s Fi nal
ratescsfrapoptesischy becgssessed in rrmsdletbtapsush dbydiechrmical and

t f
nhﬂr&aﬁqar% BenSaL PRIEOHS KRaML T e BE/580 sRTiédf the art. Finally
e o e PN pio macut | ol o nouregene

pattepnswhich may behwanﬁfx@htu on conprising a
non-i nmunosuppr essi ve cycl osporin A derivative, nost
preferably [D-MeAl a] 3-[Et Val ]4-CsA. Primary anong

t hes aeN@herduseratrs wVill beaaiderhmtd ed)méleheratlontlw a clinician when
non- i MIUNOSURDI essi ve cycl 9 ghderlvatjv

getamininetrial deses foritest %rfm@q?éltﬁgf F%rl'qposition of the
boc?nt?&f c?fwﬂﬁ%\ﬁg RAhOE JnB@u;?ﬁ‘f@@&n% c98|6§bbhﬁ”A @érnidlﬁe most

I Ng nec anlca entil at 1 on, clinical
priefrablyf[DtMeAth]3dEt\éall4-0eAs Bmmary wrm‘ngtthesg A therioxicity and

alﬁw%roi?ﬁ%ﬁﬁgﬁﬁuﬁﬁq“&sé@%r e FyqoSeali4 B8zl Aditional factors
REfBItRE site &'Th@fpafﬁeﬁf‘ Ellﬁéfﬁgéldf ttf@bat@é?ﬁp@@ gemabéortd’ltmn of the
I nvention. Typically, an adequate drug dose wi ||

patient (iscleding m@han@ab\éer}jt&ah%yhm%l@éa% opthe ﬁlgeasg the severity
gfetﬂgts'ygnprt]grtngf,(?hg réé&c‘%’ ofethér drugs in the patient, and the like. A

course of treatment will require repeated administration of a pharmaceutical
composition of the invention. Typically, an adequate drug dose will be
administered about once per day. Because of the genetic nature of the disease,
treatment may need to be continued for an extended period of time, possibly for

the life of the patient.

No effective pharmacological treatment of LGMD is presently known.
Patients are supported by vaccination against influenza and pneumococal
infection, and any infection is treated aggressively with antibiotics. Hence,
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treatment may need to be continued for an extended
period of tinme, possibly for the |ife of the patient.

WONR0080985CT | ve phar macol ogi cal treatnent of LGMBCT/EB2009/000204
presently known. Patients areqgupported by vacci nation
agai nst influenza and pneunococal infection, and any

Lnfection i r ' i1 i bl at i
RS ot e B ARLEL It ) A o ormore
dtieresdtiveingrediehtsin addition o amomsinemondsuppaessivescyclosporin A
ingredients in addition to a non-i NOSURPr essi ve
degivative,sv¢has, Tgeexample, ONeRIMALE antiRiotics, tHENOMN5ne or
i G i " i ent can
iR b saivercyclobRrl AR SRS RS S Yhet HELRS fedient
bedadministereeittogetier lasrpastofthetsapie pharnsagautical composition or can

%ﬁé#{édﬁ@éqﬁé’{éﬁ’yﬁ% hlﬁﬂg)g %ﬁq@g?ﬁat%ﬂfoé@r%é ﬁ‘rﬁéﬂ designed to
dbesih IRE Behefitiirailindtive iffredients Tie appropratevdose regimen, the

I ngredi ents. The appropri ate dose _regi men, the anmpunt
avnountelf each sloseadministered, ans apegific inftewalspetwegndoses of each

bet ween f tive. i

e 850! Witderling hih B <peRiteihoitation OFBEARE Miefts employed

t?él %oﬁ@iﬁdg_tdfme pétéél’_ﬁebqhﬁg treatedh and gtherdfacteds gimdss&dw grthe
actors discussed in.t evious, sectign. Su ..

b ek S addhutad B e herrgl be acministered

iR S&géﬁl t%‘?h@%’fﬂ?t\%i@ﬂ Hdy &re Kritwiftd 198 efibble ddsingle

are known to be effective as 'single therapeutic

thgrapestic AgenEDAha DA appravesdpsagesfossieh agtive\agents that have

Nt t h i ved, FDA . .
aBeve ELVS ppBipvebfok SRS Cupio RERIBEDs 8 prslily avggble
patents, patent applications and publications cited

herein shall be considered to have been inc gotatﬁd

by r dilopateots, patamiepplicaiinsany poticalione fited Rerain shall be
further el . ' . .
coisre o % BREf ilpro g dby Pt @ AT EntRHE,
a person skilled in the art, and are not intended to

TR TR O e

%ﬁ?@gg %f% Bg%\ﬁ@%d“ng%r:ﬂdgbés% Sfandsteationasr] S&rsBh @Killdadn the art, and

ued to encorrgas_s any and all
arerrictintended babe liedtimgthe setpet oftbe dnvantigntasplesaribed in the

SRR Al ot A gt o e
SIS Prévided S Ghotld 196 cohsteuddio shycimpaesyany and all variations

progressi on and pat hol ogy . . .
that become evident as a result of the teaching provided herein.

Examples:

Example 1: Stabilization of calcium-induced damage in_muscle membrane and

reduction of muscular dystrophy progression and pathology

To stabilize calcium-induced damage to muscle membrane and reduce
disease progression caused by numerous degeneration/regeneration cycles,
scgd-/- mice were treated with D-[MeAla]>-[EtVal}*-CsA.
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To stabilize cal ciuminduced damage to nuscl e nenbrane
and reduce di sease progression caused by nunerous
wa@le@enessat i on/ regenerati on cycles, scgd-/- m CECTHEB2609/000204
treated with D-[ MeAl a] 3-[ Et Vah$4- CsA. Scgd-/- nice were
treated by subcut aneous adm nistration of either D

[ MEA' A Ride Weré 1 d3l g&ﬁﬁngéusggdlm‘flgt%tﬁ&i/ oPélther D-

(formulatron oes not contain t active
[Me@:lai] HEMalbGveat addsé Efﬂéln]mglltgm&)qr vehigle tionmpulation which

q\%eeggévé?:éa? e@ng%tﬁgdllna%da edgiff {%g@., ﬂ%t\/%ge&?%) é%ilﬁﬁltng at

lﬂvQél?é bﬁa?@hﬁ&'éﬁﬁw@{‘é‘t {Pacbksupa§E Differstt dibdatied niizdles, i.e.,
nmuscl e o-tibia length (TL) ratios (MWL)

gastrecd@nmsmnednc% dibiadis ianteriay ang hegrt aw@clqs@ wepe (A@;ghed and

RS e RVl PBR oL BRI uPire Hetkifinea. Resuts

u@Fﬁﬁ @ @) @hd'FEge2 (E)erpetgserited a8Uneang\t I@Mﬂetdﬁ@akds error of the
post hoc test was_applied whenever nulti

ra%aﬂférA%Wmé ANQURGRS BP0 GomPAR: FEaBS Gmene,3 peqpre
lﬁ@égﬁé?ﬁfeﬂt ﬁ' ﬁ@\&ﬁﬁgﬁﬁ?ﬁls ¥t HEE te& "\A‘ﬁa.ﬁé’ﬁﬁléée\hﬁéhever

esponse to t he nunerous
rﬂ@lgpbedomnpmdomgwermndmmtadymleg Jn%taga-ﬂ (GraipbPad software from

SefengeEing e ol SRR AT ST Siariipant B a0 " o

Adm ni stration of D[I\/EAI aj 3 [Etval] 4-CsA in scgd-/-
mce resulted in a reduction in nuscl e pathal ogy
obserw eesponse todhe oumsiods degengratiapisegenesphyn cycles,

! esE{_) Hﬁ%s gtna@@%g%@eg ngll\@%rﬁé?ﬁlf:%%%galﬁﬁggclés aB1E seen in
sJﬂIé;Mé EQfEHNg e MADGMD. JAdini‘ntdtKétlbn oj@[MeAla?:[Ewal] -CsAin
troc) quadrlceps an fp@? allls nteri,o ducti
S(CM)/ Five? rasailiedin a TBgHGRITINTBHPSl Aades a0y pBPRpds a reduction
Fyetdb TyeltentBlrsfofeey i RRIAH Rcies of Febied SRR oo
(Fip @- (a)). Reductior of skeleta mLBcpmNyp]arthfEtWa‘\s ]abaut,‘i;,& fold in
e i e
’Pfo lik ﬁ@bhcmugéle f(HEﬁft) af EE[M@A‘-Fé'\;E LlEWdl}ﬂf@sA\@t’é%téwkcthEﬂ mice

I stological slides from
mmaredltwem-treatawamm/ m ce over
vehicle-treated wild type mce or scgd-/- mce.
Percentage fibrosis was assessed by neans of a

bi oclRedGHd Fathslogly i thelsegd- /-fmleé tmawe@wmr ol i ne

content ,(Parsgns et al., Am ? q

D{Medals EtVal]*-CsA was also observed |n h|s ologlcal slides of quadriceps
(Fig. 2 (b)). Improvement in myofiber organization and normalization of fiber area
distributions were noticed in histological slides from D-[MeAla]*-[EtVal}*-CsA-

treated scgd-/- mice over vehicle-treated wild type mice or scgd-/- mice.

Percentage fibrosis was assessed by means of a biochemical assay that
quantified hydroxyproline content (Parsons et al., Am. J. Pathol., 2006, 168:1975-
1985) in diaphragm (Diaph.), tibialis anterior (TA), gastrocnemius (Gastroc.) and
quadriceps (Quad) muscles from wild type and scgd-/- mice treated or not treated
with D-[MeAla]’-[EtVal[-CsA. Treatment of the Scgd-/- mice with D-[MeAla]*-
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1985) in diaphragm (Di aph.), tibialis anterior (TA),
gastrocnem us (Gastroc.) and quadriceps (Quad) nuscles
wo eonvssid t ype and scgd-/- mice treated or noPCT/IB2a6% 0204
with D[MAla] 3-[EtVal] 4-Csgg-Treatnent of the
Scgd-/- mce wwth D[ MeAl a] 3-[ Et Val ] 4- CsA reduced

[gl\%ﬁt‘?{@i H%dfag%l ﬂb@xs?é fithe TRtk APmusBiks 3R A0kt 5% %0 3,5%

(Higs2 (d)put i on of snal | and | arge fibers and reduction
of degeneration/regeneration cycles in skeletal
muscl es of scad-/- mce after treatment with
D-r MeAl al3-f Et Van4- CsA Treatnent with
D[I\/EAI a] 3- [ Et Val ] 4- CsA of scgd- /- mce partially
m of small apdilamgesfibers and reduction of

- — . = H o -'
tedatfhe aﬁmmj- MeAr va tCQA cycl es. Scgd-/- mice were
adm ni st ered subcutaneously with either
D-[ MeAl a] 3-[Et Val ] 4-CsA at a dose of 50 ng/ kg/ day or

h .
1o 0L Sl S PSPl 813 gt gl omate
fiblep afsh disﬂibdtlonerlm tibiatis @atarori(Rigp3(a)), egasdmsnemlus (F|g 3(b)) and
o e 206 PR St dgeneraion
Jg%%%”%ga'/r‘ﬂuéé RRFS adiISiehe SESIRNaRESUSH vithgsther at i on

nd di sease progression. The adm ni stration of

[D-I[Memaj --[EnViaﬂ‘éﬁg@paba; dpse ob50 megikalday-qr mebiplg for-Gowreks

ishiogcalRraimngl RS of FsrAPES HholRiel Fchts 0 gogs- mice

s?Hm}éd ﬁgﬁnfbaﬁigﬂcfeab@ésn pbpslatncn@bf shabaismeters fiber ( <200 pm?)
observed in scgd-/- mce treated by

retative rtmﬁh@mjg Ftypg ity m;ilpg@g an |@F§%pym§>e&9ﬁegeneratmg

ffpee,q”??érﬁq Iﬁgﬁg&é@ﬂg?ﬁ ég?%rf‘g{rcl;lgﬁéﬁdroﬁ‘é‘&s%%*ogressnon The
ddmiMisty=aiba-of Ehé/abﬂmnﬁamwmppr&ssnwl [MeMal{EtValF-OQsA to

gt %&‘gﬁ,{a@, e beene Ep %ﬁ‘qﬂthwgér%%r‘?%go}’rﬁglf.iérd%artiauy
AeRI&mHL AP BESMaI GndFXRERBRrS: Less small fibers were observed in

scgd-/- mice treated by non-immunosuppressive D-[MeAla]>-[EtVal]*-CsA
compared to the scgd-~- mice that only received vehicle.

Example 3: Oral formulations of [D-MeAla]>-[EtVall*-CsA.

Amounts are expressed as % wiw.

Example A:

[D-MeAla]*-[EtVal]*-CsA 10
Glycofurol 75 35.95
Miglycol 812 18
Cremophor RH40 35.95

Alpha-Tocopherol 0.1
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[D-MeAl a] 3-[EtVal ] 4-CsA 10 Tetraglycol 2 Captex 800 2
Ni kkol HCO 40 85.9 Butyl hydroxytol uene (BHT) 0.1
wax@opdss7C. [ D- MeAl a] 3-[ Et Val ] 4- CsA 10 d ycof up@il/182609/000204
39.95 Mglycol 812 14 Crenophtf -RH40 36
But yl hydr oxyani sol e (BHA) 0.05-0.1 Exanple D
E{C@%@léﬂ] 3-[EtVal]4-CsA 10 Tetragl ycol 10 Myritol 5
ermmophor RH40 74.9 Al pha- Tocopherol 0.1 Exanple E:
[DIMRKR[EIVRE-CaA] 4- CSA 10 Ethanol 9 Propyl ene gl ycol
_IB Crenophor RH40 4 1 d ycerol ,nmonol i nol eate 32 For
ieY@NCbal conponent's of fornBl ati ons A-D and for
(fg?dtgpggoof preparation see Brptish Patent Appl. No.
2,222, 770.Clains 1. Use of a non-immunosuppressive
Niliedl 63304t A deri vative havi®&9 he foll owi ng fornul a:

%Wﬁdr%x}(toﬁe%ﬁé]ﬁ T2- T3 - MeVah41 2 3456 7»8 9

Example C:

[D-MeAla]’-[EtVal]*-CsA 10
Glycofurol 75 39.95
Miglycol 812 14
Cremophor RH40 36
Butylhydroxyanisole (BHA) 0.05-0.1
Example D:

[D-MeAla]*-[EtVal]*-CsA 10
Tetraglycol 10
Myritol 5
Cremophor RH40 74.9
Alpha-Tocopherol 0.1
Example E:

[D-MeAlal*-[EtVal]*-CsA 10
Ethanol

Propylene glycol

Cremophor RH40 41
Glycerol monolinoleate 32

For individual components of formulations A-D and for methods of

preparation see British Patent Appl. No. 2,222,770.
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wherein Wis MBnt, dihydro-MeBnt, 8'-hydroxy-MBnm or
O actetyl-MeBnt; X is aAbu, Val, Thr, Nva or O nethyl

wa baoeovisme (MeOThr); Ris Pro, Sar, (D)-MeSer,PCT/1B2009/000204

(D) -MeAla, or (D)-MeSer(Cacetyd); Y is MelLeu,

t hi oMeLeu, g-hydroxy-Mel _eu, Melle, MVal, MThr,

MeAl a, Mealle or MeaThr; Ne(%'gm%/al (EtVval),

N-ethyllle, Nethyl Thr, Net , Net hyl Tyr or

N-eghyl Thr(Cacetyl), wherein Y cannot be MeLeu when R

is Sar; Zis Val, Leu, MeVal or Mleu; s MeLeuy, .

*g hy W9t aBpRUMMINQSHPRFESSIVS CYH'O?%O"(‘[f? ﬂPHV%'i'Vq_t)Jé‘,""%E“e
EM'HH f?rrﬂéﬂgr oxy-MeLeu; and T is MeLeu or MeAI a.

for na acture of a medicanent for the treatment

efvvu—nde=>ca'+d+—a+vbrscm aT—IZyS't-rQJﬁy— Ata —Th& 1 useTor— The MeVal
osup eSSI ve cygl osparin A deri yati vg of
QI m%era :‘?t dlghydro I\/an# S 10 "

||_y\,|| oxXYy MeBmt——X S cll—\UU Vat Th T Nva or O 1Tet nyl
threom ne (I\/la\OThr%1 Ris Pro, Sar
wimreieW is, MeBtDyi m&M@&@te{ByhydrowMemteub actetyl-MeBmt;

Mo ok ARV TRESHES ot Gupdhrlie MBTHY:

ﬁ e: hmlléTl;]’ﬁb g;:hre([blyM@Sler, (IED)dWIb&IdDbe(D)\Md&ar(@ac@vl)

oL e e ocicnbeet! R MABRE oSl N T, e

g- hyg{npéu hfé h?le\gﬁ;gvgls (eE-Eg/al)SN(éﬁ\ﬁllé; NI&thy T hivellesthylPhe, N-

non- |ethyllﬂ'qsopureibyﬁmcmaﬁtyi)s;ydierﬁle@:@nnoblpqe Melgu when R is Sar;
clal r%ls\\ynl(,e ,MVWa?oP/F/PTeU, 's afbu; Ris (D)-MAla;

Q is MeLeu, y-hydroxy-MeLeu, MeAla or Pro;
T, is (D)Ala or Lys;
T, is MeLeu or y-hydroxy-MelLeu; and
T, is MelLeu or MeAla.
for the manufacture of a medicament for the treatment of Limb-Girdle Muscular

Dystrophy.

2. The use of the non-immunosuppressive cyclosporin A derivative of claim 1
wherein
W is' MeBmt, dihydro-MeBmt, 8'-hydroxy-MeBmt;
X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr);
R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);
Y is MeLeu, thioMeLeu, y-hydroxy-MeLeu, Melle, MeVal, MeThr, MeAla,
Mealle or MeaThr; N-ethylVal (EtVal), N-ethyllle, N-ethyIThr, N-ethylPhe, N-
ethylTyr or N-ethylThr(Oacetyl), wherein Y cannot be MeLeu when R is Sar;
Zis Val, Leu, MeVal or MelLeu;
Q is MeLeu, y-hydroxy-MeLeu, or MeAla ;
T, is (D)Ala;
T, is MeLeu ; and T3 is MelLeu.
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Yis Nethylval (Etval); Zis Val; Qis MlLeu; Tl is
(D)Ala; T2 is MeLeu ; and T3 is MeLeu. 4. A

WO l09RsTosuppr essi ve cycl osporin A deri vat i VECTIEB2009000204

the following formula: - WX RY ZQAa Tl T2- T3 -
MeVal 1 2 34567 89 10 11 wherein Wis MBnt,

d| hyqt o- MeB - . - . :
s 2ADE LS e R Y EPRRNH cFIGHIA TR, f claim 1
R i swhegeinSar, (D)-MeSer, (D)-MeAla or

(D) -MeSer(Qacetyl); Y is MeLeu, thioMeLeu,

g- hydY éMelsteu, Melle, Meval MeThr, MeAla Mealle or

Mea Tk, dzkbq}hyl Val (EtVal), Nethyllle, N-ethylThr,

N- et P Net hyl Tyr or N-ethyl Thr(Gacetyl), wherein

Y caﬁhnst(l])MMIbeu when Ris Sar; Zis Val, Leu, MVal

hydroxy- MeLeu, MeAla or Pro;

:\/?-F%,ﬁﬁy@?lwﬁgal)'ﬁ is MeLeu or g-hydroxy-MelLeu;
and ¥3simiMeLeu or MeAla. for use in treatnment of
Li nb-G rdl e Muscul ar Dystrophy. 5. The
non- QTmMebep,preSS| ve cycl osporin A derivat i ve of
cl ai in Wis MeBnt, dihydro-MBnt,
d' - hydfd @%\E’Bm X is aAbu, Val, Thr, Nva or O et hyl
threqyiigmel MeQldnd ; Ris Pro, Sar, (D)-MeSer,
(D) - l\/bAIa or (D)-MeSer(Qacetyl);Y is MLeu,
t hi oNeleMel@Uhydr oxy- MeLeu, Melle, Meval, MeThr,
MeAla, Mealle or MeaThr; N-ethylVal (EtVal)
N-ethyllle, N-ethylThr, N-ethylPhe, Nethyl Tyr or
4AN- et Wyhdivrh@amesyppressive oyclosporinAnderivasivetiavingtherfoliowing
i's S?r %IS Val, Leu, MeVal or MelLeu;

— W X R Y Z Q Ala T4 T,— T3 — MeVal
1 2 3 4 5 6 7 8 9 10 M1

wherein W is MeBmt, dihydro-MeBmt, 8'-hydroxy-MeBmt or O-actetyl-MeBmt;
X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr);
R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);
Y is MeLeu, thioMeLeu, y-hydroxy-MeLeu, Melle, MeVal, MeThr, MeAla,
Mealle or MeaThr; N-ethylVal (EtVal), N-ethyllle, N-ethylThr, N-ethylPhe, N-
ethylTyr or N-ethylThr(Oacetyl), wherein Y cannot be MeLeu when R is Sar;
Z is Val, Leu, MeVal or MelLeu;
Q is MeLeu, y-hydroxy-MeLeu, MeAla or Pro;
T, is (D)Ala or Lys;
T, is MeLeu or y-hydroxy-MelLeu; and
T, is MelLeu or MeAla.
for use in treatment of Limb-Girdle Muscular Dystrophy.

5. The non-immunosuppressive cyclosporin A derivative of claim 4 wherein
W is MeBmt, dihydro-MeBmt, 8'-hydroxy-MeBmt,
X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr);
R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);
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Qis MeLeu, g-hydroxy-MelLeu, or MeAla ; T1 is (D)Ala;
T2 is MeLeu; and T3 is MeLeu. 6. The

WO i0yssTnosuppr essi ve cycl osporin A deri vat i vECD{B2009/000204

claim4 wherein Wis MBnt; Xops aAbu; R iS (D)-MAla;
Yis Nethylval (Etval); Zis Val; Qis MelLeu; Tl is

(D) Al@i a2 i ; ' : r

br events MELR. HiRdLeE Enldiold ML Mdlie, MEVAE AT Meala
subj eMéealiaibf greaﬂ' trf NasthylVabEVal)| N-éthgltle) NretBythrdgiethylPhe, N-
conpri sing adm ni ster to the patient an e ctiv .
LAY EoROr e RSk sher By ERDagRS Meleu when R is Sar;
deri [ [ lkowi ng formula: - WX RY Z

Al a %&T\g@’ P%MLM%E\/\a?ZISrQ@é_eg,Ar 56 7 89 10 11 wherei nQ

Wi s (isSMeLedi iishydooxyeBieleusor Mgddaxy- MeBnt  or

O act t.% B Bt; X is aAbu, Val, Thr, Nva or O nethyl

t hr eoi Ré Orhr); Ris Pro, Sar, (D)-MSer,

(D) - MeAk Mel®u; @A MeSer (Cacetyl); Y is Meleu,

t hi oMeLeu, g-hydroxy-MeLeu, Melle, MeVal, MThr,

MeAl als ivddeleu.or MeaThr:; N-ethyl Val (EtVval),

N-ethyllle, N-ethylThr, N ethyl Phe, Nethyl Tyr or

N-et hyl Thr (GCacetyl), wherein Y cannot be MeLeu when R

6.s Sdrhe dom-imiainosuppressiiéadyclospbbhdud€livativiekdfalaim 4 wherein

g- hydr oxy-MeLeu, MeAla or Pro; Tl is (D Ala or Lys; T2

i s velVeaMRBEhydr oxy- Mel _eu: and

Xis aAbu;

R is (D)-MeAla;

Y is N-ethylVal (EtVal);
Zis Val;

Qis MelLevu;

Ty is (D)Ala;

T, is MelLeu; and

T; is MeLeu.

7. A method for preventing or reducing muscular degeneration in a subject
suffering from Limb-Girdle Muscular Dystrophy comprising administering to
the patient an effective amount of a non-immunosuppressive cyclosporin A
derivative having the following formula:
—W X R Y Y4 Q Ala T4 T,— T3 — MeVal
1 2 3 4 5 6 7 8 9 10 M

wherein W is MeBmt, dihydro-MeBmt, 8'-hydroxy-MeBmt or O-actetyl-MeBmt;
X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr),
R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);
Y is MeLeu, thioMeLeu, y-hydroxy-MeLeu, Melle, MeVal, MeThr, MeAla,
Mealle or MeaThr; N-ethyiVal (EtVal), N-ethyllle, N-ethyIThr, N-ethylPhe, N-
ethyITyr or N-ethylThr(Oacetyl), wherein Y cannot be MeLeu when R is Sar;
Zis Val, Leu, MeVal or MeLeu;
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T3 is MeLeu or MeAla. 8. The nmethod of claim?7,
wherein Wis MeBnmt, dihydro-MBnmt, 8'-hydroxy-MBn; X

WO 300ah88377 Val Thr, Nva or O nethyl threoni ne (RIB20)9/000204

Ris Pro, Sar, (D)-MSer, (D)2oWeAla, or
(D) - MeSer(Qacetyl); Y is MelLeu, thioMeLeu,

g- hy ey, € .MeAl a, Mealle or
I\/baT;}t? ?g('}(\'[eey?hyy\')XF{PA(@@SF@('MEQE%%F[%, N- et hyl Thr,

I\\(I— et Miyli®P)AlNaIribysTyr or N-ethyl Thr (Qacetyl), wherein
cannot be MeLeu when Ris Sar; Zis Val, Leu, MVal
((Jr) Nglzéﬁ;“F%Q%Orwé'f]%glfoxg:'ﬂ?'o‘?‘&)@ﬂ%mu, or MeAla ; T1 s
D) Ala;: [ i and T3 is MeLeu. 9. The net hod of

cl ai nﬁf?%’é@e‘?ﬁ“\%ﬂ% MeBmt; X is aAbu; Ris
(D-MeAla; Y is Nethylval (Etval); Zis Val; Qis

geLeun TLhs d P 4hidi 7 ahbiheLeu: and T3 is Meleu.

W is MeBmt, dihydro-MeBmt, 8’-hydroxy-MeBmt,

X is aAbu, Val, Thr, Nva or O-methyl threonine (MeOThr);

R is Pro, Sar, (D)-MeSer, (D)-MeAla, or (D)-MeSer(Oacetyl);

Y is MelLeu, thioMeLeu, y-hydroxy-MelLeu, Melle, MeVal, MeThr, MeAla,

Mealle or MeaThr; N-ethylVal (EtVal), N-éthyllle, N-ethylThr, N-ethylPhe, N-
ethylTyr or N-ethylThr(Oacetyl), wherein Y cannot be MeLeu when R is Sar;

Z is Val, Leu, MeVal or Mel eu;

Q is MelLeu, y-hydroxy-MelLeu, or MeAla ;
T, is (D)Ala;

T, is MeLeu; and

T3 is MeLeu.

9. The method of claim 7, wherein

W is MeBmt;

X is aAbu;

R is (D)-MeAla;

Y is N-ethylVal (EtVal);
Zis Val;

Q is MelLeu;

T4 is (D)Ala;

T2 is MelLeu; and

T3 is MelLeu.



