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function, like that of the thyroid gland, is under the control of the
hypothalamus (HPT) and the pituitary (PIT). When corticosteroids (the
naturally-occurring glucocorticoid) levels drop below a setpoint, the
hypothalamus releases CRH (corticotropin releasing hormone) which
stimulates adrenocorticotropic hormone (ACTH) release from the pituitary.

ACTH is a tropic hormone which stimulates the synthesis and secretion of
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[0011] Agriculture and aquaculture can be more cost-effective when
the organisms can be raised at high population density. However, among
mammals, fowl and fish this frequently results in the over production of
adrenal stress hormones with deleterious consequences, including impaired
immune function and decreased growth. A method for decreasing the levels
of adrenal stress hormones in these or other conditions caused by prolonged
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ID NO: 2), where N and Ac represent the amino and carboxy terminal ends,
respectively, of the molecule. Preferred ACTH analog compounds include at
least amino acid residues 1-19 of hACTH or mACTH, more preferably amino
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[0016] The ACTH analog compounds preferably bind to ACTH
receptors such as the melanocortin 2 receptor (MC-2R) in adrenal membrane.
More preferably, the ACTH analog compounds do not activate, or weakly
activate, cells expressing MC-2R and inhibit or reduce the action of

unmodified endogenous ACTH.



t he sequence of SEQID NGO 2 with the follow ng am no

acid substitutions: the Pro residue at position 19 of
WOEEHQD4DKD, 2 is substituted with the ami no aciBCTDR2005/038789

the amino acid at position 15 of SEQID NO 2 is

sel ected fromthe group consistin of Lys, Ala and

[6PA7] and t hid autmammog@eﬁbyaneus @mahgs@mﬁ@uraﬁs can

50 Do rAGleCpRltt o SUbRBBhs EFLALER RS Hhct i he
uriraddifibé hamamoAGTHlamés @l:u@Seﬁﬁendé &ofestémple, hh&)rﬁﬁﬁrhon
anal og do not include an jacent am no ac

GOEBPIRYRS 28 éﬁs%@ie@!dt\@mnaﬁﬁ% BPBU‘E;G E8RdNdYdeg p@pt'dﬁﬁ SEQID
P?de iHl-at Péa%ft heRdf¥he ?&Bmﬁ%’éﬁéﬁﬁ%h&% 'ilhﬂfénb”d udes

am no sequence of amno acid
[pB38BFues 6, a7 tBembs@tutlfmnef aer F’Ircar@udxge a’e;pmsmtm d¢arof SEQ

@ltﬁ&'én ude he aci d sequence of SEQ ID NGO 12
' é@‘?ém?'@%ua& Pigf1 9. [0020] The first

f' ment @l sidg) M@%aﬁﬁ&a@@%%t&%\ﬁb%ré&&u% selected
pept de of SEQID NO1 wt ast one am no acid

femhsammotacmresaiuas B icidof 561 IRMNOR, auchthattheaimino acid

36 .of
PRENRETA, 37 87t BheACEBhanied domtﬁra%uq'?%e%éw agiacent
é?ﬁm%'-:e%dl Fééh@és %Ié&e@tfrdrﬁﬂﬁé %Lﬁa @6n§|§1ﬁ1 Waﬂa Arg, and
amno acid substitutions: [0 . subs |tU|ono

tha®nerar mexs; @mmm&cngdewduwsqlgstﬁﬂtesm pasitiqo; 16,y % ar 18 ef

TP, R0t s St dne urtliEe i PP ARV BE . o

Alasveyesulle bad B ahindkseid @nblfaglhawﬁ%_%h dikatsideenadni(sach
aci d resi dues 16, 17 and 18 of the ACIH anal og do not

asbleldOntiepalindha AGEE nalog peptide ean igluglecat ISesiciedla,
I&OH} LR6nEF Attfing bk R it 3 afiyl st@éscﬁ:? é’? ayaﬁﬂgut & e

am no aC| resi ues su positian

alﬁl,nolahd)anélagafonﬁﬁﬁlm@ahl@l@l sklesehaintsadh faSCNiB) m\dgaitdeast
consi stin

‘ fQ sy '¥F§Pd z%’r%ﬁb t‘ﬂ@ il “&%éﬂﬂ@g ﬁﬁl&’l F?ng't&?ﬂsaﬁqyw 17
o RE T R Tog AT Bl BRI Lo el s gsppryaly o

th@sbquen&iﬁj EEOND RG:Aatitht thatfolltvingGrkinenadicd gubsiitiioles: the
de th ' .of SEQ | ] t . :

s cdeiad rosoa kL ShSEQTE REREis suamByegep theiming.acid

TrEC{Héd&nFrfo%lﬁ&ta't EBsi%n GBS BEGIDENCEPY é@écté@-ﬂdn@ﬂ?é gkbup

rther conpriseS truncation of amno acid residues
cabsBtingfof:35Q, A Blmiﬁln aAcT thea Al Tdh apalogi pppiide fcaEQMDise

il Schish it pdd el BhEa B bilanddRéiRbiad rif Mo acid

rBSielukbd 4 6116 ABCHSEQaDATDRD, | SIHARET MeCaMH0 &uid Bdsidues 16, 17

corticosterone by adrenal nenbrane in an in vitro

st IBroUhetAC bk anraleg dormet d1alege ABY dyoagiagent amimo acid
residues selected from the group consisting of: Lys and Arg. Preferably, the

ACTH analog peptide includes the amino acid sequence of SEQ ID NO:4 at
amino acid residues 6, 7, 8 and 9. The ACTH analog peptide can also include
the amino acid sequence of SEQ ID NO:12 at amino acid residues 15-19.
[0020] The first embodiment also includes ACTH analogs having the
peptide of SEQ ID NO:1 with at least one amino acid substitution, such as
substitution of an amino acid residue at position 19, 26, 30 or 36 of SEQ ID



10% and preferably up to 100% conpared to the

peptide of SEQ ID NGO 2. For instance, in a second
werwoedsemt , ACTH anal ogs are nodified ACTH peptT/ugm05/038789

that function to reduce corticosteroid secretion by

adrenal nenbrane in the presence of the ACTH anal 08

NQripafhal ACT Hianalgigr peptidacan. alpoirrgyde thespeptide of SEQ ID

PSS lest o L RUBHIR] e el sTRRTL Y o
[0espy reduces AGBstifdunef te Prd easities ai fosition 4icfSEQ ID

at l'east a 10% In a third enbodi ment, ACTH anal ogs
NPd witkithe amingaridpbptardes that function to reduce

j costerpoid c ' | ] LAt
PEALCS" B LR e T RABEEF bl scecica
frRIrh aghine ackl residyessia icof® ohSE P I WOt dstdiathait e anen@acid
i sol ated ACTH analot%gﬁtide of SEQID NGO 2 wit

h :
PRAYES 3R T AAHOHB PRI A T Hiandlom doves MsvAq ABY hesr Adiacent
i %ﬂh%%d)? r odrin ad%)éel%gﬁ%dtr?(tg)rrn‘j)lF‘:S:\jeng.P iLe pesptﬁ depgyﬁgpﬁgfr?g%d

the omeas e dayirmacid residues Sebstitufedest paditiomal 6, 17 or 18 of
tiftive Bindi Assay. For exanple, in fouyrt

SHBIBNRIA S seedsiod o B arcu B e Scks. dupt Fib B, Ale

Vélfiﬂ?lﬁ,ql‘écéﬁc?ﬂllé gjrbérf%éroarﬁ%eé@& aN&lod RRGHEP ATyl Sl

as the MC-2R receptor, preferably w th increased MZ 2R

dhairgi ng affinity and reduced activation of the MC2R

d 1 fi . f b .
BBEET anal o R Tats e | HA o g Rhpliset MeflembuicAfions of
pEptidES0t BEWI3 NoansesiE@NB! NOezBu e thatWhe AC TtH @nalog peptide

peptide binding is measured by an in vitro Serumfree

inlude the apvipe arid sesuenesioh $EA FANOBrarpineragid pesjdues 15-

e , . .
L rACThG G160 BpBAES o6 1RUUHS P ckligy BFode cf fidtEHaptdes
ACEHRRIdG Rurtier SoRipridedBuAcali®® 27 hnlino acideresidues 25-39 of
enbodi nents, the ACTH anal og pepti de reduces the ACTH
SHA DO difebHl astalen PeRiidascoiR ERIRNGIZq arepatticularly

‘ [ﬁgfgﬁre%ne inan in vitro Serumfree Adrenal Inhibition
say. For exanple, in a fifth enbodi ment, ACTH anal og
[002#punds clarsome etsbotimeniso teadmihisinatiort ofoen BCTH analog
unnodi fied ACTH in explanted fissue.in vitro. Tp?el?@gTH
nepdid gedioRs thechGabtndeced Readuclian ok corisoRtsTRNE Ry sidena
td _ .
RERI PLat ORoLS T CoApsrbtoftansior by ol pest
10% parsd preieaihodp e n00%e xompdeed hakife pétieAaSTEEENIA NEL2.

i ded. Extend hal f-1] CT I
FardnRpRsednatsepanegeodert AbTHRoat B fibsfiip RETH
0185 it LARISH 105 RIUER eBFIdoRRTBRI Shdiefish BY baiferid) nYémgrane

that Is greater than a second activity nmeasured by th
i ¢hey prefseace o iee AGEH RoalogfcatapareddstuamadifiedAbdtbd

[bBESj novitr ™ %SHeVier%C)di\r’hheenrtée, thg%cjrﬂin}/sftra%on of the ACTH analog
peptide in an in vivo Serum Corticosteroid Inhibition Assay reduces ACTH-

induced corticosteroid secretion by at least a 10%. In a third embodiment,
ACTH analogs are modified ACTH peptides that function to reduce
corticosteroid secretion by adrenal membrane in the presence of endogenous
ACTH.

[0026] In some embodiments, compositions are provided that include
an isolated ACTH analog peptide of SEQ ID NO:2 with at least one amino

8



activity is neasured by the neasured by the Serum

Adrenal Corticosteroid Inhibition Assay of Exanple 2
w@nwesmes N vitro activity is neasured by in vPECT/US2005/038789

Serum Free Adrenal Corticosteroid Inhibition Assay of

Exanple 4. [0029] In a seventh enbodi nent, nethods for

asist substingionCThesginltog 4G Hd analiag perifde bings iy apridigplaces a

exXCes iA. ' Wy | .

RGO BLAECAR N2 T 2B B BIRE SRR LR can be

ndsHBUR§ b aedntvitr& Spairhéfreet AdrepapPSsmipetitivey Birmiing iAssae For

i nduction. [0030] In an eighth enbodi nent, the present,

e¥agwie dupdogehtambrdimenp ’r%hlcéélﬁmﬁa@rec@ﬁ’eﬁ@idt/?\éﬁ&' peptides
i ’ dui B0 SEEAL harR.

RTPRFHS ST, 08 RAACP e oI o1 1 M2 ecopior

préfeaibne nithdnciepspt MG-21% bindireg affinity thdasddéddactivaiioadf the

e BT Al B
aht E%%idé% bbb %ﬂd%é‘ﬂh&é %ﬁ?e%@g%? @?ﬁ%@ :2 from

ove ression In humans or a ods for
aprerdhll energb OB wihead thys papiide bsnirigisadeadireddyean ircdlro

SO R A Al RS NG Asssbe MSRER RIRTaDlo fhe ACTH
aﬁ%fﬁ&ﬁ?ﬂg"’oiﬁhé‘%@ﬂg MeGAH ﬂ?@h&%eﬁﬂ{raﬁ@mﬂ%%aﬁsaeé%ld

g excess ACTH while mai ntai ning adrenal tone
greatpr affinig dharj despgptinecoiBEQ BhNsY conpounds can be

RFA" such e arPoBRBS R, b AbTE B REPRp dhcges the
ASTHIARERBFOIUCEIHCHF G5itidbstéMne 5 aBRMal fdipitarle iheh in
regul ating corticosteroid secretion or corticosteroid

vitey Serinafiecahdienat hikitken Asaay.AEPHERAAPKYy it 8rffbunds

oo RO RE AR S9ubbERs SR A LR Rl b
udhiciified ACTIH Dhetpiarebd tisbudG kitiod Tred ASTHs anbliogs include
mai ntaining a tonic _state of adrenal functjon, The

pegiivpsitiat seduemBeACT Brisdused pEedustion of CoRIeasIaTENe by
2 &ith fiembiahd 5l 3 A ST LhLRSe ARG AhibHRM AL,
yndr one, 1 npal red i nmune response as a result o

[0028] secr etlhaensigth embbdieesiteexiedded halfiife AGTHBNalogs are
premature | abor (for e le, by the |, . . .
Aoy eha e e Al ey P alogea Be identfiedasshaving a first
a%ﬂ\rﬁg) |In'e%§§reéi By HEcSHIRPHatiod ¥f 'seHim 26ttt 3tbRAgeBERd in
prepared and adm nistered to a patient to assess in
viiiofthatisrdreaterdhamdisecbond . adtivitya metasarechby dug semum-ireds

for treati veterina ubj egcts. are provjde such. as
cRBPRBER L ebroety tetaad T BE G ierp I kiivo
a'&ﬁﬁh} 8 rRbaderblq therabasiddaipe BdrrPAdfRE CTicseuBid
at hi gh popul ati'on densities.” BRI EF DESCRI PTI ON OF THE
I Iirtolib NES sp @8 Fxample Reand tenipaviyo agtiityagimeasured by in vitro
Serum-Free Adrenal Corticosteroid Inhibition Assay of Example 4. '
[0029] In a seventh embodiment, methods for screening ACTH
analogs that are useful in blocking excess ACTH while maintaining adrenal
tone are also provided. Various ACTH analogs can be prepared and
administered to a patient to assess in vivo cortisone induction.
[0030] In an eighth embodiment, the present disclosure pertains to
pharmaceutical compositions comprising ACTH analogs, and the

administration thereof to a subject in a manner commensurate with treatment

9



[0033] Fig. 1 is a graph show ng the Ievels of
corticosterone neasured in vivo after injection of
WO 20060536ACTH anal og conpounds, as conpared t oP€TES2005/038789
| evel of corticosterone nmeasured after adm ni stering
unnodi fied ACTH. [0034] Fi gr 2 is a graph conparin
forrgympioms/assasiated vdthein AE Thirielatadl eandiléng. nTberA&TFgﬁnang

R P e AT R AT o for

el ACTRABIe S toRditions, Buchhes AGTFBDb\ferEEd(p?éB'éTbn gnumans
t he ACTH anal og al one. [ 0035 3is a

ot eniraaisn Metheds écmrpguamgaL\G]d;hl@ieil@gs/@n% aﬁa@rﬁgte&ssay

pﬂwgﬁﬁp%é %Bglrll hE QFS)@%T‘@'__thQ 'A@ﬂ-l Ehg%gé\%ﬁé A pARided.

FopeRanmphg ih el at$|pébt rrﬁemblslfomreemn? d cldss ofl AOTH analogs
expl ant ed adrena ane by unnpdified ACTH, an ACTH

f@rr@qra@ommd%wmphathlwlw excesmb&i whilemaintaiing adeenal

@g 9 alone. [0037] Fig. 5is a graph conparing
he I'n VIVO "and in vitro activity of various ACTH

a@:?rll st cgrfﬁmmgtﬂ' H analogmnm?omstogr?m asefudjn treating
referenced to d ACTH

disoaps TSIBHAD e lsVBIorN S FHae D GOgPNOHIoBe < csppasits &b
ratsdul oPAbT‘i—Pr‘éBBBfgﬁ%éé‘u% 8§ Moo mdrﬁﬁdﬁnd@ g8kful for ,

her ei ave the sa aning as co understood b
regldabmg oocﬂcnatwond lsielcretian Oheomcostemld\ke\@lls arg 8lso provided.

TR RO PRy FEA bl A HRRR elaton
& /e Lﬁ&ldﬁéﬁ‘&@?Hﬂ@%Iﬁﬂfcﬁféxﬁhﬁ)lé‘[c?dé@’éﬁéé gl chebe\sf high

although nmet hods and materials simlar or equival ent
levels hbAE Tdbcpatients whileimaiotainipg aiesis state ﬁfeaq!ﬁeaakfua@tlon

TR ARTH A58 bErBiB3E Hrm BEEl/of Bl P ik e

relREd enRsltites, &ubh &eezzumﬁg’@cswtoﬁdmbylmpémﬁdammuhe response
their entirety. The materials, nethods, and exa

npl e
agiastaseded yperesration of ¢ericesieraid iaiiplon efiprRpature labor (for

ekgb%ng,ﬁtﬂ/ nl{‘p%l rﬁﬁ)o&*dﬂn o’%l[a?féa%eﬁ%? a%@lf,‘garrﬁfg{]egéiréd doRBitions.

If onermzpictt, edridas H@Tfﬂraaabg‘slwempparéd dmat animmnslemmtoewl
pg{{l the anterior_ pitujitary, gland that stinul ates
pahig ascs&ssé&vwe %@%Ir@p%@bom aRahar ﬁ%peﬁin@@t ods for

tt‘@é‘tlﬁg I ug@%ﬁg&%ﬂ%ﬁo@%e@' HG OFS hEtRYEE fdGecreasing

process o catabol'i ze protei ns,
strebs lhorraohes ¢o banefit the inealthrad agribulhiral amd Iaqcraamltmai species

R L B LPOR ARG HERTESul at o5 ot abol | sm of
carbohydrate, fat, and protein nmetabolism

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] In the accompanying drawings:

[0033] Fig. 1 is a graph showing the levels of corticosterone
measured in vivo after injection of various ACTH analog compounds, as
compared to the level of corticosterone measured after administering
unmodified ACTH.

[0034] Fig. 2 is a graph comparing the in vivo corticosterone induced

by administration of unmodified ACTH, an ACTH analog in combination with
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[0040] The term "corticosteroid" as used herein
i ncl udes the human corticosteroid Cortisol and the
WO oabens2460rt i costeroid corticosterone. [ 0041] TPET/US2005/038789
"about"” used with reference to a quantity includes
variations in the recited quantity that are equival ent
unhmodifeedyd@iti the AETIH adalogdeliowed ér’i separatamsimnistraien of

i s i nsyhst pal | i ff nt. from ecited quantity
”\%‘r’”'&ﬂgﬁ'ﬁfﬂ% ’%ﬁ‘?gb‘%é@ﬁ?ﬂﬂ@&%ﬁé-[ 0042] The

[ougsncl at UTFEF?.":f’(s)(a YraplReotpafing e rebulishst recdmpstitivee

name of a polypeptide and x and y are integers, refers
b'lndirzmaaﬁﬁw%r adianas A§uldn cecerdas fof LRagifiach@CTH and an ACTH

consecutive amno acids at position (x) to position
arwl)ogocfong[ﬁ%u | ypeptide called "P'. For exanple,

[00B8FTH( 1- 245ig. 4 & @ ggato compaping e Pt vitle coirticdbterone induced
consSecutive am no aci ds consi Stfii‘ﬂ?:? of the resjdue

in explagtedadrena)membrane Ry warediind ABd @n fkd 9& in

QiR i g BB ACTHR ang TREAG TH BTEICT Agngur ! ne

[00BTt i cal [RigLs ttea geaplecormparing4sin Five amanievittaactivity of
"axXb" where a .and b are sj ni%I e-|letter abbrevi atfi ons

vapusACIS agenist carapsunds i RGHEIRE coptigasierong, tgferenced to
I [ e ) agh@b, Yy 2" in the "X' position
tﬁgﬁdgg’ﬁn@m@fgﬁﬁgﬁ Q%{it Td)d%/o?/bi th the am no gci d

b." For exanple, "{V26F, E30K)mACTH' refers to a 39

] Cl H nol ecul e that has been nodified
Dﬁ@ﬁﬁ@ b%lﬁ?ﬁé e anmno acid in place of the Val
[Rf3d]° ac! d Lﬂﬂ?éJ‘Sth%@w%%Sdéﬂr@@ N eseHnieal amonRidriigiteuss
of the nol ecule, and substltufl ng a Lys amno acid in
uptadbereifn have tik same meaatriglascommordoupdeistoashby paenof

the am,no. term nus of ,t.he .nol ecul i m .
ol5eRAP o B B Bok b B o e of B, e
pFeRIR ¥BBLmEht Shetudinbtefintidrse Wilkddrnst. Freferrsdmetieiddsand
and X and Y are nunbers, refers to the substitution of

maierialsrave clescrikechhelow, &dthgugh amrinods apgdnatedals similar g

B B BBl perk PR s TR A e AP it o
N Bredentivention. Ukt Fubl_icamd'tsf pateht aplicaliehs pratenideanzhether
or nore of the follow ng preferred ACTH anal

.09 . :
refeegnagisoapnies heyiedn aeincppiieddly wieeaceile daieenirgty.

TS, Bl BEOREBAS oL pRA BE iiony
antl midtendsd & be dindieg.eti on by adrenal nenbrane in the
f d ACTH, (3) ing. d MC-2R .
[H38I ng” ar AT G Bt RR et by mof Bad s eatea faetrapic
n - g » [ i1
R AT g W o lfod b
ahteridrpititagrgland that tinedatesdhe ERBrERcCOr@sd isgcrete

oAb S E S St Mol e

process of gluconeogenesis, catabolize proteins, mobilize free fatty acids and

inhibit inflammation in allergic responses. One such hormone is
corticosteroid, which regulates metabolism of carbohydrate, fat, and protein
metabolism.

[0040] The term “corticosteroid” as used herein includes the human

corticosteroid cortisol and the rodent corticosteroid corticosterone.
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[ 0045] Exanples of preferred ACTH am no acid
substitutions that can be used to form ACTH anal og
w@ovposmes with one or nore of the desired funeCT/O8205/038789
include: (1) substitutions of one or nore am no acid
resi dues at positions 1-13 that conserve the am no
[00A1ds at pdbetteonsabogt’ asdd sithpieferense de amt@éI@MlécludeS

MC-2R h 2 t f
vafia T sdb e Bkt aRHEY fink i 89u byt fo Mo fafing AR, for
irdHRG0M aMoBREIHA LY hstbsrRinaal aifferdFroracsictitonguahty for
substitution of one or nore am no acid residues at

apadendedpunmsesorifbactien.e not characterized by adjacent

B, © ror INBRIBETuply S BT S dloethetert B Sne'
nér"r‘l@tof@(p@lpﬁeyﬁﬁdé aRd wartey brd inteyart, telersACHN annioomd
(5) substitution or preferably truncation of one

seqenagneansisiieioPitbe |0@n§§0t&tvep%§l|np| anids abpegtiomgy) to posmon

OB Yhe PoRGEH RO pASy SO R R L8R5 e
p3lypapiidevof 24 tbrsecutive @mind dotds coresistingrokihkiresiddds 1
form ngr t he carbgxy term nus, of the nol

thipugi g ém%mmam"p@@ﬁm]m@lrer&i &f; th@th%ﬂ%Z\%fPepkﬂa% i ous
am%i_{ ngWAé?FP%‘I%‘F@ 1§ AHurmBACTA. aB‘fg/ CaHL and

titutions or truncation wt dpect to t
MACDIE( f-QéﬂadwdanhMﬁépmdemeqaembsequence Unnodi fi ed

[q@@? SUQSCTP %/I ﬁfrg dg%,é\&] %@23 Saﬂégq are smglecleger

aﬂbf@(ﬁat%‘ﬁ% f&@émﬁ&a@id@'ﬁd%%‘f\mmﬂe‘? @fé‘rs to as subs’ntuhon of the
Lys- Pro- Vi Qy- ys 15-Lys-Arg

aQﬁhQ_t}'lSld\?al’ irrnyne ‘W poadionds e ynmo@f(nggﬁ‘é' i @QIIde with the

At epics ™ Fakpralpic e RBOREHAL TP Bl Slagathito aci

nIlsBAGTH rf=‘n§‘|€ab€iPéythbia hH‘s Babn eRsifitied D?I@‘@l@btlwﬁh%a PRiie BAfino
nmol ecul e. ACT is conserved in that the ACTH(I

H
acigdn place ofithe \fai ammy agifbattheds pesiton érqngtr@oarnIWﬁHﬁmus

of b ebisch <BAhBRR PG, EER LIS SEHIAPacIbRE di amino

adid-di\tee Bopodalondrymliyie dbhinbiisrAings Af the Rialecddd. Similarly, the
20-Lys-Val -Tyr-Pro-Ac (SEQ ID NO 2) (as well as being

npanenclatiale “‘oBxXn¥den” 2uhgrerct ifoi, &fe, AOE idrfePrespAt single-letter

Al PV EIdg 167 3ol A5 Sl A & ol RUGRER, sbofs B

sIBRGHDE of heQUbAsebGVE aRM @ Ecias W&Bjdndﬁp@élfbns’m It YWl

[ east am no acid residues 1-19, nore preferably am no
aminal aciglsi“dade’s 1- 24, of hACTH (SEQ IDNG 1) with one or

nor e ani no stltutlo Pre red A
QQ%ﬁounds gﬁbﬁl @E@W‘BONE&SZ'MQ?‘%‘HpBy%n%mHP”ﬂagéhe
AR Qegﬁéﬁbes\h}ﬁﬁ bW RBR stﬂgﬁa@ﬂﬂio‘?ﬂ:&@ﬁﬁ%ﬁ’ﬂﬁowde one or
I nclude conpounds conprising the ACTH sequence with
meome orﬁrthertoﬂewmg prefarrad AGH fanelm tmnk)g.lcraigurmhomm(é Jone
t he, fol anal

re(;{qﬂtlgaicg Lprticogtar §ecrg%r§) B enacli memB'rane in?fe presence of
the ACTH analog compared to unmodified ACTH, (2) reduction of

corticosteroid secretion by adrenal membrane in the presence of endogenous
ACTH, (3) increased MC-2R binding affinity accompanied by a reduced
activation of the MC-2R receptor compared to unmodified ACTH. The ACTH
analog compounds are believed to act by binding to the melanocortin 2
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reduction of corticosteroid secretion by adrenal
menbrane in the presence of the ACTH anal og conpared

wao eooansaes fi ed ACTH, (2) reduction of corti cosPEr/osm05/038789
secretion by adrenal nmenbrane in the presence of
endogenous ACTH and (3) increased MC 2R bindi ng

reddptoi (MC-RR) hweattlycaetivating calls expressingdVir2Rran@ blgsking the

0 edto un CT, 04 Particularly

?&EQ ?%%O%Bﬂqsaggffkg @]‘?p@gn @rﬁgé%t 2ne or nore of
[G(m'ﬁ f ol | oOWERGNHHIEE Df Prefdrrad T TH Wininbadidstigitutions that can
unrmdl fied human ACTH sequence: él) substitutions of

bemsedrtOri@meAQﬁH@namngWéB@mﬂ%W ] 0@@s¢rtm@wsof1the1®swed

o RIS Tai STREML ST S £ mREE PR 2R Baidies ot

pBStiohs AnB that toRséhetthereniadtackis @rpcitiorisze 9earey/orpriotnote
cl eavage at these positions, (3) substitution of one

oppreasre G- RB hiading. é2) shsditiionfane eh@otesaming agid

%ﬁ? U89k SR AR 95 18R PYr A PEF I albARS SRR AChiiRye at

cation 0 r e am
HsEeto ooy €3) @jbsmwtidn ofnene26r- Rdrd laﬂtln@nblelrréstdmessa&r um

half life of the ACTH anal o% %nr&é % qbﬁstltutlon
Ppidioes 4611B thal reanPhRhRCKCE DYRAIBCEM, HRAIE ARInO adids, (4)
SUESeTeP i RREIS] 815,751 BR8P e hgnahe 20
2drihatextieed theCSétum hatfripaotthet AC OHMaTal Ag;T(8) aula$tdgtlon or

ds. [.0049 h CT | { bl [
PETREALp GRS AIOTELER? B6105% RGO ALKISSISS EthsRS 7538
t%ﬁpﬁ%dé%‘ﬁ%n&ﬁ E:Mpéﬁnéﬁg)\nth%sirah ré%ab@@ﬁ@ﬂ)emﬁgf& (6)

cate the amno term nal end and car boxy
trendatlmreeicmntnwad:lsi residueh @5p38, yyitpthiecminosxcid tegidue at
i ISt s

PRERiaE B4 ouinaL i sABaRETes Bl ST oBR IR cort < "o

amino acid residue attached to the carboxy term nal
end of the first series, (AA15'18)- indicates a second
ACSTH @nalng Cempeundscut i ve ani no acids attached at the

t 4
(GG Y1 & 1P et ERhcPimpivdovs ACHT b bERERR I n
irfhsde bné bBE nfre ardindeidie subSibiidnsTtretrdiddtionneitio gosplect to the
formula (I) preferably further conprises g portion ﬁé
uamaglifipst hyrpRB AR EHAMEORGIM seaYence: dYRBIgfiieidhwnan ACTH is

M&ptﬁ‘é tAaf Eé§’§9a ﬁloéfc‘:T %’@é%ginct 8 i rvﬁhgrsegﬂéhé@leN-

am no e ca
S(eAbTySBef-MenGlaS{Hl$ PI’MBAtg PreCly' &lyg- Praemcalyamj%l_ys -Arg-

ARG e Nt R B et G -R B RSP o popiAlp-Glu-Ala-
RSO el SECIoNOLE [ ACR TR o o
re@gsentiheamino and carboxy terminal ends, respectively, of the molecule.
ACTH(1-24) is conserved in that the ACTH(1-24) is found in many chordates,
including both human ACTH(1-24) and has the peptide sequence: N-Ser'-
Tyr-Ser-Met-Glu®-His-Phe-Arg-Trp-Gly'%-Lys-Pro-Val-Gly-Lys'5-Lys-Arg-Arg-
Pro-Val®-Lys-Val-Tyr-Pro-Ac (SEQ ID NO: 2) (as well as being identical to
the 1-24 portion of murine ACTH (“mACTH(1-24)"), where N and Ac represent
the amino and carboxy terminal ends, respectively, of the molecule.

[0047] ACTH analog compounds can include at least amino acid

residues 1-19, more preferably amino acid residues 1-24, of hACTH (SEQ ID
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unnodi fi ed ACTH corresponding to forrmula (1),
preferably including one or nore amno acid

W@ aiwsHsM6] | ons. Addi ti onal ami no acids or am nPCEHUBH05/038789
anal ogs are preferably attached to the carboxy
term nal end of the (AA19)- residue of forrmula (1).
N@05@]th Time cérAanraaDmncpacldlanlbsﬁfutibusnﬂr@‘e(m)i AGpHearalog

ol M v
stb&idForALEC TR hAIBg Iompsumediintiade Wo@ﬁ‘d@ Q:oﬁ?priémg the

sequence described n the second ro Table 1,
AGHEEH sequience with wiiery roake irucieied modiiieatigps ghat provide one or

e o JoeiTel 8 BRI BRE ACTA ABald BB R AneBRs R« e
r&dstHion ©F c5ﬁ[co§i@roﬁ%ed¥§ﬁorﬂa%aﬂkénd?hﬂerﬁb@n§”m -thk Yresence of
Lys-Pro-Val (SEQ ID NO 3 r ef er abl

thmecmamggmmpe};r@dﬂo uﬁrrmdlffezsir AGITAL, ((?)l redugtion 9é

U AR A7 YRR el Oy eRy g ons
ABTH Qn@‘(Bﬁln@féﬁS@iSMChERWdlh@@ﬁﬁltﬁ wittTadolueedl, adtivation of the

deS|F{c:;nat|on (D) refers to the ép)g_ enanti oner of the
MG @P@Btfﬁrﬁql?bo%{@ﬂdg unpegified Ho the amino acid

(G009, N0 IBHALAGHD brétBRbANC PHIdMIGE LoPbl & Raté bhk or

chai n to orni
mardidf Itimllfcﬁmvwnmg amiinb ecidrsubstiutionarto shelenwiedified maban ACTH
refers t am nc%butyrl C ac

SauPGRs (Resipstiyyfonsctlane Grhofsaiingerid ekt pesitgns 1-
19rthM%Fvéjﬂ@TéMﬂ1@§élgs af Pbsnﬂoh@@og F(Q)esut%tﬁuﬁ?oﬁ 8f one or

steric group such as a p-1odo nodif Phe am no aci d;
mord afiine lacichrasidlas atgdasitionsol 5-18 tha’rwphentrmoﬁlmtaednlze

hrmeteRavade Fi S biat, dorar kiR of iy 18fe amino
agiPekiduet iR 'i‘)‘é)stti%n% he-yo mdidis et bﬁéécﬂéﬁ)zeﬂcml a@aac@iﬁt dibasic

the unnodi fied ACTH preferably include one of
appne apids, G EUbsttiog oxtiuncalien @f pasiad meuamin@aa@@ residues

LRatD 20T R AR kR e B AgE doqiga,ad 5
shpstittiicior p A& rabNtraptationedl oheder sidbs hiriing adidvesiiues at
s or Asp residue in form ng an_ ACTH anal og.

pspﬁ)@oasre'ﬁo’s thad pg@qq@ A&T%fanﬁmﬁmapwno}s with extensied serum
ISR ORI A P Ao

vng$é. al . in U S, Patent Nos. 4 485, 039 4,457, 864,
866, 038; 408; 5,714, 576; 049,

qows o5e. Tmeaaém ahalog pielctaty RomSoRR halyRpRIide
db@&‘?de%%ﬂlﬂféjfot?ﬁ{ X P§| oWef erence. [0055] The (AAl4)-

pOI‘tI on o resents an am no aCI d

resi due that |$I)prefN-:~(M )-AX “MAAS S AAA " RAchough

other amino acids can be substituted at the (AAl4)-
[0O50]t | on t RederBresaid Acdmglidaad tite Bii@®realferecandoarboxy

end, respectively, of the polypeptide, (AA'"®)- indicates a first series of
thirteen consecutive amino acids or amino acid analogs, (AA')- represents an
amino acid residue attached to the carboxy terminal end of the first series,
(AA'*)- indicates a second series of four consecutive amino acids attached
at the carboxy terminal end of (AA'), (AA™®)- represents an amino acid

residue attached to the carboxy terminal end of the second series.
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of ACTH anal og conpounds,

corticosteroid secretion by the ACTH anal og conpared

such as the reducti on of

W@ 2006QTHs8 r educti on of corticosteroid secreti oPCDYS2005/038789

endogenous ACTH and/ or MC 2R bi ndi ng.

(AA15"18)- portion of fornula

[995|1J]9nce of f oufhaACHH ardlog ob

‘iﬂﬁ?ﬂfb‘ﬁeﬁ ST Boiotiar Serier iR At

InAS9) LS
adjacen

T attagiied to@wa&bmy@ct%@aﬁﬁ@gnuladl)ud\éogtwgferahlm B8RTH

T8l palils SBisrER SPHES ok BaviNe 44

[ bﬂi@ﬁmu‘l‘é Iy, witeh estabol/at Iéégtlrizzaaﬁi:m:gacldsn@mACTH

b

ORI\ Thd REPH &h

am no acids with

asic side chain

[0056] The

% ) represents a

onfrmulmm) referahly fyntier)

t8 &ﬁ% I;f%lét%]xyoénd of the
Zhn MﬂhéhmbﬁlﬂeUétﬁﬁném ramino

the Ac

hesSe

i ncl ude substitution of one or nore amino acid in
gnalegsl a(111) that are not characterized by adjacent

BO520 27Lroh

ErH aRaske g

£cghd

ent

?{/Tﬁis?%eg@? e@%r omﬂ?ge gr oup

wmnsdifiéd ACTH colresporling téformanial (IYadrefekably- m«@lﬂlal@@ne or
preferably inde endentl
rB@Ws@@tﬂ%@C'GfSUbﬁ«Wg‘“ON -al

@&53];; g(r:] gniﬁ%%ﬁoﬁi

tAiredR a‘iﬁi‘?}%‘ :fdldeGf f?frmu|aY(5N)and Arg.

sone

apdar

aelﬁixqrﬁgﬁ b

adj acent to a |lysine or VI ce versa) or to therrBeI ves

SHerPRdr B 5%

) &pregen o‘?ns?ﬂB

I n other words,

ACTH

mn

deltipng

sel ected . from.the
Lamm aC' %95

TR ORI I IR B A T

f()trhtul}a (Bre sel ected such that the anino acid reS| dues

I NC

P(C7I|-Aés ParA/é\%

|p9 %g}peanalogs

d (’ﬁth@r‘(ﬁA‘” residue of

2 or for

gnce of

in
do not

I'AA12 AA13

r(awrig theamraodified me(mdjamaotaotdnseqmﬁrrcerdwoglbed nie the@seeond

ysi ne adj acent to another

Tkl 1 papBoRalingHdiBg Qﬂﬁa%@]@(? agl%ag@h%@stltunons
HIPEETA e LT AU AR

|on are

fMle
e vy ol

L2100
fBHﬁﬁlh‘{ﬂfhﬁ

presence o

o/ GEsg1eNO
P

e.of t

Rinkre

eACTHa

ysi ne)

tltu

within the

P

th any
ramnhah ACTatrhase the 'sdquamﬁeo@eeﬂneﬁet—l\m GJyd—herPh@-@rgﬁap-Gly-

i¥h PP URNideBied

am no

%‘2@&3'( {j_';) \A}'\gg&@?e J {gﬁq égl:{ign of
uﬁﬁﬁdﬁteld o &8 %aahemhrsapﬁewgtm (SEQ

al og conpared to unnodif

mcmal 4)( pptioraliycsubstitidéd vdtht droet grose (Dpamire aonl :malogs

dre

Eﬁ'@o?:%) i ncreased MC-2R binding affinity with reduced
activation of the MC-2R receptor conpared to

menbrane in the presence of endogenous ACTH

unnodi fied ACTH For exarml e,

ACTH anal og conpounds

Table d2ACTitanalegAinminoadidisesstiulicn of (A&d ¥ or _t he

Residue: unmaalt f i A4 AGKH | &%i s pbAondAbr |ndé-e | A |t ANISAAIN | AATZ- | AAI-
Unmodifigdon Gl a) T | I| Ber ACHH all opgHie onfBundsican TP nc| @de Lys | Pro | Val
ACTH resi due| substitution|of SEQID NO 5 in|formula |(11]
Residue: of | (3 v !l or any
Optional D)Ser | (D)Tyr | (D)Ser | (D)Met | (D)GIu | (D)His | (D)Phe | (D)Arg | (D)Trp | Cys | (D)Lys | (D)Pro | (D)Val
ACTH
analog Nle | Cys (O)-p- Lys | Gly
Amino Acid Asp iodoPhe o
I m
Substitutions (O}
naph- Dab
Ala
Dpr
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amno acid wwth an al kyl side chain (i.e., Ala, Val,

Leu, lie, or an am no acid anal og conprising an al kyl
w@e@e/ses N such as Nle). Also preferably, theP@UUE2005/038789

anal og can al so include at | east one Ala and at | east

one Arg residue substituted at any two of the am no

[mnsmq posi t ilAwbis], the desiyrationg Dy refBEQd theND)Z2nantiomer of

ti,on CT, bsti.tutio POSi t |

theniggted inigg Sqigsoileciets RioRe Sripd bRl frdlbgPateltiRBbr
aﬁ&h@?hﬁﬁné rfem JVE/'E afl Ty sﬁﬂ,ﬂéhéh* Oth Rfferd-d6Sernfthithe, O nother

, , an am no aci d anal. O? corrprl Si n an
n‘@ldh‘geld annmp atidiwithsa simiter side channDapgafersito 2 Aad@nm@butync

alfior 8 sTniatdety %Qﬁpf{s&fgﬁﬁfﬁﬁgGﬁ%ﬁoﬁoigﬁ@@fc"%ﬂ?;’om

aﬁdilﬁeg Hi&iﬁm@‘ﬁtﬁcﬂ S(D)RQOQ() PHe/ﬁeféfsgo@téi‘i E(éi!r_cﬂé &$a p-iodo
NO 6), Ala-Lys ‘Al a ESEQIDNO? la -Ala - Arg

modified Bheianso acits andADjigaRheAlare ﬂ@ﬂp@l-gpph modifie

(el AR R SREre! ReNPalPohifber it did) 2t analog

c¢mpbud@s the i¢1baé stbstitationss toothe Lmrmmnﬁed mﬁéﬁ)qmrﬁbn of the
resi dues at hgosnlons 15, 16, 17 or

uampdifigd AGiThopreégrabliiariBge 0ae Wdh%ﬁpHPR?/'I AQTgbar@H@s Z\mmo
Abl'a gid%% @kﬁa’réﬁ Gelowd %lvEﬁLfg Hﬁ? g‘“o?\ inAbk anggpgs
I'n e ot he ut e

I am no aclds su at one or nore
emmplw ubAiGdiedd BCANLAadAIBIupesidueaishe Aat® positier, \ﬂaatma
unctions of, ACTH an

Bl sasiemer i (B CUROLASE Spe BTt Brriian o
Agg%sh?@gu%é Qﬁmfb%b 3BALEHCE OMRAMRTh ) mgbfm@@be one

ction of corticosteroid secret’ion
oemdog @nuine abirsulzatitltmnsMoraRpeindihigrig. M{DEIZB&J]IndThg sequences

asgloae iR nWT sk fanalel R B3 A5 RRAT

4 eBi eI, y3 1 ups; @'744‘5769‘5@1’(9 847,109 $8,085; 4iwafo, PN obe
substitut'ed at e 0si ti on whil e preserving

564,339, whieh pr@fr@prpmatﬁozah@@m By réfgrendeons of ACTH

IR Qo or gl o BBRH of Rl Bk sty apamineiagic

rdspduenfrdiid t @er‘é@%l tGIyN akho b’dh@@&hﬁh@lad:lds can be
secretion B ql er% CT% and/lf)grH MC- 2R bi ndin

smb@rheﬁegjbatyhetmé\ Amlmm?g REesRIvYe Msirablpdialpiod ?Htmctlons
of A Phf o ITRY, 30T T oA o BRI Bl pocreton

by fite AOTH apalod domparedsd IA(DFI‘ dreatuctitve of AédRpsteroid secretion
position, instead of Pro. Bj’mdl fied ACTH pepti de

bké@ﬂd@ﬁ@@@.us AGI agdiendiér2h 'W@TH conprise a proline
d t
[ngﬂ%:]oyvleng (:_It]engp( al )P%@it%ﬁ:raef:fs ro iﬂeréP%rs%ﬁT %%nge%eed

fain@minalacids otcfounalad{l)Pr ol i ne i ncl udes a si de-chain

t hat formsaring tru i€, A Qhing kg often found at
the end of a heli® or Ax‘tuAﬁ 819‘ EA

The (AA'®8)- portion of unmodified human ACTH comprises the sequence
Lys-Lys-Arg-Arg (SEQ ID NO:5), which includes four adjacent amino acids
with basic side chains. Preferably, ACTH analog compounds include
substitution of one or more amino acid residues in formula (1) that prevent or
antagonize enzyme cleavage at these positions. Also preferably, ACTH
analog compounds include substitution of one or more amino acid in formula
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| oops. Unlike other ami no acids which exist al nost
exclusively in the trans formin polypeptides, proline
wW@2W6/053468 i n the cis-configuration in pepti deBCT/UBm03/638789
and trans forms are nearly isoenergetic. Preferably,
(AA19)- is Trp in ACTH anal ogs conprising SEQ ID
(anh%ate dotchdractarized(y adjac@nttaﬁmugramdmwdb n@siodide ghains.

APCGETT AeS e R orak ey SeBlet At Hice
c@ﬁ‘ﬁéﬂ? oPIL§s BRI TIganBAGIHAAMEAN Be piTé@thﬁ,rlﬂdépendently
e sequences where (AA 14)-(AA 15 18)- 19) -

sgleétegzbﬂr@mtba groumcongisting ap Pdgn/éiasﬁlya@ndeal GI y 14-Lys

10657433 B 5568 okE-drifork-apmipipe Ay Mol

re¥RIUed AAJQZMA174AA§’BSOH§EQ| [ M@-aﬂbafolm gu;aré?saea@d such
(SEQ I D NO 1 la 16-Arg

thid 59 i apg)g@sud-emqafano@ oh iR THbANAIpd 16-ngt include

e ib Soidbel dmib abdTRslddeR SRRl P o o eheRL g o

Ly$Cahidaxrgl ag ottserawonds| B sgma AGITH aaatog%e tltbaanﬂrndomidbyys
formula (lIVa) or fornula I Vb IVa Q J
aqq)Arg AR Ae. aé))e t@@§ (i.q ginine a jacent to a

A A B i (e ga AR e

amgihippept adgsinedadjacdnttat m;otherelysmebmmynrt theAA T ARHeAAT

The Al f f Vi
PR o B FRRLOE heciiSnos IsTom, BAR MO e dniind lagids
wﬂtﬂhthQSAAt@SAeAWh@N%drt’bm ﬁﬁé’&%sﬁlﬁeﬁ WitthAy &hindbeMer
d further conprise the (AA20 24)- portion attached

atrmcn Reidcanaiey ptherdhat Lys er Avig Hmtmowdeéwewa@orﬂ of the

rol R, Prsro v PRE AR b gL it b 612 o
chigicBBleroitd \Secrdtidh byrAdfenAftehiidRéIR thd\Brebence Bl ehd AGTH

24[)- portion of unnodified human ACTH conpri ses the

agalggainrapargd-to yomeditied) ACHHS (2)sreductionof egiticosteroid

S5} 1 atye PG R REAA0 (APIONERd BrbugRastAG Y o
inexéaued MOe2Rasinding affinity Wigh edduced d@VHﬂIﬁﬁ@'f ﬂﬂa MBEs2R
exanpl e, an ACTH anal gg can conpri se a se%&ence

reseRteGRIRRRNed to sinnpditied AGHH. oFer exampla, AGHH anplega| a-
cérﬁgp uh&s ¥5h daludé {&%ﬁftl @:{éé HakiR téé! 16 t%fe%ir{rﬁﬁdu%a" RcTH
an (0] ng ormu e

g accor rse
restdpEngieonsAGH iote pdgitions in mmmﬂa (IU) Aﬁ)T(H ahaleg-cdipounds

oA o SR BN B 62,
a%ﬁ_@iﬁ/@h A GRe (ﬁﬁwgaéﬁ ahRg v(a'ﬁ*i_%%Pll% r AKZAMNY acid

havi ng t guence:
analdgrcopapriditg amamws}deseﬁmesmrgas FNI@) yAIso preferably, the

AbTH Balgarcatias Sinkiude GRS dhid atoahd ol st Boe dvrp sosidye

s@SstitAtEdldt any@oest tRanhiRb!Rid YodHichse1 5846, 17 or 18 of SEQ ID
NO:2. Optionally, the ACTH analog substitutions at positions 15, 16, 17, or 18
of SEQ ID NO:2 are amino acids selected from the group consisting of: Lys,

Arg, Ala, Gly, Val, Leu, lle, an amino acid analog comprising an alkyl side
chain such as Nle, GIn, Asn, Glu, and Asp. Most preferably, the ACTH
analogs comprise an amino acid sequence according to formula (lll) selected
from the group consisting of: Lys-Arg-Ala-Ala- (SEQ ID NO:6), Ala-Lys-Ala-
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ACTH anal og conmpounds consi st essentially of the

peptide of SEQID NGO 2 with al anine or gl utam ne
wG@aiwsHsMe] | ons of one or nore of the am no aciPICT/US2005/038789

resi dues at positions 15, 16, 17 or 18, and/or

substitution of the amno acid residues at positions
Arg (SEQIPD HO:7)2BysiAl24Ala +Arga(SEQ hB NOKB), byariga-Argrdla- (SEQ

(5555 e 2 koo s M RA B2 ke

N@‘q‘?frAfﬂfﬁH aibg Eodfcundskag-disé 2itidde i @btittion of one or

i ncorporated herein by reference in its entirety.

mave eamine mcidl tesidugsaaimasitions 15hd 6 il7ar Ehwitkiiap@ininotaeid or

SR o RO S0P dh B GRAL R FS5CAR0E By v

oﬂﬂi)e ( A&Cﬁf drfalogé\ihclide 6M2a?rﬁho eARs2Susuted Mt bhe or more
(AA 15-18 AA 19) - (AA20-24) - (AA

ofztbes% f %@?}AAL rasitionsithaf Resesva AR SRNTRSE PSRRI

T

c@ﬂ@b@@%on@fsef:mtmﬂi Y {HeVAODTBIrar(dlé@bompdradeo tuhmoblifie8AACTH,
(AA 14)- (AA 15"18)- (AA 19)

rqpb%pm%@oa@@ﬁt@rwdt sreqr@u%lex eﬂ@"%’i‘?ﬂﬁ AC%HH@)'d/%NH? 2R
{ldrl@er conprise the (AA25 39)- portion attached to
N arboxy end of the am no acid sequence of formula
[(058]) . For e AAJPja)potiion offorraakd (l)yrepresends aadunino @i

r%“ﬁm%%aﬁﬁ e 5o G TROF SBmbut BeBlrBB, TPe A fpthgngmino
aelﬁsttﬁgt <§ér¥ H&?EHB&ﬁuféfd Vét"th@‘(}\ﬂw? \*Qémoﬂ_ %ll@%ager%mg one or

por Ion O ormu ia) and represents a
1:9: 7] lpeerfeereolfbmlogtoaéfurmons obhACd¢ aﬁarogrcrmnraotmdsl, ptich as the

6- 8;
rekicybn Ak SSMiRRE TR AT bARE ANATR 2D cqRases e
uh%%ﬁ.e%@ACTHO rédutitionl of W dstdre’ SetrafionbyBneegendsLACTH

he sequence

and/i@r ®1G-2R hinding. ABfeferablysdie ACT HEanalggECHRROwRdS haye &

alfing Bt nderobn s Pb RfiR e /A o BRGNER. Mors

pAsteFhbE SheWESTH AnkRygsLihalutiyihe anino bicldT/t substinfte@aethe
or. nore am no aci d residues from t he carboxy-term nal

(Ahd)-arosiéarmingeadof Pro Mamqstiiad A6 ThbpePHsREegUences, such
o BRSS9 S S BT o

Pesimeeisqotid fotlowingf cliemical {tkddtirehavi ng t he unnodi fi ed
ACTH sequence of SEQ D NG 1 O optionally nodified by

substitution of Lys at AA3Q-4and/ or substitution of Arg
at AA36. [0067] SUbSt|tUt|@;} variants are those in

whi ch at | east one resi due the am no acid sequence
has been renoved and a diffelent residue inserted in
its place. Such substltutlong ey be made in
accordance with the

Proline (Pro)

[0059] The chemical structure of Proline includes a side-chain that
forms a ring structure. Proline is often found at the end of a helix or in turns or
loops. Unlike other amino acids which exist almost exclusively in the trans-

form in polypeptides, proline can exist in the cis-configuration in peptides. The
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following Table 2 when it is desired to finely
nodul ate the characteristics of the protein. Table 2
WG bwe®5268 no aci ds which may be substituted foPCHIS2005/038789
original amno acid in a protein and which are
regarded in the art as conservative substltutl ons.
chCIi rans toymsoanecneatly isoenerdetic.o Mueienalsly WA *Jerie Tar in

AToTe BARER SoPaning S IO S BS defarzl D). BR6rleh ca
cbmrfdunag $iherd YAREYLE PN HCTRdrif65d &FLalfo E%\neéa on

drenal nenbrane in the presence of the ACTH anal o

[e%lﬂar ed t d\anondingly, eartiaaiery qreferredif€iTitbanalpgs are modified

h%}%(é@-é’ é‘bjrfﬁj gﬁﬂﬁggﬁghﬁ)\@%t@%&% l?nfg%%ﬁég EA"&M 5@1518

(bua\ﬂﬂ;l a@ é@‘lé¢t§dtfbbnw\ﬂtlﬁé19fcﬁ@l&ﬁ%|§lﬁ‘? fatGRit-ofs'tagg MAIRR -

%e r conpared to un i fi

pUa(S58 lneuouma ) OB Al LB Al 3% @% (SR
nl3 vAR8LA| el B'Pr%sm ( ‘i’ﬁ‘N@M 'pré'] Hl|S /515,
Ise aVa (?‘ val 6

pu@te Arg U,Abl‘?epﬁjsfé. (ﬁQ IDENQ 1 f - @qi“‘ Gm151he‘SS©E11TApQ‘PWro19-
changes I N

ot v AT oy AR S SER 18 No! 1Y)
BB "9 AT é%ﬁg SR g
foromda $iV@ ot faramulafIMb): t heir effect on

(IVa) N (AA1 13) (AA14) (AA15 18) ( A19) (AA20 24)

(lVb) ( A1 13) (AA14) ( A151 ) (AA19) (AA2024) Ac
[0062] where N- indicates the N-terminal end of the polypeptide, Ac
indicates the carboxy terminal end of the polypeptide. The ACTH analogs of
formula (Vla) or (VIb) include the N-(AA''3)-(AA')-(AA'*'8)-(AA™9)- as
described with respect to formula (1) above, and further comprise the (AA2*24)-
portion attached to the carboxy end of the amino acid sequence of formula (l).
The (AAZ%?%- portion of formula (Vla) and (VIb) represents a sequence of five
amino acids of formula (V):

(V) -AAZ-AATIAAZAAZ AN

The (AA%>2%. portion of unmodified human ACTH comprises the sequence
Val-Lys-Val-Tyr-Pro (SEQ ID NO:18). Preferably, ACTH analog compounds
include substitution of one or more amino acid residues in formula (V) extend
the serum half life of the ACTH analog. For example, an ACTH analog can
comprise a sequence corresponding to formula (V) of: -Ala-Ala-Ala-Ala-Ala-
(SEQ ID NO:19).

[0063] Particularly preferred ACTH analog according to formula (IVa)
comprise the sequence hACTH(1-24) with substitution of the -AA'>-AA™6-AA™-
AA'8- portion of formula (IIl) with SEQ ID NO:6. One particularly preferred
compound of formula (IVa) is the ACTH analog (KKRRP15-19KRAAW)
mACTH(1-24), having the sequence: N-Ser'-Tyr-Ser-Met-Glu®-His-Phe-Arg-
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mai ntai ning: (a) the structure of the pol ypeptide

backbone in the area of the substitution, for exanple,
w@sg00a/0seeet or helical conformation; (b) the cPer/ys200$/038789

hydr ophobicity of the nolecule at the target site; or

(c) the bul k of the side chain. The substitutions

T Gly' %y syBne-Val- Galyd_)@x?aéa:gédaﬂiaﬁrrpdlng LtMseV@Ir'EmBsx -AC

CES B RORoR oS SeReR 2 A7 14 cior ity s g

AROPdriat g toPoufas chirdisPodsetipyobite paicdish SEQUD NO:2

|eu0ém i'sol eucyl, phenyl alanyl,” valyl or alanyl; (
wiithc glanisiener giutqmmoeu syestitgitions of Dﬂ@t%dmﬂ@rOf(lb@ abw]oawi

s PRI 19 18 754 4RI Mip R Bhe 0 EI a

réyieisies hﬂb@gltlbﬁé 200p1 3, ZBoebaslithodlasinbl 167 dxamipides
utanyl or as artyl or (d) a residue having a

dﬁﬂcnbeg by Casiai di etealg "Musakional anghisiceof evolutionarily gerserved
AT 85cEd 285 CRIn EXUB By U AR60 N £ g i s

|ﬁ¢mpbren@§ h@felﬁ(B'{]HeﬁeTéh@?@lrﬁmTBﬁﬂW can be nreasured by
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presence of the ACTH anal og conpared to unnodifi ed
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foontlaquH):eroi d or corticosterone in the blood stream
of a subject. Mre specifically, the in vivo Serum
Corticosteroid Induction Assay can include the
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end ous productl on wsstered to a nouse
subj ect such as an i ntraperl toneaIA I nj ection of

[ﬁ&é@]ﬂe rrteh? zr ¥ §E£Q§}9 poﬁfotnecr)f &r’?rhgaﬁgd%u?nuant ﬁ&lﬁ-l 8grrnlpr|ses
the sequence Asn-Gly-Ala-Glu-Asp-Glu-Ser-Ala-Glu-Ala-Phe-Pro-Leu-Glu-
Phe (SEQ ID NO:21). Preferably, ACTH analog compounds include
substitution of one or more amino acid residues in formula (VI1), or truncation
of one or more amino acid residues from the carboxy-terminal end of formula
(VII), that provide ACTH analog compounds with desired sustained release
properties. For example, an ACTH analog can comprise a sequence
corresponding to formula (Vil) having the unmodified ACTH sequence of SEQ
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suppressi on of endogenous ACTH production (e.g., 1.5 -
2.0 hours), a test conpound can be adm nistered to the

woRwsesy8 a suitabl e nethod, such as intraperiPOnEs1009038789
subcut aneous injection; and third, after waiting a
sui table period of time (e.g., 1 hour) for,,action of
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expres er cent I nduction of corticosterone,

mreased:w:ezmmme.a@umwm reviecest agivation < dhe MGraR
ent coriﬁacpstero ﬁ% %ﬁ‘lpon 12 for ACTH and ni ne
PlEoha Rd*ﬂH‘%‘?i \f 3‘ ounds. The percent of
corticosteronmpapegucti on 12 of ACTH anal og Conpounds
in Sanples 2-10 are shown as a percentage of the
conceng\gg\gn of 68K gﬁvél costerone 20 neasured for

unno MACTH( %the in vivo Serum
Corti Poi d A %na' I9uction Assay. The structural

nodi Wductl on in
serum sured for®Sanples 2-10 in Figure 1 are shown

in Tab”A§d3 bel ow. T¥Hl e 3 Reduction of Endogenous
ACTH-i Agticed Cort igBb¥%r one | nduction [0073] In a
third é&spodi nent, gACTH anal ogs are nodi fied ACTH
pepti d€yst hat funse'ron to reduce corticosteroid
secreti@n by adresgd nenbrane in the presence of
endogeiys ACTH. n admi ni stered before or

concur g Zpt 1y W|th CTH, ACTH anal og conmpounds can.

pr oduc?_| 10- 1006(&{ ction in serumcorticosteroid
| evel Sl r ef er abl H anal og conpounds provi de a
reduct i 8n in the %gr corticosteroid | evel s neasured

Lys arg; gln; glu
Met leu; ile

Phe mef; leu; tyr
Ser thr

Thr ser

Trp tyr

Tyr trp; phe

Val ile; leu
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by an in vivo Serum Corticosteroid Inhibition Assay of
about 10% 15% 20% 30% 40% 50% 60% 70% 80%
W@2p/09388 91% 92% 93% 94% 95% 96% 97% PBEHUSHBY038789
or 100% conpared to administration of ACTH al one, as
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B eo bt st O B o1 3 b ah B AchefT PR 2

i.edesidctihgdebiugs tHaardiffetamare sighifisantly imtheireffedeoam
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b%[c}v& he presence of endogenous unnodified ACTH. [0075]
in vivo Serum Corticosteroid Inhibition Assay can

i ncl ude sequential adm nistration of the test conpound
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of a subject after administering the 'ACTH analog. ACTH analogs preferably

demonstrate at least a 10%,15%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,

85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% or 100%

reduction in the serum corticosterone levels compared to the comparable

administration of unmodified ACTH peptide, as measured by an in vivo Serum

Corticosteroid Induction Assay.
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sui table period of tinme for the biological activity of

both adm ni stered conpounds to occur (e.g., 1 hour), a
whbkwedszehpl e was taken fromthe subject and tPer/Us200$/038789

of serum corticosterone was determned by a suitable

nmet hod, such as a conpetitive radioi nmunoassay using
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I n_vivo Serum Corticosteroid Inhibition Assay can be

[DBBP-]aced byThe retingstareistorgortiersteinine sacretinuigeneed in vivo
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Exanpl e 2 describes nurine in
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630 ResbbleR R o iput Aeredimibiafog h S TRLLEL or
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the mce as a function of tine of adm ni strati on.
thre poteney ©d ivarioud AL minalagpeptidesfis agpressad a@rpem:aﬂt

. [Q077]1 Referring, to Tab dexanet 0

AR oSl e, i pC TS BY Ty BOF Brd

ShORRY tﬁé@elréémld&tlcﬁﬁték@ngqﬁdw&i@ﬁtﬁ OrACEE a8 nifé samples 14
described in Exanple 2. In the "Vehicle" sanple, the
afiAful td apalpiacCemposings. The percent of corticosterone induction 12 of
ACTH analog Compounds in Samples 2-10 are shown as a percentage of the
concentration of serum corticosterone 20 measured for unmodified MACTH(1-
24) in the in vivo Serum Corticosteroid Adrenal Induction Assay. The
structural modifications and measured percentage reduction in serum

measured for Samples 2-10 in Figure 1 are shown in Table 3 below.
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was adm ni stered 120 m nutes after dexanet hasone
injection, resulting in an undetectable | evel of
W@ o00bi05368 er one neasured in a bl ood sanpl e t ake@I/o8m®05/038789
hour later. In the "ACTH' sanple, ACTH was
adm ni stered 120 m nutes after dexanet hasone
injection, resulting in a level of 500 76 ng/nL of
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of serum canticosterone llevel of M4 7 7

:Ur'l-

[0078] Figure 2 shows the results from Tabl e 2 as a
percentage of the |evel of corticosterone |evels

Hechistior ofEndpgePolia KCTA et GRRtcHR S tng I ifd
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sanpl es 114 described in Table 2, with the |evel of
peptides that éungiionieeduericodicoaignvidi secrefiondy asranat meomHane
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R A00% %, RO GO 0B Ton PO b O 5% ) S

08372, 1959 9dabbE1 é@%t#b‘?n@%ﬂ%sidn%l‘sﬁgggﬁ of BE AR ne, as
ulted i n A

0,197 %0,
andl’og ‘al oné "agal n res about a s 100%
meabuced by aiminseva Beaum tGartisostemnia Inhebitids Assalp) such as the

SRR PESHISHER SraaRR S, Bt ACTH SR Rerthauhds het
ifiDE b AP %Vmbﬁgpz%ddd?ioﬁ ihQledd by BRaskeRtts AGFH Wwere

anal ogs are nodi ACTH peptides that function to.
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ARt RLTRRRLERA B B SRaP Sl p AR B AT
administration, or concurrently in combination with ACTH.

[0074] An in vivo Serum Corticosteroid Inhibition Assay measures the
level of corticosteroid or corticosterone in the blood stream of a subject after
administering a compound having a first corticosteroid-producing biological
activity and a test compound. The compound having the corticosteroid-

producing biological activity can be any compound known to induce a
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activation of the MC 2R receptor conpared to
unnodi fied ACTH. [0080] Preferred ACTH anal og
w@eoposmes bind to adrenal nmenbranes with a grRer/E82005/038789
affinity than endogenous unnodi fied ACTH, and are able
to displace unnodified ACTHin an in vitro Serumfree
déigctaid indvepss int cordca@itactich groduciipn( Bherpstca@Npoastsan be
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caicostegvitipradatingonippuneisudddscar baidemified: MRreferably, the

Serum free Adrenal Conpetitive Binding Assa erfornmed .
AGyTH Aealgs identiieddn e mannas Bt dna pidUsgiopyed corticosteroid

: A i ' SEQ I D NO 20
m%%%%%%ﬁ%%p@i%%ag&t I(j(}g_clfougt S per minute
[COVB]( CPM)  eresiardvb Bgruam @ortieosteraid thibitioadyssayican include
menbr ; €, ti i bat ed wi th radi ti CTH.
spRTgiRbACkE T8RN Of ihe: 5t EaMPRUN ABd AR oftcostagics
P R 0 e i hean, SYOTR ppredwns
endoderans ACTSeproducitrumasZgininisieredite & miouse subjechfsuch as

b e g e RN ERpA Rt decarlP RS NRasson: Sl CHaBiriiH syeble
p% i of lisReoedupprettioh-cibndogendul AU TH prsvtiopgeid.) v.6 —

I ndi ng). Colunns 230, 240, "and 250 show the results
2d¥ hawspea tast genponad wasadmjnistesed 19 theimguses by a suitable

o0 A B e BT b P S
ofEfiBr@ng, { meas|roedciich epineniesReShpbyred redmpouad with

bi nding to receptors such as MC-2R on the adrenal
coiepstgneid-medurinDEstiviy capbgraiministereditedpaneuse by a

i h f. i Qs i -
SHEFIEAGINGH, &t oS HfttarRid i RrieBiRF S FBGrtA dnerlbaiting a
saitHe plerio rdi timme forithd bidlbditAlcadtivity oPAGIH( ddibistecad um

240 indi cates additional r qucion'nth Efevl otf .
cpmaPHNAs e OPew (AT ALY A0SR SAmPIG WaR dakenfrgm the subject

oS5 g5 bt st g kg
suefdas & competitiveerddioimimurioassdy aisingd &7 IRIA KT, Castg Mesa,
CrarlinaMY  $1Pe SHBERR ETEm S8 BE TFU S o 4 aRiTe B 2 e
cBAiRBAIRbIIAYOAUERMg LIRS first, followed by administration of the test
compound). The in vivo Serum Corticosteroid Inhibition Asséy can also
include co-administration of the test compound and the corticosteroid-
producing compound by the following steps: first, an agent to suppress
endogenous ACTH production was administered to a mouse subject, such as
an intraperitoneal injection of dexamethasone; second, after waiting a suitable

period of time for suppression of endogenous ACTH production (e.g., 1.5 -
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"col d" mACTH( 1-24). The decreasing |l evels of
radi o- | abel ed mMACTH( 1- 24) detected as the
w@oveesads@t i on of "col d” mACTH( 1-24) i s i ncreaBedUsS2005/038789
i ndi cates a di spl acenent of the radio-I| abel ed
MACTH( 1- 24) by the "col d" mACTH(1-24) fromthe MC 2R
2rczeh@ms<)xthe[®mmqstarm§i producingocsapeund pad gigstaampound were

S B B9 b PR s B8 e

Riri Red third %‘@rlvﬁélm@% aGsuitabfd patbddf tirhe fﬁNﬁQ‘lﬂl@b@(b)al
| urms 235, 245 55 show the results of

a@’&b\ﬁ’fye@f hotheadsinigtergd mm&rtowﬁw {fy90f! hour), a blood
T
B el oty Blodnl 08188 o it aNsed ves
deterainec by iansuitalblemeR ), suzhaspedmpetitvdradioingnohoassay
‘cold. AT814 at concentrations of 10nM (col ym 235%
é)pﬁignen the

uginen (1 (RId KhHCD Hostmlesgo oM Al dR§oEBem

B P A S Y B 55 e

biy mdineat arerenti of the détisd rendoigenbes cadicostaabiel cembortlcosteroid

M,Hl-4 th |.d" AT814. S ||
VeL T the B %’6 ohie sfldaggma.fe%mam% RS ot nioian
AR

fd@n& Qg AtCSJTIII P%&E&%ﬂm Ei@ﬁ@lb@@escnbes
out to about 4- reater than th

mLecbhieoin \ab@Sewmmmmstezgld lﬂmbltloné«S@ayem detdilni ty of

4 Dbi ndi I nb. b

7B aed ieSetss BRIl A Bui G i LG iigBh
AASAYS erd %rf@ﬂﬁ@@*t@ﬂ:ﬁerﬂlfy Ama.hé@éé!lhémnmbitlmm adrenal

enbodi nent, ACTH anal og ‘conpounds can reduce
hegnene pseducsion Mvie: t Tl sexun eagigosiasanadevels af

OEER Dk AR bl o LRSS B e

afleehamatibiraisrodrcy ACTI{cdligdsteadd-producing compound), (2) an

corticosteroid levels in serumfreenedi a.

Aﬁ:é“maaﬁmg;ge%t

AT

anblogf
909%,

ree

91%

that inhibit

%t @Jrﬁ%ﬂa &y

20/? 93‘?
theotnieR: BAsailBatier OblRe
al one (Exanple 4).

renal

949

adr enal

Preferably

llspabby SHasRAYATH dmiNiSkratiar Plim
| 4P the ACTH

t%l‘t [ COQ?GI‘ ol gﬂﬁhélopl on

aldhgo Talle 26Howsake leMatof S&UmM 669(&0%09/@|08®%3L&5%m
99% or
Af SONADISYARUYM- unnodi fi ed ACTH
Exenpl ary ACTH anal og conpounds
hor nrone production induced by

95% 6%

97% 98%

Tabfm4i ﬁlgynebqpeaadEWIaMaMmbfA@rﬁbfmréanoé\GWHmna‘lmgd ACTH

wer-e—-denti-H-ed—by—performng—a—s .w of—A—vit+ro
Serum_Free Adr pnnl Corticosteron & hi bition
leng a| di @ Bunutesct n9Q>mmAts$H "Odnmytﬁsm uﬂammtes
adr ¥ekitle cor t | Bexamethasanedr oduct i on. [ 008Vehick seri st @ng/mL
sepadGite i n yiadminisReedior|Fr ee Adr enal nURCTH(¢-@4) €r500 d 76 ng/mL
INTODIACTH®ZO A$sagli greips) per F (KKRBP15-0 | dRRCTH(Y-2ACTHT5 = 27 ng/mL
anal ogs t hat 19KRAAW)
mACTH(1-24)
(AT+ACTH)120 (KKRRP15- 51+ 8 ng/mL
19KRAAW)
mACTH(1-24)
+
mACTH(1-24)
AT (KKRRP15- 7+ 7 ng/mL
19KRAAW)
mACTH(1-24)
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i nhi bit ACTH i nduced adrenal hornone production in

vitro. The concentration of corticosterone was
wore@sisB® accordi ng to the procedure of Exanpl BCHUBI905038789

serumfree culture nedi um contai ning expl anted adrenal

menbrane and unnodi fi ed ACTH, AT814 ACTH anal og ( SEQ

I D NO 20), or a conbination of ACTH and AT814 at 100
[0Q¥AIL each.Refabing 18 Fivew, texarhethelsoot veas tiist adménisteded at

nmeasured in the, sergmfree

series of i
tierr § rBRAAS BioeAn VR erester ik dbiosS et Fiaidrfirold Assays.
a@%!%@%ﬁbé’c? I PXamRgIcUS Wt@(meﬁlﬂ@’dsdmﬂféeﬂ?éjr@m'vehlcle alone

nbrane. Corticosterone |evels were taken at
wlaewokmnafsﬁemedﬂlﬂ@ mmtéas\afteed@faan@thaagngllraeeﬁpn rie$lH’@n9 Inan

e Rltie vl otel et Riadt ner (R 4 bEBY HE wione
h@Qﬂﬁ'té}eCinQHé" RCTH %bhfme OAC?@_Wbs?ladrrﬁﬂﬂst‘é@é'd* 1203hiddtes after

[0085] Referring to Table 5, explanted nouse adrenal
deaameﬁwaa@ne injeeiieny resulsing in adevel of BROM: €6 nelal @in

ch 565 ek 1% Bl P8R T R TS AToo-
ABTEZD"isantple, Me ABTHaHaIOYN( Kmmdwungkcm/aw ohRCTHI{1-24)

2.0hours after the initial 30 m nutes (2

westagdminisieredrat 1thaodes @it%@q@mﬁieas@wméﬁm é\QS:W(ﬂ *d
RS Bk MR SRS e e
21 hgmMigs meesured in eﬁblbbdrl@vel taken @vehouof laddoun t6@0
: %A@Lﬁy‘é%ﬁiis'aﬁn%?é e e i anglon (KRB s oA
T A R e N
nahoies M dggammethﬁsomrmjwhem ezrnmha seagractagticasterohe level of
t h ACTH+AT- G AT
53 s POk s RES BT boREYeL ket Spe P i 3 e AT
é‘ﬁg)lel(iﬁe %%ﬁhs@&nm BPEHJ AeFHAFEbYAR KRR 15-4 ORBARGNY) t O

medium resulting in a level of about 396
A FH( b4} 820 mivstesrajtar dtxamethasane injestioniresultedhigdd um

i B ool 1 Bun it el SBDoRr RS ¢

[gU7gIent age Fighrd 2\hols thBGeqimeudmof ale Brasia perauriade df
in the ML99 Culture nediumfor the "ACTH' sanple 310,

thenkevelhat srticosiaipsiedesels ragesuree at ABPHminuiesiaftersanpl e

REhrie SRR s R EBEATRR %, ‘oDl i ohowe
tiperten® coitigusterche indection it 2 éor ;QCTl-hand\T(ajlrﬂsajnmleﬁ 414
adrenal nenbrane in the ML99 serumfree nedi um

dpserikad BdTae 2, withdhe leveliof eorieaaiarong MRRSURS W er one
oSty of % ASR 1 A0eEnaRFTEZRY 8009 Salaron-
AGTHt20 t40eshows the administration of the ACTH analog 30 minutes
before administration of the ACTH, which resulted in about a 65% reduction in
serum corticosterone levels in blood samplés taken one hour after ACTH
administration. Sample “(AT+ACTH)120” 160 shows the concurrent
administration of the ACTH analog with the ACTH and resulted in about a
90% reduction in serum corticosterone levels in blood samples taken one
hour later. As seen in the “AT” Sample 180, as well as Sample 10 of Table 1,
the administration of the ACTH analog alone again resulted in about a 99%-
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anmount of corticosterone induction by about 65%

conpared to addition of the unnodified ACTH al one.
waedbiosgef ACTH anal og Conpounds in vivo [ 008B¢T/BE20bE/038789

anal og conpounds with extended serum half |ives can be

preferred for certain applications. ACTH anal og
16613(<}ommt¢ﬂora imsentn codicogterong lavelindloed sempleaiaken one

86 hatte NAmSRF ot samitershdl S dEim Ry B "

unnodi fied ACTH or another ACTH anal og. For exanple,
ACTH anal og conpounds can conprise one or nore am no

AdltenakAGIH Receptar Binsling Assa@yi no aci d positions 25-39

(@7 hai 10 prBUER S HRSERREE G TPndibgs 2 BRlli e H
pepfidenfrat fimictibario ehdol atirenal AGT@-DI‘prmI'S gaﬂn astre BIC-2R
serumhalf life that is greater than t

regeRiel, ﬁr@feram:orwﬂhvn@relaée MGRER bmdmafflunﬂy @nadadv%ed
t |
A fidic G naafttart DedBohtlt b inodfied WEtH Y, |

edsgibout 2@refilredtACTH addlogicompings ne &d adrer{a0087]

In a sixth enbodi nen extended hal f-l1ife ACTH 0gs
marBbANgs; ikya OESRIE AN PISROSESHT WRPOGET A Hednd

[ ' t t
o}, 0le ol e G AAlodiict ACTH R oL v SerlRatet Adichal
Oonvpuetttivathmngrmr(Eb(amplaS)s eAGTH analogi aoynpmexisrprdferably

(RRVasE aklons A0ve 0T A HEdRdied K pePnel RisrbbRe Trapdrapigns as

n?éééuYé@ b%/'tﬁe Wﬁ%r%uhﬁifrb@%d%ﬁalr@&%b@ﬂﬂe Blndmg Assay
Corticosteroird Inhibition Assay of and

anpl e
Moareyirefesablyt AGTi—g/am@Iogmmpoemds;canrhaMet ae- S’er @m5F,r ‘er 20-,

ool SomBPe i B 207! Qolotd bl ARty oy EeRed atronal

nﬁé&ﬁbﬁdd@?@orﬁﬁé{re@ltémrﬁ\mﬂ@&Aéﬁ’FH anal og serumhalf life
In some circunstances, certain enbodi nents provide for

[@08Hndi ng tATH@NawGHEaPMPPURESs Hratdinchtorarienal mgnwane with

R S e v O

umiStlitied AGTHecan ba idergtifiedusiryraarin wird Serumi%fmevkdrenal
activity (grey bars) and in vitro activity

Geunpglitye Bjadian Assey Eampe sbnblamess SWNS th@tﬁSUﬁ%@f an in
v@é&n%eﬂﬁwgdfre‘é%dreﬂQPC%\Z/rgJetl ?é B?ridlngg‘é%ﬁ ?sur Bglf%he Mmethod

the 1Tn vi u5|ng
destiitest inf EXarapie! & uélngrtdetelxemplarylA(E'ﬁHam’talag AY 8Wdshaving

SR T AR a1 47, dPeciaph 200 SHwo Gecsquiy st GRS 212
<?E%ﬁ—ﬁ%$ﬂzrfé%§ ATBARNNAS GoftoRIPEERR] b h8 or¥atfons

sequence een 1 n
iféulpated W;thsadnpbetM@ACTd-ésAgn@hmrdDF’m lazyeL ipdicatesf thegpresence

o} g?eaAtg;r g'm%un* gf tF‘néAreAu%%a%eﬁA'X @)%P oﬁg&H(&olu r? 210 shows the
background measurement without any adrenal membrane present. Column
220 indicates the level of radio-labeled unmodified mACTH(1-24) detected
after combining the explanted adrenal membrane with only the radio-labeled
mACTH(1-24) for 2 hours (no competitive binding). Columns 230, 240, and
250 show the results of competitive binding assays for binding of non-radio-
labeled (“cold”) mACTH(1-24) to displace the radio-labeled mACTH(1-24)

from the explanted adrenal membrane (measured in column 220) by
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conprising a substitution of Ala residues at each of
the amno acid 1 9-24 positions of mACTH. Sanpl e 460
W@ haeesk4es | ncreased serum half | ife nmeasur edPCTUS1009038789
462 relative to both the in vitro activity 464
measured for this conpound, as well as being about 50%
compatiiive bindingtheecepiars suchnas MG3R on the ageanal agmbrane.

STASTb LA TR S5e s bl s oo

mNGCRYE V-ZWétbbté@ éf%rbﬁnﬁbnﬁﬁ@ﬁhle&adlotlabeleheixmw adrenal
anal ogs 410, 420 440, 450 and 470. These resuylt

meRyese WIihaTOrtMé‘cglﬁlf’ mAQaEH(ﬂ -Paxiclean %Qlﬁ@céwﬁﬁﬁd'tlona'
DR AT MSTELTD B e
twtdwenal raemivedree aftenaddingd mnMs‘tdoidIth@é'Ha(tl-
positionsof ACTH are part] c _ ){ gre erreol
24brané>@@umrh§5<2 inelicates friar reduetion 'éut Ml PpT aier»l@bel d
n’[ﬁﬁ%ﬁgb ﬂf&t%d Bh¥. ra@ggbé’i%l Iéiﬂ@B%'d | f¥Inbrane

m no aC| substitutions that extend the serum
ahat éor‘nbihmg/\am brplantgrbaeenabinenbranegseparation withr tOOOnM of

"ol ROGH(A g | TR Gokenatinadey® Fh oA i Ty B

dbfectdd é@tr{e'-:&?dﬁén? g‘f’lbn'%? 8§ mMATTIAAPH) B increased hndlcates a

corticosterone I nduction from substitutions of
dibblate mend iof trenadiorlak@ied el blgs1-24D by M“colrgonA&TMU -24)
red ced both the in vivo and in vitro

frem?“iegggf 6‘?1%99 RBuction activity of the ACTH anal ogs

[ougRar ed t qhanAagd Sedumidfet idreitl Comssiitive Bihding AYSH
anal og 410q-|h§ a (}r<15A R17A) nArCTH (1-24) ACTH angl 0g i

welsaepeaind hn@m@tr@:r cetd”i(Ron-radie-labelied) & 814 AG Hd analeg

t t | 420

oFTPR i kathad By sEAIBNGZ0. Misded SEns R TI: 24.
CORIMNS RBSL 245 alhd 255 chow tlﬂétesullsyof%ﬁnrbétm‘t/e \virsding @essays for
than its in vivo activity 422; ACTH anal og 430 i

ot TersRdisENIsd ATBTAGYIdnIaFR e ralioRbRlRE MAL Bd(1-
237 bbb g Sl FerhBitne R 618U 7 p4 th 226) 87
copAINTI HGI'théT)“cA@T’ ATs 1l a:tg:driaahtrdbom ot th c(calu_mm235)
180RMIco R4S} A PPOIMA oLy 8555 N6 eatapsing Sl of
ré@% BEQ%NGF% %‘Bﬁﬁﬂ a%qﬁb%nbaﬁfraﬁ&ﬂ@f‘%kﬂtﬁpbﬁf‘ls' n

Vit hat was greater than its in vivo
ircéasad deCStH&E& Klllspjjadémérddﬁ the cadip-labelad seA€imtt{1-24) by the

e STl SpRCHabkithe restiedt Bk 2GR in bRk RLATE g nes
aﬁqﬁ@r@ééecﬁ Qﬁﬁ’ntzrté b%d?fb PEAErERS m¥AHraNs tHETdbBod a6 about

can eprepar amnlsteredtoapatlent to
4aﬁ:ﬂdagseater thavdhecradloelabeledrrdaaﬂ-b(ﬁ -24)0 0l ingraased affinity of

ATBiStindind Yo BrdiRa FdmBlane Bl indiBatilo &héBhBed MC-2R
receptor b|nd|ng affinity.

Testing of ACTH analog Compounds in viitro

[0083] In a fifth embodiment, ACTH analog compounds can reduce
corticosterone induction by unmodified ACTH in explanted tissue in vitro.
When combined with explanted adrenal membrane ACTH analog compounds
preferably produce a 10- 100% reduction in corticosteroid levels in serum-free
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{i.e., antigens by antibodies) to forma stable
conpl ex can serve as the basis of both the anal yti cal
WO pavglsssay i n sol ution and the i rMmunosensor PEIT/US2005/038789
solid-state interfaces. These anal ytical nethods can
be |igand-bi ndi ng assays based on the observation of
mteuka. pPredeatly, HCTH@nkelagaeempatds grovide airedugiianiadhe

t he target [yt | .. €. i
SHEBR P En ety ree a YT LR WP Sl e Mdrnal
CopRILRirol0PRBitidrASSLY 6f AboUtSTIBE B, 20% BOR, 408, 50%,
anal yt e- bi ndi ng conpounds_such_as aptaners_are appl i ed
60%, [708arfth%bi 3@1‘1%5@0%89&%, 9%, Bave 98t H9%, Yehs Py &8 7,
934 Go e oo PG phfusbafoR of KofeaRied RGTRLa0M
(EXRAA8BIAE Bs@mSIHe AGT Hledndioy eovprindstthatingibitedrenalt y
and specificity. These |igand-binding oli oPuclﬁgtid?s
hatmenre prashistion saduseddm SxRRAIRG e%ﬁlaat%wf@%? gyembrane 1o
' t t: Lk - ]
o RRIRE AR e o PErEPhef SoAes b po Sprum
Frdwe At forge Costicastérone IntipitomeAssayse sugigasgtingi sedirest antion of
vitro selection process known asﬁ%%stenatclg& .evol ution

AGITH pgalrg<camP rREhadrgnal ARTICRRMERPN] B IONApt amer s
[(fpé%ﬂ ave a‘%’ﬁée\ﬁn?%ﬁﬁseg)‘é%tea% V/P?@e‘?émm}eb%r@ﬁéﬁ 0

siting nsi ng surfaces. Mreover, due to
Cionécdstarbid/Inhéptiani Ass ) wess perforned 4p fstepdihACH HFhapalogs that
.quantities, alheit t affinity constant.s a :
BTN B el GBS SR Al poppgnvtin
of E@t‘%bbétb}’%rﬁ whB 988t PEN QeBERIiG tthd proedsiel siredrmple 4 in a
they may be particularly useful for screening
sapphifreat duiuse mediumsioniaibing explantedpgrenal égemprane ang

o RPHALABR A AL SRS AL SEBED W88, e hdion o
NG apl ATEN4 AC1IERGMLAEhEN.E TabldB BHOWY tid VCBR) -

[0093] Alternativel Z‘re nol ecul ar i nprinti ng techni ques
caticobleroidancasurediin e seisd iie@InediuftinRagriehal Imyife ct

SR P50 44 gy TERERBR 30 st
esBlaffdd MRUge Rideeiedl enernbeshd. oCottiqustdrone levelswese takee,at 2.0

or group of structural anal ogs. Q.Ifju_ncbi onal z?nd

hetesafter thriadsendipembeang waslaced Rdhe serym freq M 99
.hac [ : r;

R PR BRG Toudtif TBRIAY R AL e

sanipigact i ons. Subsequently, polynerization is induced.

During this process, the nolecule of interest is

entrapped wthin the polyner either by a noncoval ent,

591 5%%3561@& QaRPRERATh oﬁﬁ\dw—l ané SHACTHImalogval ent

appr oac ter stopping the polynmerizatiaon

tenp| ate Smhmeul e | s wadhed ouf. UAdrs.esul t add Hrgpri nt
of the NeouMeium i S| meubdtatissed | n the rigild A8 mogel apd
POSSESSESpARTRT €11 C| (nWI7® seRARPE) 3XCTH hem capo mgkeci pl
arra TERH -81)4' €O | peeRbanm f PNCTAT@MAl T TY) oOFREML TPr
the renpiveTsf™ | (appliedtoall | ACTH+ATS14 | 396 mg/mL
samples)

[0085] Referring to Table 5, explanted mouse adrenal halves were
placed in an M199 serum free medium (Invitrogen) for 30 minutes, as
provided in Example 4. In the “M199 Medium” samples, the adrenal
membrane was soaked in the M199 serum-free medium for a total of 2.0
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nol ecul arly inprinted polymer (MP) can bind the

tenpl ate (=analyte) with a specificity simlar to that
Wotooshs24ent i gen- anti body interaction. [0094] Besi/tigz05/038789

the main applications in solid-phase extraction and

chromat ography, nolecularly inprinted polyners can be

hotensysftey dhe initied 361 wirsges (2.5dioues rntel) vegforatherariGstarons
BB i G AR 84D, DU A IF Ry ledhpiaues.

contal ning nutrient

In FECACTH HangEIeSs, @fmotiliedMCPHavas adiled o metmlveg medium,
products such as lactic acid are rel eased

reawtmgdprwlgvaln@ftatgputﬁQ@gegmaﬁb@@mpﬁSﬁ%@%eﬂeet%ﬂ% thg e

O e g

(KI@MP16tﬂJKRAAW)fmAGTI-dl(ﬁ -2NqBER ﬂ&lNO@Obnmsraidmd to the
net abolic rate of rlrrar hi ppoca I Cl.y

M1@9pmpdiam. sasyiingin Rdevel @pegﬁ 5?@ . Goricos terone

de%g:)igdgﬁ' tﬂé%g}fure ﬁ'}l M%&'houré%ﬁé”r) i{ J;EI ‘E@@TICHA?Q& 4

nvol ve
sagpie) ul G0Ny el e A TR AE Tebanalpg{SERIRNGIGO] ardor! 00 ng/mL

of aoRlieHAtnTd VA3 gasied fesstnardodhRay TS HRRIR, RSilikg in a
Iev@ Bféﬁéﬂt%%yrﬂpﬁnﬁojr%gﬁgbé@% Géf¥ad wﬁ%@‘t‘uﬁﬁ re@nedlu_m

nergic activity neasured in Dl- and
twcb haues‘latareflgum alis asgraplbiiomslhommg thezpﬁpﬁpmmqs}efone

mdﬁ;g&ﬁ ﬁgg%ronpﬁgplee% eé% c?ﬂ g%zn(le ty, §)the %ﬂwdount of ACTH

31mn$éé§<mé!§irpmt 19 5o RiuRLRYirealura oY ﬂh@a‘WCWH? einglie 8¢onthe
technol ogy, " Science, 257:1906-1 912 (1992)).

“A'M8d|46pam9 0320 epddhe “AEThiAT -Bd4 Heample 33, ssesciiped

abﬁ\é% gﬁbljrg ceI s%‘f'&“&%& @I%gﬁfm‘ Q&an%eiﬁ not showvn in Figure

2. rF@éfémr@ alﬁlt@' Fidiérd 4 ke abdition cbfhaemmmmbythe aneitanal
met hod can &r ovide val uabl e i nfor mati on regardi_ng ACTH
meankiiapgsn tha M 190 srunivirer mediem Rrmited eniya n?@'dggq'

I
ant{ BE RO B BB RS rfelon, 4 A8 S e ForfpPAE R Forogual
anﬁﬂnr? of the K'PifM AE?I?J—II gyiallo_b.barmi umhoglfleﬂok@'él:ﬂlre@uced tlhe
conbi natorial antjbo raries_for catalytic
amauah of @@rtip@a@mraﬁmdwé%byrﬂgeﬁia 68y450mMP3 %%r\(of the
unﬁﬁgﬁa de@ﬁ- oMAA. et al., "Generation of d| verse

f|n|ty nDnocIonaI anti bodi es by repertoire
cl oni ng, ' Proc Nat|. Acad. Sci. USA, 33:2432-2436 (
hte Ceneration and use of

1
Te§§‘ﬁ9)i%ft &?H 89 ‘S‘BW(H%%"&\Y’ YPibraries for basic
h t
[0(2@86“ ¢ ?ﬂlq reh'%r&g? E6MBLUNds WiRlditéndetPderBifir BEIIT lives can

1)). Ies are generated by a conbi nation
beqfre{mrawtfooneﬂam mplwatumséoaﬂrbam@lpguc@snmwdgr@an optionally

ed off th d t f
TR e er P SRR PGP P8 Bene
th&é‘érm haRReOSr tABNNC TRNshateP Helhie/ toeelimebaitied ACTF i or another
coupl ed to mass spectronetry or tandem mass

AGTH enatogetor exasaple, ARdiH/analag cgym@ws&qm qospiPEisegne or
more amino acid substitutions from the amino acid posmons 25-39 of an -
unmodified ACTH sequence that that extend the serum half life o¥ the
compound relative to the ACTH sequence. Preferred ACTH anal og
compounds can have a serum half life that is greater than that of unmodified
ACTH. The half life of ACTH in blood is less than about 20 minutes.
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structural evaluation (Ae., Hsieh, S. et al.,

"Separation and identification of peptides in single
woewsoseedy m crocol um |iquid chromat ography PCT/US2005/038789

-Matri xassi sted | aser desorption/ionization

time-of -flight nmass spectronetry and postsource decay
Therefbses particukaryl prefeed ALOHanalogapmpasris(heyeg serum half

Tr.et,yak nt i i ve anal ysi s of
life € fsa%ﬁ‘ltgég?ﬁ% Qiﬁ%%egéggﬁ \;n vivo and in vitro
[0os71Ng |iauhd &hhcéfﬁb@&mh}eﬁé@@éd RERIRYACTH Z%dloYs are
tandem nmass spectronetry . Mass Spectrom,

preyidess 3EREHded hadidife AQ{EH aa9|qgs can lyg idantified ; as having a first

act&fﬁ%sﬁ%ﬂﬁg Cd(fth%' %@bﬁ%orfé‘@%@@g g%%ﬁfg%d de®etel in

vivoRRat isgiedtey than aaetbrd laaf \hw measuted h51y tbb%erdmnfgee
i nformati on about the nol ecul ar wei

ORI/ GEPRIAASeToW SRoFER: ndhe dnemERAlvEY  where the in
VIJPrﬂIGWLS?i’IbQQ?%Id nﬂf‘fr%esgﬁh?ﬁﬁk dcsrtlbésté’rlo?(fggg@ $idH Rssay

0 eXx I'on~about sequence

of ERampits1 aﬁdstheelemtrcgaa%ﬁiifyhsmmlasgrerbbpwwds SeuidBfreif y
ounds t hat uce | ess corticosteroid

~ ACTH anal o n

Adg@@'&qwsgﬁ nf@naliiomaﬁﬁé%%ﬁmpi%ﬁmd. fied ACTH of
f

[00&¢ tact| g hik a% Pd'@b}stlﬁﬁﬂnb%@oﬁq@r ﬁd%ﬁlo?&?ﬁ?Q also

menbrane with an 'ACTH ana
enhendoAS Tof asalogesaru@\ haﬁﬂﬁbanabm@ G royosianzes, oertelrmt ify

oA BSRIPYHE tEE B EROINGIRE Sieorg et 7 G hyAtarA analog by
mcf&rigl rRVbridoSiRPS anfino RERIS 41ithe 28-34 pskitiass nah ATEPr ane

a second adrenal nenbrane; b. contacting the first

modemdeancludur@ hiNGTH o mACTdbnPtgurei bis @ graph eampadng the in

o AR e BB A RTRBISHDR (P HEBRY b EAAETH anetog
comPoeAns rato, #200%300440,45Y, 4601 8nga70etRd disevba A OTH
adrenal’ nenbrane after contact with the unnodified

analogreqiepaungs; the in v estiviiyivas measssenysiaaitaa method of
ExBRERS 3 Mg thbn i SRy SDARELR GORB G hhdd & CTH

subsequ y neasurrng a

Exaniplen! M resulté acd providet &s ailshragapletothedy chmcmstemhe
adrenal nenbrane after cont actlg% the ACTH an b é‘ﬁ
r’

industipar 402 measured as agpieanipgarellvefo dhn MAGL
seJ 516 SENBNOLS, 75r85h F¥6HR S2bamlon, gion aec

"Alah9-Z cefeds tothEoACTH amjog$AAm2ﬂ924VKV¥P¢A6TH (1-24),
secretion than the rst corrp und, The, unnodi f i

copepeas PP Shhl BRBBRAIE S TabamiE Rt 6724

po§ﬁ@n§ B MAGTH. Sample 460 showed an increased serum half life

measured in vivo 462 relative to both the in vitro activity 464 measured for this

compound, as well as being about 50% greater than.the in vitro activity of
unmodified mMACTH. Furthermore, the in vivo activity of the (AAAAA 20-
24VKVYP)ACTH(1-24) ACTH analog 460 was greater relative to both mACTH
and to other ACTH analogs 410, 420, 430, 440, 450 and 470. These results
suggest that the amino acid residues at the 20-24 positions may play a role in
determining the serum half life of an ACTH analog compound. ACTH analog

compounds with one or more amino acid substitutions at the 20-24 positions
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[0098] The first adrenal nenbrane and the second
adrenal nenbrane can be positioned within a subject
wa@paehkRegoncentrati on of corticosteroid can bRCT/US2005/038789
nmeasured in the bl ood of the subject (in vivo assays).
Alternatively, the first adrenal nenbrane and the
of aQirtiacdparislaryriretaneddoe esigriding the sarom halé lieusjadive to
wherein the concentration of corticosteroid is
ured in serumfree nedia (in vitro assays).

[G089ENI g ARS8 eskaPR! ASTRPahdloyicopnpduitidei dandcib@i@amino
steps or in vitro conpetitive binding assay steps, can

agicseubistititiome thatextend dvg agrush Bplf Iv&mw@houtsa@nr@f:@bhfm y

PSS il oSS BA yfon o o
ATT9afarRg, Q@&heaﬁiﬁéﬂmnwl\ﬁdl(aﬁam;ﬁleﬁi)torWW@SQExample 4)

corrpr|3|ngthe ACTH peptide_ and the second nposi t i
Assaps.i EphgxamplencPAicostarene ingvugtionieuy §éh$hﬂytl%%@hmenb’5 -19

BrEOSIEACTISSOBIERIE0, 20050 08 LS SR e

i &voianel mdﬁtlrcs Seﬂ&:oei;]erom frtmlurrtmlg acneltpof the rﬁeC'ﬁHra'rrangs
assay i ncl udi ng the _assa scr,
RareDIR enmogilflqsidmé\QTd#h%@aﬁpe;éﬁ%ich&tT p;%%%sfee W& Is a

D o

agtiyityod tiethat wisegeabetibamits én yprecadtiviy 41 MQTdrh ahalgg 420 is
ore e . 10

kPl e AmAL THEGBRbAGTEfandogirtisingrRedisd an in viro

a%ﬂ 534 ﬂ%ﬂ%ésogréaﬁ@ﬂhhﬁ Gs VA vivesctivie) B2 e hatTed analog 430 is

ittons, Incfuding conditions related to the

M@ﬁ%ﬂdﬁéémkmﬁﬁ -AG:)F ACITH @mlol ribat dgroanstated @npiirdise

agﬁw PR i oG TBRO 3 vyl ar PATATRERCHR) Efinib ad i

O8 IR 1 70 MABTH (9124 ATTE ahalotpthat demonkiated aMi I/mwtro
sco‘ge of sound nedi cal judgnment, suitable for us

acﬁwtwm thatwashgreséer thes ilen STver Y Bérragl ARdH analog 470

LR T e T v -
RUUMEATL RGNS bloator 1han RedbiivdesttyL /11 sk rati o "

[0102] A "therapeutically effective anobunt” of a
compound such as an ACTH anal og peptide, with respect

§cg.Fgﬁ$‘g[M th&gL ment , refers to an anmount ofthe

§e oF peptide in a preparation which, when
[6090]ni St er dd asevEth epibaalimient, m@lthddsé@fesaregmngrAQTld a

TR L W TR RSP R 2
e SRR MR I AR S 0 e
doenihistsaed do arpathent to assgssdnmivposdisore inductiona

[ngﬁonabl © The specificity of molecular recognition of certain compounds
(i.e., antigens by antibodies) to form a stable complex can serve as the basis
of both the analytical immunoassay in solution and the immunosensor on
solid-state interfaces. These analytical methods can be ligand-binding assays
based on the observation of the products of the ligand-binding reaction
between the target analyte (i.e., a compound that binds to MC2R receptors)

and a highly specific binding reagent.
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benefit/risk ratio applicable to any nedi cal
treatnment. [0103] The term "treat" or any derivative
wo b@sesfieg i . e., treatnment, treating), as used PEF/EFI005/038789

refers to and includes: 1) preventing a di sease or

condi tion associated with high levels of ACTH from

[@092]r ri ng iln ceripirt instancehaalteragtive apalyis-bBincdgicompourds

di sease, or conditiqgn hut. has .not. yet beep di as
sHefs PR gpiaets Aie apidiee Hyorna- i Gt ess g Ry iR gRY
sBASAGe 3ERBNING. NAPiiRers &8 lsindé-shahtibd ONIA or RNASt i ng

its devel opnent; or 3) relieving the disease or

oligonlidledliviease@rnsesavithi the cangisity 4o E0odaizencipUstagget

e R R e R
oligsridledttidsainfhictsropértiet G Rintibbdies & analieyy ef diaghdsticc

ani mal _such as a manmal, fish or avian species, for
foumaisr Thexaredelded igp swliqueioveral shapemir FOr tirieate binding

| I t ' rom
T e e e
seleetionl produgs leicvimas systeniatid dvolutpest ligahdsyregesential
or.angut ans, hupans m)nkegsr and donesticated ani nal s
epEciyTenh s, EX) cAPRMRISJHAY bave advaiages aver apiiperigs in the
' : |l j i s@l Hanet
811 BRGeMATTGDn Sorii g BERAES, MBIty BN LR Kiany
répgvediticibiE syrebetioapptoach'in iasiy upenhtities, allveit ther affinity constants

condi tii ons, .di sorder S taons,.or diseases.that.m
e ConaiaieBly IgnebinatBosg B BRETQAISE and BESEDILY 2 ECor

I- . .
CRTEIRE 5100 ofRSIcrpBR ey Aeffepedh by ord opyabinin
appligatianisdn complex hiofagicalaaatrices {ie hinddemityirg ACTH analogs

i.ncl udi. t.ai | t.i N t '
wifrentelied SR i R A AT B TRGR) ARRpECAG T B e
pBS§HeRs HAhreqrditlian attvemasinbipgahed MC2REf er to

condi tions, disorders, or diseases that may be treated
[0893]equl at i Alteroatively,goelecolarimarintingeshaies may beruseg to

ShEH B B TR L8 A 2R P B a fhgioue
it isl bhs & B theprepaativh oh polyiheriy stebsnierthdt araselsctiveit

may be treated by regulation of the MC- 2R receptor.
predgtermaipeg for/e-paricuais hstanres ol igiowhel stictyial @nalogsy

' i P j ; ] t hat
bcfiyidl 4t &8Bsdichl EiGReR ofblpicRefiri RN 10,
ntstnpaykcs hnd tshgehes adre Gllonedttodnterast with a éemplating ligand to
endogenous ACTH. [0107] | stereoi soners ?f t he
CERSD wqr%mteﬁcaan%ssﬁbsw% s PRy Maralify ds ndyed.

U858, DETRSbRBTA 1RERSH T BRFRALES i Eneichmer
eitheli by duraincevalenhi sslfressendslingrapproaghy wndy afeversible,
cioge\{lgrq% 58&0%%}%: Ptf%r s":(‘cg(paprllﬁglg fhe Bgly?nuet?lségﬁgr%,itﬁleltgmfprlg’[g rr%lecule
is washed out. The resultant imprint of the template is maintained in the rigid
polymer and possesses a steric (size, shape) and chemical (special
arrangement of complementary functionality) memory for the template. The
molecularly imprinted polymer (MIP) can bind the template (=analyte) with a
specificity similar to that of the antigen-antibody interaction.

[0094] Besides the main applications in solid-phase extraction and
chromatography, molecularly imprinted polymers can be employed as
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ot her isomers, or may be adm xed, for exanple, as
racemates or with all other, or other selected,
W@ e@nesi4somer s. The chiral centers of the conpPChtis2005/038789
identified by the present invention can have the S or
R or Dor L, configuration as defined by the | UPAC
ndigialoginsd miterdives be anfilbadies in pompetiivehbindingrassaysnuring

R BT eSS RO B B LS Lo o

gleeBtaiafd faldnmip hheaerlic hetabglidyireaiictssuahmaniagtic acid are
comensurate with treatnent for syrrptorrs associ at ed

rel¢agsechninAgiPpRYsiareatry.dhese ichangghv metakoligrrate are recorded

o4 RS kP B RS SE P e BB SR Bore
(iRhamaeySiidragh, Kol 'Bifiedts of ezh;lftgoﬂn exposure on metabolic
phar maceut i cal | y- accept abl e carrier.

550 QF PEBIY intRocamRsb sHltuess anpipatian ﬂfgSIB@On BiGrEPByRiometry

TR S o AR LA izt At

isiavéloedin giartlilodyds-neacrophage byloeyr-rsltxrrwlallg\g:taom'rmgmmm
solid or liquid vehicles or diluents,

, [ .
tr@ﬂ%ﬁ%@@ute\&%@n%mm.m@go ysm%aéaa%&f@agﬁ%% figonucieptide
Biogﬁenﬁﬁg) Bk SigRio- %Qﬁf@©992<38%\ﬂer C.etal,
XClI |enfs I nder

pr eservati ve abl |l zers,
“Depmxnm,rgletacn)nt;ameesdretglrt B+-tawhii-drarsfeciet figsohlngis dy

sl o SR HREIAIO b FECAAIOBP b GHe £ LRRPIEG i OReHANe

MROY @R, FaN. BEaRATheicHicep@oPinicby Cyii_elbﬁ@tere BTBRGRal FOr

exanpl e, composi'ti ons” conpri sing H anal ogs can be

applidatioss @f siicon echinatedyeh Ssgerwab%@% afeeu912 (1 992)).

MoDRV SRS S THE ¥ Botpch gl B8 ol SRl b B S
NRAGRAES irludORe GraHBASMItEsTs Ugiows f&tftoﬁsu PRKMN MS¢eptors, and
nasal ly, such as by inhalatron s or topically

theuliie. aBhus theenicphysipmetst ewih cas) hraviga vala!ﬁalei ifformation

SRR AT HAPIGRE ek ARBRF B PRSI e s,

[oD9B]ogs of § hetm/@:nhbmatdfw libfanies @eane a,sduece of diverse
admnlstere in a formsuitable for |rrme<(*l|at rel ease

sHClusRHRRIl s larewcale hiosharicsl spieating il & Sanbbd- of al,
“S(FLBARG (o Eh aRECPibrbiEs Kl Bl ﬁte:ﬂg»@ﬁfer

CONpoSIi t1°0NS conpri si n
resmtibngs @batAorinidrSyempi, dB9: 1e¥5-15&E (19 BeresonnM AdA. cigé,
eS Suc

QS ah 5 e i B a8 SR peoe
ceﬁﬁ@gﬁv&é M}F Aca¥est) QJSAfaae 2141?821@36 oD {; %h@rl-‘l‘&ughﬁlen

ormo I pOSones. Phar maceuti’'cal

ReAnfiGsneration arwhpse of slypthe’ec Aemrdaamhbmw@m@mri%@r basic
RardS AP AcPVER BARTa ek SR ARG o
gBRERRED b Letrbitatlon Bf 88[Hvh MR solid-phase chemistries and are
cleaved off the solid-support for screening.

[0096] Separation techniques such as liquid chromatography, gas
chromatography, and capillary electrophoresis coupled to mass spectrometry
or tandem-mass spectrometry create analytical systems available for
structural evaluation (i.e., Hsieh, S. et al., “Separation and identification of

peptides in single neurons by microcolumn liquid chromatography—Matrix-
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with a pharmaceutically acceptable carrier vehicle.

Conposi tions which nmay be used for the prophylactic
w@anwensmsapeuti ¢ treatment include one or nor eP@ECUE2005/038789

anal og conpounds and a neans of application (such as

an injectable carrier system intranasal or
assisiesidasemndesarpitn/ionization] timeaf-flight shasssspentneineand

S e e O RS e T

TERAkSVa, NiVI eE4 bERGtiRtReRAN Lol B-RitatiBRe HRARGEDNA
and concentrations enpl oyed. The phrase

adguets ria vd@ransein wira gsng ligslicclypnmategraply eleeiiospsagi n

AReeRIaIRaTt hbetionteRin ToMBRSSaRR By sae0p7e

(1f9d8g) ednd Tal/loe G Weéﬁalpl“ERbursﬁfhb\m iorpedratapsdl ating
material, | nvol ved in carr ‘ghor transgortl ng the

SRRMABetrLh8h & bl FftareIRs0 1911260106 dYlashe
sé’%&?qrg%%?sné’é@gulaﬂg 934 Lg r gpd\ﬁdiﬁ’g @Bg@ﬁtj%#?oﬂxgt tﬁ@crnolecular

welghaf Iak&cﬁnmddwmb%dmﬂélean@ﬁﬁdd @ImUSchftrdilbd fragmentatlon of
formul ation, not injurjous to the 8at| ent

lasg® SAREYISS /ISR Byseelaﬁﬂocext@sw sfa%rrb@bew the sequence.
rials

OB 2 MOS8 SRR LEE Bg ot o entty

ACéI'di analoggiamsmamdsahedt imdace dess dat)icattarait sscradionlbysrenal

meSrbahe ta g LACTH oFSEQIPND 2 o SEG up il g
metJaél t eehé.y b@é@nta@ﬁﬁb ‘éﬁ')éd%bﬁ’ﬁ‘?né‘rﬁ%?é\‘)i@wnth@n )(sze;meér@aiog

kagacant gelatin

Metiodgs ehscsreeemg IA@\'EH@madeg bompeun@mtb lﬂmibﬁsmmpgunds with
Xe 0ils . suc cot.t onseed
BB AGTH RS, SR8 o BAfibeipin A bRLBRIheiynore of
th@mhg@mgagb s{(10) qgl ycol s, such as propyl ene gI ycol ; (
oIs such as erin, sorbitol, mannitol,
and po|a,4eprqw@n@ agflryt@«gren@inz\)endyaee@ndsméﬁcw adnepal
ol eate anﬂgﬁhgéh | aurate; (13) agar; (14) buffering

agent s, ﬁagnesn um hydr oxi de and al um num

hydr oxisle cofithBlingtte fiist adedrthl mendiraneya fige @ofrfpbeltlon
wat er; (17) isotonic salineg; (18) Ri nger's solutio

(19) et hyPommp&singIan unmpdiiederiide qsmwrﬁne@nummﬁed

g%l (()séd | nﬂﬁgrﬁr@% Eﬁ?acglf&%gﬁgh I)pb?egn%éﬁhﬁ n cert ain

enbodi ﬂenbencelhmtmmaﬁlmrtlnﬁsteroimmtemfby tife filseadrenal
resent invention re non- ogenic, i,.e., not ..

Pnduce Si mﬁmbr@aﬁta tes GeBtagt WTE tg? é\F‘zﬁ’Pq’qm%d ﬁl‘?g'ﬂ" peptide;

admi ni eESHtaE@n%‘tr@ééc%Hd a@%hsnmeh#tgaggwupé Sges | Y

acceptabl e carrier 1S an aqueous p ered so ution.
Accept abl eowpositionsongpeising thet ACHH amaalbgj andssbsaqriently
nontoxi c to recipients %t t he dosa

concent r al"1e5s4"@ %ﬂﬁeptﬁ%’i“ﬂg QEB%WF@?@@H Shotpied by

phosphat ethééédo%ﬁeacﬂfﬁﬁaph@ﬁ\’br%é aftbF c@ﬁt‘a@ﬁng the ACTH
anti oxi dants i1 ncluding ascorbic acid; |ow ndlecular

wei ght (| esgloghan about 10 reS|dues) pol ypepti des;
protelgf such .as se

i muno oBgmipﬁgng i’ih))‘%l 6'531 tq;olnper'ﬁ]ra'hon gtj corhcos%rond secreted with

the second concentration of corticosteroid secreted; and
e. determining whether the second compound induces less

corticosteroid secretion than the first compound.
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pol yners such as pol yvi nyl pyrrolidone, am no acids or
am no acid derivatives such as norl eucine or

w@emwsHkEee; nonosacchari des, di sacchari des andP@r/li82005/038789
car bohydrates including glucose, mannose, or dextrins;

chel ating agents such as EDTA; sugar al cohol s such as
Theonmaglifiest A€ Hpeptide isaireferalilyriting peptide of S&eS I NEH2 £

dj .and/ or nonionic surfactants such as TWEEN(tn),
Séﬁ%@(tm or PEG Any of the carriers for the ACTH

[0098] 09 My The filgutdrapiMnehbanes andené isevehd aErsmR
However, if alcohol is used in the carrier, the ACTH

memirege §Ei6lh_eop%‘éti¢ﬂ¢chwﬁh@eﬂ siehjert o Bipcorgengation of
G chh PRy o P BT i O 5 dTi)

Apdaegidely théfirst atréredl membraneecanditiie secirsl adrenhbmehdrane

heat ed, such placenent shoul d be nade after the .

argexnlanteddeone dag subisshanghuneraig tag 896%@5@“%&&%“00““0'(1

. r i f. t C . . her . iS

o tp el BRyATES Aty S stcar e qdesity b

carnprisingubsfvarinkibition Assaygsteps bormvibro competitivegdinding esgsay
be sol ubilj zed i t. neets

Stgfogit ‘Sén 3@33%33%1 Hiléﬁq\llfo{nplfimg)§tepoyv h xgtpr@fﬁ\gggﬁrp@rfﬂg@ed either

; LA %?@'ned with a carrier

Inrsﬁjg%ée%?g{ ﬁgg%é%% g%?dc:)gafr?ggs 3 a stabilizing buffer
envi r oraresimuitanepusiytcaintactigg dhe isecand @digial amembrane with
sui table pH range, such as between a 4. Q. and ut
-0, 1 nol T et PropPYfonsBmP s the RC TH pemtgBihy PR
pH i nter vadedifd brAPosifieh eo Piéﬁ@‘the%Cﬁ!FNaddrég?%rat@
that is a nmultiple of 0.05 there between, including pH
val ues of s@hsequently nreagurings serprel eoncaidiedipeof i c

L2 a8 ahe S8t L inq S 8RS AN LT e

ee of |Gdrddningabbayptaminelusieysiepkefipesbiniing one or more
acceptable carriers, excipients or stabilizers, )
othre AEARY S INGUGIRG the asseyT descrbiedrrsethergemme gofticogteroid

ey S
Absdy & Sbrum-tFreé lAeinerhalrinhibitionpAssaym Sieps\canybeaperfdrened in
ACTH anal og. The buffer contain a reducing
anybafat 9nl§§%ﬁﬂbﬁerweﬁet$ﬁ><%ﬁ'4;ﬁm%i tol. The stabilizing
buffer also may be or include a netal chelating
reagent, such as ethyl enedi am netetracetic acid
ACQT$HbdnalogEbmpasitionsarxb Administration a phosphate or

RIS PARSDAEE S0 BBr B bbbl
c@&ﬁ?ﬁﬁilbné nygnt ir@ﬁtiﬂ}%y VaRiotl§t XOTRSGIddONorifitiopisdi idlivding

the art. e effective dosage rates or
camitions redatetiie theOrenazpregsion okiACTHdpatients. part on

h nal i1l b . _
T T T —
aGodpianiee rafertdionghidisgto ligahs, niHi€Gals0d¥dmpaskionsaand/or

the size
dosage forms which are, within the scope of sound medical judgment, suitable

for use in contact with the tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

[0102] A "therapeutically effective amount” of a compound such as an

ACTH analog peptide, with respect to use in treatment, refers to an amount of
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and wei ght of the individual, and other considerations

within the scope of nedical judgnent. The duration for
wais@ens246$he conposition containing the ACTH anedDySHD3 38789

depends on whether the use is for prophylactic

purposes, wherein the use may be hourly, daily or
theepalypeptfda oapepiide in prpsepatiatiot, wiaichwwaenadninistered as part

th
of ' BrsTarh YoshBRuARoh s’ aL BRARR L St el fmal, apfish)
amsssied a speptdhabmiesiogted aycdrithitior!, cor $lows She dget of disease
weeks, and/or on a dai I& basis, or at tinmed intervals
g

conditions 5e0WAYg tanglinies) @WQW&N@@IW%F@M@ disorder or

o8t ! B, R4 BTV B, Bl 058 8 M MéBhonavi

béﬁéfﬁﬁmkrratuo@pph@ﬁbl@h@anymﬁmamreammsut| ons of the
resent invention vary dependi ng on the p&rtlcu

lenvi si bﬂeéﬁmFort"G@i‘(a@ﬁl any wAgHeatite AegiachndCog figatment,
tr%?@r&é)?égg{]ésehﬁr‘%@éﬁ,g/e?%sqg'ﬂrﬂi FcRIRE: t 9) B[é?/%h'nﬁ&ta bRRease or

rone or premature
CEMditipn alssocla’@aig\mtlamwgmte%fsoof A@T&bltrbm ocowmring m:b.L[IiEblen’[ that

Wf@&wéﬁg%m 3%%31/ g\?ﬁﬂ%’ggd'g%%%é)l’;aaﬁa%g[\eiplgghpﬁ np yet ' Been
g‘ﬂ%@d %%Sl?a\i?ﬁg g?nhrimﬁl‘ﬂﬁg‘tﬁé dlé@ééél gpébn&ihdh Cé%gomgted with

ses, such as t1nes
higind éevel o ad A@é’H te@ ,spe*esiﬁmg: |t$o@@vet§>.pa§maahd>rf Bedekgving the

dg;%g%sg ce@ﬁ@ﬂgnéﬁ%ﬁ%{‘eéa\“’%t 6'95? Efvfgﬁ gcﬁ A&ﬁﬁ/ 3%19:’378(3&”3'”9

rérg@sﬁéﬁ'oYtHé’d@Eaé@%r%@ﬁ@ihéhC conpound enpl oyed, the
tabolic stability and length of action of that

[Gdd4Jound, At ‘ipatiepktbessubiens,” aredysack Bymanynyusdy Herein to refer

S PG B dfheSion 35 RS e B

spocleSEYST WhictPftrddi@eparns | grobidlede im Chdcbﬁdanc[eoivlth4iheﬂpﬁesent
det ermi nation of the at%ﬁtgrlate dosage or route_of

invention s Mammaliansprsias tat henelitieoriing| digglosat HLdirhanglogs

o o R RSB g AL IRl fpensces

oEel‘r@W@?’s nganfm lp?@n&éyﬁfeﬁid dgntdstleléfea:banmmlsic(efgs,bpm) such
e ertorne 0 oW

amfwmqats Jmcgnda@a@%@aq 51935 Bgéhgarﬁgt@rglf %%? gf)@ﬁ%éi igglude

%ﬁﬁéd %,gd Iorh GE%YU ﬁsdatulaepljt_ Gpd cokinetics and New

Eds., Perganon Press,
[(NEos]Yor Kk IBBQtenmp "A@IH @eated heorcbtiments asedrheséint tee refer to
active units of ACTH anal og,.t hat pr ov
CaRHLERS U Qi SEPPIABERGE CIteaREF T ah DDy ed Y. or are
réé&'ﬁ) etcP‘c ou}e%_q U f M ACTHRRate§0. Qificosteroid  or
vvet or danp environnent of
cbhm:oa’ma:bl bnelsorraguMIssaqjeACT&h@wthm dael agreasl wgmbeang, or

bl th f ab 10, 2
37360 " sb. 2r “AGSinceiy Fshavsn: MG Hbo DBlie, Cerain
n@&ﬁ&%ﬂﬁ@ééétﬂowaémtba@éndiﬁ@hgde about 200 units/ni,

[310006]un| ‘s The term "melanocortin-receptor associated condition" is used
herein to refer to conditions, disorders, or diseases that may be treated by
regulation of a receptor that binds ACTH, and/or by reduction in corticosteroid
levels in a subject. An ACTH-related condition can include “MC-2R
associated conditions,” or conditions, disorders or diseases that may be

treated by regulation of the MC-2R receptor. Preferably, MC-2R associated
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500 units/m, 1,000 units/m, 2,500 units/m, 5,000
units/m, 10,000 units/m, 20,000 units/m , 30,000
wainios®3298 and 40, 000 units/m . Mre specifi cabCHPS1005e38789
exposure to the active ACTH anal og units may infl uence
the desired concentration of active ACTH anal og units
comhtmﬂws CHme beotreatiealt b;anlsmdngmerM@ -3Ryrrecaptarvaith an ACTH

ahelanbrl iy ¥ fadticBrTReh 3 SUfiteubid BeBatirl Bffdréa to
tHEIROE PSSO rtiB6dt&oid Qe&@nbﬁldy%daa@ehwmmﬁ at i on and

reconstitution. Therapeuti ¢ conpositions here
[0A07dr al | yﬁdrﬁer@ommensmfdha aopmReUNsls idratiiier uamgtr@eihogs of

5~ FhanBRay: gt oBBafrent cabfe BB icngl bk are
coMeftplaed WRRAI e dddpbSHf thigmlepsionf lhﬂw‘ dma:l%iéneo&bmers of
conposi tions conprising ACTH anal ogs i ncl

thawp@mp@blln@lsc@fnib@slmlﬁbh@,n fﬁ@erf%l @xacsn@eprb@\/subﬁ@nﬁ%lw free of

o, BT ] B2 ol S 48, BtBhtes o win o

ofH&] 6t 6ihetideltied Btbricistnadise Tad chleactemgns dfahe @ompounds
|np1antable medi cal devi ces, nucoadhe

ideswifiedi bY offte REeSIEmBE@NtiPBnSaR ohaYes p & i feror D or L,
ci@@‘lraﬁbﬁ a%%g?ﬂégtﬂyQQélUi’Q\ £ 1674 ﬁc%ﬂﬂﬁeﬁd €S, an

anal o m ni stered i ntranmuscul ar or
[Omajavenouns amje@ﬂhoembédnnernartbe epretsbet Alistbsutal partains to

canbe adm n| stered jntranmuscularly, avenous| y
PEABBRERAISS] s | SPMRRRIIRNGRIFYTPHSHY ad%bﬁ:H ? ‘and  the

aambﬂéﬁbﬁ@ﬁerbaﬁoeafsubfﬁﬁ h rﬁﬁﬁnéﬁb&ﬁh@is@rate with treatment

conposition preferably’ conprises a suitable carrier
fandymptorns associadaT I-walnaarmgAGEHpr@la‘taé canditiear r The kauje of

oS PRE R 820 Sl s Sl R AR Sfh analogs
cRASBE BARIGyd HsaiPasCWfan bRa®sddediichb doifpedisEindladieg a

of adm nrstration, an isotonic fornulation may be
pbamac@ﬁmﬂwacyepta@lﬂ t cagierf or Theotfiaraacpuiedl icRBIRR$itions

BRSPS S g oS g o

cBhaEiBA s deidib @ vith efdvaied aé\%IsJSﬁdl\Cﬂ-labhhthﬁ sormulated for
i nclude gelatin and al bumn. In sone exa

evag@iem@y ranaplpying ag@Mentionaligelf 6 liavid s rﬁﬁSapr [ ijuents, as
w‘% Oaso gﬁ%@%&#{hi’cﬁﬁé fl\‘?@sa f)f“a' t9[51e°' aﬁg ﬁ)ergfa‘?% k8 etk k' di€desired

ner a ove,
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AN~ dMalogs can be administered by injection by subcutaneous,
intravenous, intramuscular, or intracisternal injection or infusion techniques
(e.g., as sterile injectable aqueous or non-aqueous solutions or suspensions);
nasally, such as by inhalation spray; or topically, such as in the form of a
cream or ointment; and in dosage unit formulations containing non-toxic,
pharmaceutically-acceptable vehicles or diluents. ACTH analogs of the

invention may, for example, be administered in a form suitable for immediate
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di gl ycerides, and fatty acids, including oleic acid.

A ycerin or glycerol ( 1 ,2,3 propanetriol) is a
weomesasal |y avail abl e carrier for phar maceut PCHUS208%038789

G ycerin or glycerol may be diluted in sterile water

for injection, or sodiumchloride injection, or other
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e P . P B BB RGTEE W i

cheyirguesiransporteg theleabjeet ghemipal yrangonerng@garn or portlon of the
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cgag@toéé ks?:gt&ét?é?@]opa'\ﬁ&eﬁeﬁf RagaEMIHTEGS thak; a{é)ygél&tﬁ? RI7RRAR; (8

excipients, such as cocoa butter and suppository waxes; (9) oils, such as
peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil, and
soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such as
glycerin, sorbitol, mannitol, and polyethylene glycol; (12) esters, such as ethyl
oleate and ethyl laurate; (13) agar; (14) buffering agents, such as magnesium
hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen-free water;
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relatively non- toxic, inorganic and organic acid
addition salts of the inhibitor(s). These salts can be
Wee@pasaes in situ during the final isolation apdr/us2005/038789
purification of the inhibitor(s), or by separately
reacting a purified inhibitor(s) in its free base form
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see, for exanple, Berge et al., supra). [012]]
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enzocai ne al so nay us at a preféerre
buiberc environment &6r atntiring tao phbonacolegically weitghte pH range,
such as between about 4.0 and about 9.0, including a pH of about 5.0, 6.0,
7.0, 8.0 or any pH interval of 0.05 there between, or any interval that is a
multiple of 0.05 there between, including pH values of 5.2, 6.5, 7.4, 7.5 and
8.5. Therapeutic formulations are prepared for storage by mixing the ACTH
analog active ingredient having the desired degree of purity with optional
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particular compound may be varied and will depend upon a variety of factors
including the activity of the specific compound employed, the metabolic
stability and length of action of that compound, the species, age, body weight,
general health, sex and diet of the patient, the mode and time of
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syndrone. In the case of Mfepristone (both an

anti - progesterone and an anti gl ucocorticoid), high
waelomess ep to 800 ng per day) can be required. PCT/US2005/038789
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[0116] In some examples, an ACTH analog may be administered by

intramuscular or intravenous injection. For example, the ACTH analogs can
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[0126] Pharnmaceutical solutions for infusion or

injection may be prepared in a conventional manner,
wWe@2@s6/09346$h t he addition of preservatives such B&I/US2005/038789

p- hydr oxybenzoat es or stabilizers such as al kali netal

salts of ethylene diamne tetraacetic acid, which may

txetm‘mhesteMmtramm;tulamo irftiesieonuslys sebatanepeslyi subdermally,

.vials Al t t ly, th d f
ifitetrein ST ARSI PRoRE el  her w h or i t hout
[Rf7i0t her ThaghSEERINS Hp&Sitie®! plaifdaBRd domnpsridesf feersemable

soI ution or distilled water, as appropriate, at t he
oarrrmoancbs;me KB nMaeR UEHv ahdlep eeorspenndss fTBl%opaj’l’lBS jmay be

CHURSHRE, A Plor b0 G0, ARG, S8l oy

cbmb%@aioﬁ% therésranFpease ahbhe irfifarhiu d1AdIOjSstioPs R thirechosen
cell nmenbrane. The ACTH anal og can be transported in a

mMedso ©b rasiminiatiatione ancisatenial fegmulatioar ey be nusask Generally,

SLHRPEET, BLASTAN B RAHE o) LEbd KR8 B manno

sodiitohlapd laetddryy lmtsethe ahées hisopnidsoltibistdudheas phosphate
col to the non-active part of the ACTH anal og, :
q@ggmt oln some

I
b%lﬁ%@%%@'!ﬂﬂaﬁfﬁ usedr optrblizersriicliedn gsladinrant al
SHERIFR! b, Yol PRt 8: Ak FF LhoTRefiatRyy, e
phaada¢e:1ttoat gpreparations c arait grodted atstarier eam:bt pysogem  free.
el L ke ot BT el oo
&9 %o?@:‘oé?ﬁ‘d S Br ”%r'e%’érapfa&m%tfgﬁ% |ﬂ_«§l§dé\cﬂ“lectable

og can be conbi ned a carrier syst em such as a
sphmgane rortslnmpepsmsd/dmclﬂ onay aentaimdor eshrapts sifitablee non-toxic,

ACTH ana C ound qver adelred peri od
PRS0 SRPeBIAE FLRt® o <DUBRTS. LRl MR fq, FBufhEdol
WHIEN AR ASUSANLSE) &Nsoﬁ?fﬁd: BbGlﬁPﬁ chlefifle %éllﬁi@nl Bk O8RS suitable
(aV| ceI or pol yet hyl ene gl ycols (PEG. Such
dispersingtarowettingy anfseuspeodingeagantsx éiqliding synteidc mono- or

Rlpeien; ARa 58 A D A BACEyERnS Wlkraiir 2.2

d?@fr}’ol)‘fﬁi*shw cominatcRElg &viidble dcmtiel doarphetriadeutical use.

copoly (e.qg., Gantrez% and agents to control
leef@s@r gmrelsrrw badlilyied it siryilg neate( dorginjeetign giyosodium

cﬁ?bﬂ:le HoFBrS ottty ﬁﬁgﬁﬁacéd @Xg& Sacceé a@){lae (';?qtféiﬁfet thjection

dsta I'zérs may a bea for

fmm;»randamwm |mled»nuemrat[(ﬁﬂs29ﬂ 0ACHIH180% (\gv); o atonBid%Ccamabout
be conbi with the sustained rel ease carrier

?rpd%Mlt?ﬂ?in'Sd@@(ﬁﬁrBB‘a sgyvens t3aheaAN jghhanee W%H%Fﬁt'%‘:’f many
I%@%fpv\ﬁlég thllJQSd DWSO fmay GQ%UWI%%H@V\)%r fof- ‘injegtion, or

i ncor por at ed herei n by reference.
sedmnplcﬂfﬁtomrle sinfectionge ebrootheo npharimasbutiehlyasseceptable aqueous

e ANLfrogac tRac eCoRIENReS 01 &1 R ERFS A cthe vehicle
AN malyFA0aé HiRGE' Sdiutioh,! 4 BHfokHHSIutléh, and dextrose solution,
particularly when an intravenous solution is prepared.

[0118] Prior to, or at the time the ACTH analog is put in the carrier
system, it may be desirable for the ACTH analogs be in a stabilizing buffer
environment, maintaining a suitable pH range. The stabilizing buffer should
allow for the optimum activity of the ACTH analog. The buffer may be a
reducing reagent, such as dithiothreitol. The stabilizing buffer also may be or
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2004, by Cheung et al., US2003/0125528A1 fil ed
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aﬁﬁ”‘?l@ﬁj 19 SE1Ge iR %QJ ¢ Mistsing, O pyginine;
mMbRoR4c¥FAdEs, QfisdctBafi@eP Ofid btier cHﬂfcﬂxy@?étb'qubléﬂin\g cefHDIose

exanpl e of the conpositi'onal wei ght pércent ran
ot mmenves gluagse)embenmdrdhﬁjme mrsgextbnsbehs amg agents

sl a0 T AV Sty oBSTER Rlaeh 2 BanR ol oab oI oy f s such
a8 085&ia | ABA |d4’ﬁd HififaR RIS NSucnge polisobgdtas, PErAmaers, or
and "STABI'LEZE(r)" may be between about O. 5% t o about

palyetiydars |glya  (and/or pharmaseutinallyr ageeptable salts, e.g.,

S ol yners that are given the
'\%&ﬂ’e}?g' @5@% %bi%ﬁ@dqﬁéﬂkﬁb These pol yners di ssol ve

1R0)at er am@ fiemmm 'qnhalnﬁe@bearcalyl glotéptabke ysajs! tqwns to the
neutrallzatlon with a caustic material such as so

relglivelyi aen- pexies sinergdiar a;add@rgaw e2¢idn Gddiane s F "ot the
rﬁwﬁfr %mﬂ"?e&aﬁ% ca%b%ﬁﬁé ﬁsﬁ‘: 8&]"18% Iﬁﬁnﬁﬂ%%l‘éﬁbn and

di spersed In water orns a
punficatienpl ibecnhipiods), @nby@dpairat@ql fleaoting al purifiesi mhlbltor(s) in

|tlgg%g§%hygr,rr§ﬁet 1A CSH&‘,@%{%@ ggb{#ﬁe a%qm %HWISOH'[IHQ the
sﬁﬁ’”'g'idléﬁtf{) %&Pﬁ:{i’ tg?%rﬁ]’tggv:’@] ?T%ifsesiﬁélﬁéé' M%S alsp Wo%mlde
y conprise, for exanple
hgbma:hldhdﬁ%wfate) tBsuliaye welhogpthadé, nitrete, Gestate, valerate, oleate
palmitate, stearate, laurate, benzoate, lactate, phosphate, tosylate, citrate,
maleate, fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate,
lactobionate, and laurylsulphonate salts, and the like. (See, for example,
Berge et al. (1977) "Pharmaceutical Salts", J. Pharm. Sci. 66:1-19.) In other
cases, the inhibitors useful in the methods of the present invention may
contain one or more acidic functional groups and, thus, are capable of forming
pharmaceutically acceptable salts with pharmaceutically acceptable bases.

The term "pharmaceutically acceptable salts" in these instances refers to the
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conposition. The use of preservatives assures that if
the product is mcrobially contam nated, the
WO orosas8 on Wi |1 prevent or dimni sh mcroor geei/E82005/038789
growt h. Sone preservatives useful in this invention
i ncl udenet hyl paraben, propyl paraben, butyl paraben,
retativelyp Rphdomit inargdnicransk atgsaiebasaveititipaaalisiof an inhibitor(s).

| od P [ b b
ToRIS A% chn Dk o tpBar) i, s g e TpALidbigtion and
n[a@fié*a’iﬂon\/&eth@ |ﬁhi§!fté¥*(§)e@r b9 Rperatalveabahs ahé pariféd &mibitor(s)
ACT anal o esired in a formilation with rel ease

incitsafrae tasid girm:wﬂb@: suitsibe b@ﬁe,tSi@htaseﬁter@mfoéldeaﬁ§fb0nate or

bR e gt PREFEERBEIN, PehiADE ARl SRR wRty dffogia. or
wiRNA g rAiRButiEan acesstabiec bagta psivhati eecondary, or tertiary
conposi tions suitable for use with the ACTH anal o I%Q)jlthlum

aming.ud Representative rallb?éu ornaligakine martnhsals. inglupes t

0 P .
oS GRSt 298, Bl i
Repradentativay ergamiamine asefobfarithe hyrmatiar ehbasé addllhenrsalts
entirety. M croencag uI ati.on of reconbjnant prot
inchides us eiyRmINGe| e &igthyiaaingen gtﬁ'ﬁ/ﬁ%@*%{mq& pereftﬁ?’?'éam'”e
r rh n f
ot} %@Ré‘i“"f‘b. E’@%ﬂ?n B TR (PaB 150, cTaRe,Bee ot al-
s@bra). Nat . 2:795-799 (1996); Yasuda Bi oned.
Ther. 27: 1221 223 (199

[0F2dATechniiiggiables: 78 m?@%gl(tfgo?orwlghgﬁ% CORARISING o TH
a ﬁél%???g‘tnl tdna; lﬁ’%ﬂﬂillﬁdé Hmérﬁ'tﬁéﬂab@ﬁtlé/égéhfé%cluwdggantlmlcroblal

e Polyglycolide Mcrospherée Systens.
ajents| aotifeiargmatarycagaris.rantiviial agentsy &n1oos ;m@ametlc agents

LG B e B bR B8, KB, cocaine

I|<9<§£é?ﬁé’>9l9ydréﬁﬁlok?d§ d?@lonld\dp dfelbAihe0 hPdrddhicttie, dlmethlsoqum

Sust ai ned or control release carriers can be ' "l ong
hydioshloride), edibeicainer i @bycwec thygechfasides x anﬁrebera@qarﬁéﬁ, nand

RS nE WA S AL el B Gy BRaralBH e RitRE Eutotios is
abdiit 6.025% b, ativik 5% &y weightgsirthpetotad carhposition. Anesthetlcs
whereas a "short" or "fast" rel ease carri-er ésuc

spelh agxkenncsaing glapgnay keotsed gbaseieiersrd 5PBG alationdt gRbout
29°{b°586uta55%hﬁe©ﬁf ive (ACTH anal og) units per ni,

over a s period of time. The amount of
[(122]ve uniFtgrpecenticakmdnpusitibrsataroalsd optiomallyf comprise one
exposure depeng) on the nature of infect

. of meara@sidiianal Pigrctyieo BN 1P SUPPIesRA bﬁe%m“@e&arm steroid
g f6hed &t VARbES ; |%V-5h§‘lﬁ e. iRRORYFLST enﬁgn’i’%%\ﬂlﬁ& %ﬂa‘lyz@e\/arlous

endent upon e clrcunstances an can range rom
sﬂagést ofntree pyithesiy afrstemnia hommoheshyinaeluding theohioantivedagents

Rk CI s R T e NS
gl CoRY' gaegg o borymtsatel b d patpnsest o eanich
sﬁpm@ssewhe Wn’réllesle@faa’n@rqm hormones at stages 11-beta-, 17- and 21-
of hydroxylase); b) derivatives of pyridine (SU-c series), e.g. metirapon
(which suppresses synthesis at stage 11-beta of hydroxylase); c)
substituted alpha, alpha-glutaramides, e.g. aminoglutetimide (which impedes
the synthesis of pregnenolone from cholesterol through suppression of 20-

alpha-hydroxylase and C20, C22-liase;  d) steroid substances e.g. trilostan
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| amellar mcelles also may be used to control the
rel ease of ACTH anal og. [0135] The sustai ned-rel ease
w0 o00a5a68 ons of these proteins can use a bi oabGDURBbH/€38789
pol ymer, such as poly-lactic-coglycolic acid (PLGA)
pol ymer due to its bioconpatibility and wi de range of
(i obetyr-sutaiitetegr opsteroid-Sbetbniydieny-acandrostes- baooes ofWthh

oG EaphdL4 AN  agl Bo- RPRAS (oo
velesy 3;:9'29?’ | 1 )e) Qftefdiis oP GheyY @pﬁoﬁ@lﬁct@ﬁeaféﬂmiﬁﬁ @Hichra&e used as

mont hs to years delelen |ng on its nolecul ar we

rapicip odisspaiating ewitisMinazalecodicoists (RNASs DA Bl (62&147%1 1435

(L LT MIbALE L8 AR Bl A8 Mg o

ZReh 5ger ¥h(§blﬁlge§5%c€flﬁabmﬁnd3pld®med\lﬁw ther kidnép @ )Natprorsch.,

I n some exanples, a therapeutic

45@@5’&&%( aa@blmmﬁﬁﬁee\}é\ﬂawfal%wqeeﬁ@age‘ﬁ1-

L

tadPRArthanihvesigitionesh MRutfangtidry ac tisseye colmtammg loathi tegeptor
nose, rectum vagi na, periodontal pocket, intestines
sysiemsel on. Orahe3| ve(r) fromE R Squibb & Co is an

[0 sive W ér?alﬁ%{‘?:%;ﬂ pat ?&[br%fllypﬁt%ﬂrﬂsteﬂgd afitH bioactive

sodi um car box ose’in a
aQadﬂsonwt bsplecmothBuppfass ’mdahnateragtlmm af r@uocbcﬂrtlcrmd dr@mones

OpBRe iAo et uat . MIEPEGN (19, §f78)-11-14-
(lﬁlﬂﬂéth eﬂl?ib%eHylﬁm okdrby-and1 preppiprizinG- mgtmemls (brﬂa

di scl osur’e produce an 1rnsol ubl e copol ynme
which am orNareceptons, (ﬁSQlucabe@ICDIchmOalﬁédtQ))fOVm a complex

e BERb R S AR e S BARR S 0B o I, dfc AR o
NR-YBRE ABbybRy Ol SEiEREe, O&olt 'ﬂ@1 CPPobYyIHEY (1@9551 n&tidgbmpound
Vi nyl et her/mal eic anhydride) and C%el atin, éé)ersed

isi alsenkodwo nase mgageﬁwﬁ %@nﬂn (RLI3B488 pr &Jd486)hi ng b) non-

ST R PER LAY, Hbarbrg . p A2 1980 e

didtlGemi® pnyenbcmaﬁdéor(r@r ugnmlv(eA)ofanmﬁﬁmnneka(manetoxmene
conprisin or anosi | oxane, and a water sol ubl|

Zﬂideyﬂiaﬁﬂcgﬁmw 13, dteleanygrzogaipoliaelr eQkent a?ﬂwﬁalf% i pacid

f
(WghEiRae’ e 160 RecBfiby agfthiafis tne glugogortcoid
effest’ 38y Ml Rui Galiea) enAntiglatbgorticaids t(etd. eMidfepiistdae) have been
system containing a water in o ste aV|n
usdan a GlniGa $eHINg il tmﬁag%on%ﬁ%' %%%e @‘J?Wz(éb}’éh'"gs
sgﬁd W4 E§CQ% %@'Mif&g)r%i?rgé‘egﬂom ahHti- Ebd@;’zsfé"rbhé aRBageanti-

the ot ase conpr om abo % to about
gllE%cbyhomﬂ)unhagbf daseex{upr rial 80 dmgppEsi daghazan be required.

P Sy S hp i BRSE bFaBLAHSE o SRR, BEflf) anc
decrease cross-reactivity and undesirable side effects, impressive progress
has been reported in the development of new antihormonal agents with
greater potency and selectivity, especially in the antiestrogen and
antiandrogen fields.

[0124] The effective dosage rates or amounts of the ACTH analog to
be administered parenterally, and the duration of treatment will depend in part

on the seériousness of the infection, the weight of the patient, the duration of
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ester, and (c) a wax material. U S. Pat. No. 5,942, 243
descri bes sone representative rel ease materials useful
wo e0o6ashasi st eri ng anti bacterial agents, whi chPCT/US2005/038789
di scl osure is incorporated by reference. The dosage
forms of the conpositions of this disclosure can be
eppegreed te cmipient torihe infectiods bajctary] theosprisisnesnf the

G, S BTN TR RIS, IS LA may
ISR et Ty gl ol

fatia eboﬂprdgn@i@rr@peﬁagamepu%@@e masiast frarys Qrawaeks Any

SRR s AR RSBy L5FELORBRR s for

iRk Tamanal ef iy, DFhé rtoAckhiwatich of thel activel ummﬁtACTH
with the liquid acting as the carrier. A dry anh&drous

analog kelieypdin provde foean ateelivenameynigy d@éage of ACTH analog

I
IR Ao 5By 0326 2P R0, BOPBFLIS a8, 00 it
tol abomaﬁ@boe,noewmtermbef @ompcmtlcm,tm rgramiget ofrabdut ¢ Ded smits/mi
and can be manufactured

1q Reodt 10,080, QORI 4GS e abBUL AL 19,000 Ut/mi,
Tﬁgé—bﬁﬂhl nc ?’rg/ger Iﬁﬁﬁé‘ é%ﬁreﬁfﬁgg dd?é ortn;kﬁ fihenshelposure
depepdontihe mmtdrerofmafxaatloa,elrmistble amounlmﬂ cantact the carrier allows

adm ni.stration includ |ons n,sa e C

MG ATied 49 dikstes. Tt be SRtutBpead BaraPe AcTRY apalog
wWolrks %b‘éfWh\éﬁsm RpeRy Eh{/i‘i’éhrﬁér‘i’t”ol?-l%héet @ff@@t‘i\%ﬁh@@s of the ACTH
bi oavai | abi and/or other solubilizing o

adakgds s pgrtarglmed; ta thehaswunhokmolaivtentrappec by the carrier. The

cRETeM ALY B b0 H RGeS R: ddbrtisn on the

bﬁ@iérw&bm mhé BRYA aetHBibb@naledet o or through the
kin. The node of application for the ACTH anal og

[0125]udes AVhemtbevivg adiministralien ©f gy AXatH ciale 48 ievployed,
ngfgmégaéé ] Sﬁ?ﬁghﬁg h%@lééﬁgﬁroﬂgéggpteag%g/&%m B?‘i‘ot‘lﬁoamg/kg of

s@@]e@bb@dgfﬂlelgﬁt bokopd petlag| ot aBodut 16pgmg/alay€tom9 mg/kg/day,
l'iqui d base, a mneral oil base, a blend of mne

depenging pEER olhgr uaytel &ﬁo@drﬁlnlatr%l@gone@wq?«n&?eaﬁ o partlcular
d@%ééé#e a?‘\dsrlﬁ‘é% gﬁ%lﬂ%é"ﬁl s ?hatb&?wp%@ﬁ%ﬁ% in the

ose carrre I na ereo

|Iﬂﬁ‘blu\l‘@r y Itffsdahmlga’red ehatcdn‘fleaaml ﬁmgmulaldﬂsemlbbet effective for
ent includes, but is not ted to a sme ra
diifareie Hieatiagae ComBAUNGS ey iterept ﬁlﬁ%@e\mp Administration

R P S agdfﬁ*sw@w na
ntannaraliffereimhieoinathdbtpeanothgr organcdrdissaep or dry,
eint ACTH apal og S in | yophilized.f.ormo

P8I anaadbantareti ngaldpnd, fir 1308k (& ke may be
p?é &ehl Heaféb’nvbhﬂoﬁéleﬁ{dﬁﬁ& &f. Wittt the ddilition ofl Peeservatives

rriers of topical conposi'tions may conprlse
saelm as gp-hyldmgibgezoatek eor stahilizess t $uiah iasclalikpd metal salis of
ePnylg rrerolle{rlr}l]n% eiahtetie ta(?:ld m%rl&s%é/ya%é/ne%e transferred into fusion
vessels, injection vials or ampules. Alternatively, the compound for injection
may be lyophilized either with or without the other ingredients and be

solubilized in a buffered solution or distilled water, as appropriate, at the time
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active surfactants or enulsifiers, antioxidants, sun
screens, and a solvent or m xed solvent system U S
WO2106/05368 5, 863, 560 ( Osborne) di scusses a nunbRCT/U§2005/038789
di fferent carrier conbinations that can aid in t he
exposure of the skin to a nmedi canent. Anothe
otuspodlon agueons vahitlealsuall@isrfixs aits, dlﬁosmaead@@d gthyl oleate
i cal t}?@%rl er such as Pl astibase (mneral oil gelled

awglﬁowp f{i'8ne). [0139] In one exanple, the

[01D7gNt | ONAGARBRERES aan@iabemiop| Matiuls @Qﬁmldsleﬂnto a33|st in
having about 0.5%'to 10% car bomer and about 5%t

traospcmmg the AGEd @naleg Rorioratthe aetraembpraes. hTae ACTH analog

45l o eSSl AR RN 0 pBir gy o

Ilﬁééoﬁﬁégnbyﬁmntedﬂi}ﬁiqm tShmllmly,r mepaNGTHldralkﬁg may be in a
pharmaceuti cal does_not. Addition of an am ne

rgyerss dnigale. hth%xA@@l'b@n@pgo@an GHSQ R @%M%%xa%%:hmg the
pé&ﬁW&[@a@%@ﬂ ﬁ\% ﬁg\f raré B Cgff tAb A@ﬁl(-:llgegrl(? %’brﬁtematlvely,

hgdrophbbiti mbl@buws @e;leblé ubedﬁo@ramsp?rtl thél/&(hﬁdtanajrog across the

roperties exenplary ratio_o tic
C@'b”fﬁ@%@ﬂ@ed:"a%!b’s6*1%%]09'3‘:?0%)"@30'&0“ |%%?CQ|[F8956 9 qéjn 6 Used to
1081 IRl AR {BRh8lizif (EYABH 6R tﬁ@%rhﬁr%eamwé céfto

Yo wat er, about
[(E‘t28]xyd| gl\/bat@hals dlawing mmn&lladtm&eqser@amblhtﬁbantbeOpawularly

BlEAR o P IS BIRRAhBRam ety aDBa(ASEH Ahfiog, oan bo

cBﬁltbﬁ{éoexk/rth Weﬁn@ﬁé%tém idhyas E%I%bbﬂ'@rprﬁ‘mles f6d sifiained
"CARBOPOL( 1) and the caustic materi al %lnclude

reslealasemf maJIAGﬂ‘I-ﬂanalﬂngmpoumﬂbDNedQ dgsirpdepgriashof tlm;e4qqn be

o, A, S TR ARG, RS o bt won

ek%?ﬁn@ Blicte @épéélﬁjlﬁgesﬂ@mdél)ibf dlpsthpiene rg:ly@dls MPE&). Such
H anal og conpounds to reduce the rate of

fommulathmu@@m aem érlude anrxeinigelciceidomucesal adhegianesuch as

e B S BB RSE o TE oBAfue e

sediue shrbonp théo| cégofTSTMTY, malemmmymlsjecwpdtﬁner (e.g.,

useful in treating diseases relating to |evels

Geotigz) sartdnaagm@omwntm{srete@%oﬂmaswxf?&ad'paqumer (e.g.,
%r s(igglh e a m@ efec?%aé tgﬂg?@ﬁgﬁﬁ%ﬁg stabilizers

n‘feﬁj albe thetepidelefor egsda@ffahmmaﬂom@“lﬁlsl Usevel s, for exarrpl e
to decreaﬁ&_ﬁ_ge e]fects of hi h | evel s of

[QtAdlent s 2RRION SPRPRUNGS Eam &8 Soitinest Vi, i pustained
rélHQ%é'c%{?ler[ ﬁﬁl siTtli‘t?n RieEEriBad! 9g C%E@ﬁ?ﬁér‘i'lﬁnﬁl 9! ®atent No.

or “ox in treating A rel ated
6898645, ditex) Jlslydts 26002.estai ingtied Blaydt BraN05, much isdncorporated

el ERPRSS el SRARbSE oFRREREUF, Bhopblis roloas
fcgrﬁg."ﬂcﬁws & H@hBMé’%élaédﬁJEe Ricnibihas Wi ASTM af¥iods. include
Published U.S. Patent Application Nos. US2005/0164927A1, filed August 18,
2004, by Cheung et al., US2003/0125528A1 filed September 27, 2002 by Hay
et al., US2003/0211966A1, filed October 21, 2002 by Kubek et al. and
US2003/0148938A1, filed November 7, 2001 by Sharma et al., and
US2003/0181361A1, filed March 31, 2003 by Sharma et al., the disclosures of
which are incorporated herein by reference in their entirety. [n some
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rel ated conditions. In one aspect, various ACTH

anal ogs are prepared and adm nistered to a patient to
W@s®wess246$ vi vo cortisone induction. [0143] AGIET/E808ES789

conmpounds can be administered to treat ACTHproducing

tunors in the pituitary gland, in conbination with
emlyddiments), ua i contratlesi trezleaae ytréatmgntg comgTsitianatag include a

GBI felassH 0Bl Rfer e s Bl Bndi o AR A THOhbA The

cORbIIdY RElcaSEC pelynfst, car S e ddieY esweélldbid agsd{ymrmbpt.onauy
| ocalization and’l ateralization (see Adfield

irgluding ,a 'desired davek phgessaliping gneietiesanhe qur@illed release

oG4 PP BT 80 B Lol o g Pl waer

s&%ﬂﬁ@? 905 (1991); and Findling, J. W et al.

Endocrinol Metab Cin North Am, 30:729-47 2001))

[0130ough Polsreer phickeness that mayaler efhdnciee those known to
by

SEHEEST I, BRSSP CERTEAEI SR RAEARIR, agen

fieguently mtma thbl rcdsmétmaandnmajrmaeeminaal indedtries. The
centers (Manpal . ?_t al., Ann Intern Med
hydwphdie. 93 P!@%‘?thlélgﬁﬁ'nﬂcﬂgeﬁhaq’% Q%W%iﬁwdiorc%amp'e

u e ] t S,n N
CABAROTAR (15 LR Lok DR, HYEANSS i paon
TiechnologiesatDayion th.Jpi t'NATRYSOLEc {Adualan leImmgton Del.),

REPLEE oA Rri0he IHATRB! 0Dy ordh ySTABTLERERS, c(SP
T‘@chh%g%'s}’vmfé?'l‘ﬂlf)d M Gelhd igent Ynéiﬁéﬁ?fﬁﬁrlﬁé‘ﬁehmen about

sfunction in nost patients (Brada,
0. Z)%gOtB@Dm 4% by a\tglghifofdMQemmSitm Mmg@aytltah@rly, an example

oty e efbintionn!  WEGHEerGon 18845 ) 0 EARREROERr | may be

b@ﬂﬁééﬁcdbd‘wpgfl'ﬁlﬁcfcﬁtdbéﬁt 29y RRile ol Yefdht pefRintedinge for
adr enal ect ony ( “K gl cal renoval of one or both of the

"NATEQSOLRA s KLLIRER®! maxha bavearalzoli 6 5%igahoss 4%. A

cgﬁpéshﬁhxwm %;8%#@@?%053}0% S‘PIY?@\Z@ %had'épﬁé‘ILEZE@'

Midy68 beBvesy oW 5% focalsgut 4% ect ed at the adrenal
8I ands, " Endocrinol Metab Cdin North Am, 23:571 -584

[013Ho2) ) . "CARBHPRER| 5nane (ofc BHEMRIAWE Gass-fiaked acrylic acid
pggm&%}‘_szgfnc{tﬁlgg% F%? HPihaAR Y 589%%' %Imén N&frBB¥her SUCthese

ron of “Cyprohep I'ne
palymesr dissolve dgemater umwt formseappleas soACTighthedraelyi gel upon

n%ﬂirgﬁ;étﬂoﬁﬁ@ﬁh ?&Ha@é"%’ m@griglog;é@h %%dséélamuﬁﬁdr%?qde pOQassmm
a@/&r @Qﬁélﬁﬁgﬂﬁn‘nﬁguﬁﬁgﬂe@ né@kgo%hégsl 97|l;()'5EE®" |%a cellulose

I seasé (
pohenemthiat umgh&perked oo aveteplamd foupsr @ sgformdgelnapon complete

h&ﬁ{qtﬂoﬁglr ﬁ%gméllgfgii&%}yn%&%A@ﬁr hﬁj&@fé{mt tﬁygcpgglgllose cellulose
gufih, OSMUETIAN CdB8RAEhE IcTOSYPdRRNEY,| | PVNVBMAL SchSOIghREM or a
combination thereof.

[0132] Preservatives also may be used in this invention and may
comprise, for example, about 0.05% to 0.5% by weight of the total
composition. The use of preservatives assures that if the product is
microbially contaminated, the formulation will prevent or diminish

microorganism growth. Some preservatives useful in this invention include
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use (see Sonino, N., "The use of ketoconazole as an

i nhi bitor of steroid production,” N Engl J Med., 3
wWaA700802488 (1987)). [0146] During pregnancy, CRMCTHS200%038789

produced by the placenta and fetal nenbranes in

substantial amounts during the third trinmester of
npetbygliparaben seprd»‘pylparab?em(l dautylparabeathar ablosexylenolon sodium

and P;%H‘?Stmal&yp%% At ?%%%F’b@@ﬁ 0@5‘@) @raﬁ%e Sot8%ium

sbfbﬁétchloﬁ%xﬁﬁﬂe aﬁg?udoné&,s%r)a clinvingiohitsérebe an
increase in CRH concentrations in maternal peripheral
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ofr @9naasel abAUisorage rdglirvgr #dmiristeiidn Eﬂdlh@r W@TH analog,
Met ab., 64:224-229 (198 ?I'H and Gol and, R S. et
Y

al
migfagnCRRS@REORf otothen e |¢ﬂ&|@9eéﬁ5|‘?@“%\ﬂ|ﬁiﬁ€  Perferred

hPIRERERERRtN JorhPosfi BAlnBEE crp Lo I 3G AGTAT Gnalogs

midl@c%)thosé?m@hbeﬂ udi 8. haummuggeﬁ;:eﬁs Boat(ﬂlmt &lavember 6,
| asma | evel s CRH are el evat

08) & ,l%eﬂlg’bg; ak Sggd w1 o218 (filed R@rﬂl 20, 199%|tg§ggatlous et al.,
o L &F %I‘ileﬁh Pe r ﬁ'@@ﬁé@%&%re (thg%féerB-gg %Bigbw entirety.

pregnancy, naeco
Mld:ﬂﬁ&):apy\ﬂahenn of \WeBombinaait prbiﬁnm%reslusfamedn@leaﬂeahaa been
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(ﬂ'ff’ﬁ\lént a%ﬂé%?ﬁ A ahRNN; rg?ﬂ@OM?Jbﬁﬂg@n "ét Bt I\FHt MedA 2: 795-799

ck’control I ng l'ength of human
(H98R)naNapytaNaBiobed. Therso- 233221 ﬂsm))(wea)mvlera.at al.,

Eég@}%ghlyo %tpggg%‘sgo@%ﬁgﬁg ; (ége #ha@ “b%r m{g\é%ﬁ‘ ﬁ?gdl?cttlo% of'Single

| iR dron vacbmefsocglswgl c Powlaétai@r FRNYlidRg, Migragshere

t 0 postpone | abor. n:E of tocolytic drugsincl ude
Suistaras.i' rie mlﬂ'@rmﬂﬂlg’l e Jubuwiit and Adjuvant pproach Powell

i NEHrOR, R, dPin i THRET Juaul YRR 1088k, 4psoas WO

smcﬁsﬁgz e de/hboPmanD 96/078095 an@ S aPat. Mo. 5185, own
ef fi cacy or saf ety i f admi ni stered after | abor has

[Bt3din. A ter\ts@@neﬂo@ropwtr@ tRleREe Lagrersnean hes long” or “slow”
r%ﬁ%& %QH ﬁfgﬂ)% rS)garﬁblé WY Had ‘?Lea!j% )Psr ﬁ%lg%rs or

u3|on during
ohgghlers Sbulmepombs@fomwovmeegaaowr concmtratwrbet wetive (ACTH

oﬁﬁmm%&%')%?ﬁt@t AR [eaaRTEoUO h D51e, Jeras b “short” or
ﬁafsi”efél Jf’% F‘%uéHJ%%t 'ng eia‘?ﬁﬁlbr af %{aY?lEzigﬁdl@'bossess or

general y nuscul ature . Dosages
pedvida annigh ccmmntratlmmf aciive esCUpl amala@)oumlts()per od, pgrover a

f .1 /. t Ter,but al
DoiteE PPuaH el . The o GloAbieLits o drkng the guration of
1o 8f eod O ol bﬁd'dﬁ%@ﬂa‘i&n‘éﬂéf lnfﬁwoﬁo\%éﬁheﬂ%@&iméhﬁg to be

Accordingly, there Is a need
prophylactic or therapeutic, and other varlables Thus, the number of

dosages will be dependent upon the circumstances and can range from 1-4
times per day or more, with durations from one day to multiple weeks.
Infections can occur in the skin and thus such compositions may be

formulated for topical application as well, using well known vehicles such as
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new treatnents and nmethods for treating premature
| abor. More inportantly, new treatnents and net hods
w0 o0o6psHemt ure | abor are needed that do not prEGENS2005/038789
undesirabl e side-effects. [0148] In one enbodi nent,
ACTH anal og conpositions can be adm nistered to reduce
tltdses@estchbedsn d&J. SABAtENtT 16, (55619541 athddd, 056,850 mevlicedes and multi

AIoS PRI PROTBRY BF 5RURoBUD| i SEheR AnLH aglo0
[d\ﬁsl]yapon¢heP§L@‘tﬁhe@Jré4ea§é?T&rﬁmah@@s 6P RaE pmems @AA use a
be admi nistered to treat incidence of Cushing' s

bma.beelsbfbfjm Folyroes| whng i pajy-tadligreaatycolic cacidx(EhiiA pelymer
i S5 isaFeplnaliofiv b I38F ABRe s ot GiBRE AR perieb " he

dgreldhﬁageprdd@c@ eeapeemet Retit candrilcoli€24di@st can be cleared
ndocri ne Revi ews 775- 800). Treatnment for

this
quisklyi witlin, thes hamey bczsiypr qugverr, dbe slegyadability @‘r f@ﬁapelymer

ch P B e et R LY o HERERIRR RS BlosdluflElopand

compbsitival | t bb@lsat eGonirbhedit r@l@mseSleefl:ﬁ@@étB/eonagents from
mat er nal hepatic function or fetal devel g(pnent

lastite/alyeobida nedyrain i M-drlasinand Bpbaeoqr Egso)\NBdQ%gradable
Ptoa/?r%l 5 fﬁ]?ﬁeﬁ}{éﬁ/ Sgg{ ﬁ@ﬁg@lr@e%r hebm’ AR p. 1-

arly preferr cause o
4mypersecret|on of cortlcoster0|d |s belleved to be a

It of th | ted | fr
(R i ol SR AT o VBRI PORIERRE corpises a
nifcoldRésive QYSJéﬁfgefeﬂfésﬁf 15 RRUIBNEH BRI BrOCTH andlog.  The

corticosterol anot her aspect, nethods f
mucesadl Ingng,eaewdlsduspdsam}i deseribed |pcludesl,ef@r @(amrple,sthe upper

o RS FSonSEh A il SHRoB, B0ET eSS B vcine

pERcYshtal pbeigh, PRasihal e eaos] t@r@ﬁesﬁ@@l@@rhtﬂi WS’SCBJIbb & Co
conprl Si ng one or nore ACTH anal og conpounds can

isacm midkiesived which: igeaheaninatine: radapeeiy, sgeladie, and sodium

CHBETIB) ERE b BB g to o
oftgnphidass. EXAMRLES, [ @LBRA] physichP! hwinrg edfaanRSplﬁr@ and

i ncluded to denonstrate preferred enbodi nents of th

hygrpphebigrcomporeris erepwiady rlbapaite n ecyntmﬁis@eomy@ﬂpmlllc and
h?(ﬂ'O@)HSb@r td&rﬁgﬂqst he {H%f g;?ﬂe%ﬁt a&gclbgﬁljenh@tﬁgﬁlcgi %ﬁl Riflible

e exanple ["OW r epresent

cb@@lfimeau esUd. scRateerl l@){9481580n\e&m Olhsotpmréwm:tbyo meference,
in the practice of the i nventi on, Egnd t hus

[ n be
degfithegcr Bipadhesyearat deug delvesy S¥sieHbd efCQF“F?Q%T'OH 'nClUdeS
apfr@%el %l‘f"ed Yr?err ' mi ﬁ%e e’ﬂé o lthé e rﬁélt wzetfhyl vinyl

e present sure, apprecia e t
eﬂwnfynajelarwaiwdmie) kaadng&iatm ndlsperﬂpleml dn oirdmend ibaset such as
mmera[1 oalIr contasiﬁgnas %pgpsde I;lletﬁ{/)lteﬁen EU @ klgatO ' N%I IE,JI%JQZ
(incorporated herein by reference) discloses paste like preparations
comprising (A) a paste like base comprising a polyorganosiloxane and a water
soluble polymeric material which are may be present in a ratio by weight from
3:6 to 6:3, and (B) an active ingredient. U.S. Pat. No. 5,554,380 claims a
solid or semisolid bioadherent orally ingestible drug delivery system
containing a water in oil system having at least two phases. One phase
comprises from about 25% to about 75% by volume of an internal hydrophilic
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result without departing fromthe spirit and scope of
the invention. Exanple 1 Serum Corticosteroid
w0 pabeosi4e8n Assay (in vivo) [0151] ACTH anal ogspPeu/uk2005/038789
reduced ACTH nedi ated secretion of bl ood
corticosteroid can be identified by performng an in
phase aBer the Othari pbas@ramrdprlse@utrormabﬂsts &B% donakauir &% by

t he bl pod t t

valimenpL8n Sishat AV HRiabic Slfss ofh Sl B Siehdiysprophobic
plPgsdI8 %Hpr%@étcﬁrm@ew‘cﬂﬁ Aels: A@‘-)aé/n \esulBEief, ob glyceride
accordln the follow n method rst, two to t

estent Bnd| )@IV@FWNH .ceUfS.oRabuNoc &1, 941, 248i @%S%'@SS some

b SueE SobS4e TGyt Bhe! PRSI anpapterg) agents.

whith 8ischduré gs SH@@f;ﬁ)‘iétethyrre@dﬁ@@nomﬁeﬁdﬁéﬂige forms of the
producti on. See Hajos, GI et al., "Studies of

cempeniiipns of Hus 9||§§b-‘tSU<H@§aW herprapagchiRY P@ﬂVWIO@ah@WhodS

db t

AT Cost SETMENRER oHBS I BRAC REER 210 R0 RE Ppgistored
b{rpabal sphays aiasal dropsyltastl anﬁhemeﬁha&kwaﬁhes nasal |nject|ons
evol utionarily conserved ACTH resi dues chﬁ;_‘rg
ngsaldeackings, bianehial-spyays @ow)inhalges. X\?fp%rb they palog(s) is
EUELIRERly VB ATRR s B0S, B S ki S Thasa
wiskhast nM;a:Iel_anEtldnsr nasdlopgckirf) dspnchiablspsdyesy avall sprays, and
TRESEp 1o BT Thnaios BYy Seohendauiq o1 SBABREENT with the
l 'iHeédﬁnPOaé’ﬂ?e BHFHHredAt IS NAYHrOLE Q8rdich F thé h&odified ACTH

exanet Rasone- suppr essed 'm ce were i nj ected
asalbgumayekmjadmlmetemdrb)t the ithalgrond br@rmalv@nrﬂy,ealthmgh a

it ShAEbENES thag s 1Sef BEAGRaLS5E 88T p¥a tong
ac‘ﬁ!xrﬁd‘oh’%‘e@' Bleak8 W ray, Qiﬂd 84n bé%éndﬂaciu?&ﬂﬁ rh8arRSARH known

| owmt ng ACTH anal og pepti de conpounds were
watm atrt sA@r ishalaot alspanay dentisast, se thaiitherRCAD@malog mayoreach

fq&ﬁ%&:g ?’orh< '8% {;%%Y%ﬁaﬁ:}rg%é%e{ﬁd@s P@@Rlunas Exemplary

WEHRHA f6Ieh Ak acosdP ok MA@ adPinidiRRRIN Hclid@RdAWONS in
( 814) (SEQ I D NG ZVJQI’ e0154 Third, one hour | ater,
h

S%ﬂ'ﬂﬁ)leMﬁB @ay| eentain xamelss hanzyl Bleohelr er otfpn guitable
tlv'%%' %'b?grpgjggcﬁ r{né‘t:elrs t@%ﬂhéﬁ&%’ﬁl&@\%l fab R -4 P82 Bther

FrFey assaye
s@l@ubtlnzmg&bl%gp@rsi@agm’ite rstiched thyse knpwhiin itveart.

: di_oi nmu 12 | A kit CA
(G438, g ngE%mﬁsﬁq%ﬁné%%q@rmaéhdgw:m@tsame&gn”&fﬁﬁl Blog can
b8! BFAllak&d W8l ﬁ%&ﬁ.&%#ﬁ&%ﬂﬁg A82 SATPAGTH HEIbG %o or
were run i1nd cat es e res t
tranagbgheean dé’shedﬂmiel ok dpplioation afoe trpn és(é‘ﬁlﬂeﬁhalog mubudes a

a&q ggglf@qrgpt_ tyﬁaﬁg V(\gb\@ga;q%ﬁ]t@gl\éb%)éf RnfeRSHAER' é?ude but are
not limited to an aqueous liquid, an alcohol base liquid, a water soluble gel, a
lotion, an ointment, a nonaqueous liquid base, a mineral oil base, a blend of
mineral oil and petrolatum, lanolin, liposomes, protein carriers such as serum
albumin or gelatin, powdered cellulose carmel, and combinations thereof. A
mode of delivery of the carrier containing the therapeutic agent includes, but
is not limited to a smear, spray, a time-release pACTH, a liquid absorbed

wipe, and combinations thereof. The ACTH analog may be applied to a
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showed | ess activity than native ACTH. Exanple 2 Serum
Corticosteroid Inhibition Assay (in vivo) [0155] ACTH
wanabospe’vi t h reduced ACTH- nedi at ed secreti on PET/DEM0%038789
corticosteroid can be identified by performng an in
vivo Serum Corticosteroid Inhibition Assay to test
bah@age abhér d:;eatly arrihidsie ofieeribér canriethe Tpeddunciagen may be

d b f A The, bl ood ' i d
SpRERTP oYLl fedthagod Beh SIMTBREIRfion the
bahdade AGHS afthed dfeappliiiBRUSInbst eRskiveaidraReWrédtnent of

conpound wi th known corticosteroid-induction activity

lrrie@admmdrhewaraﬁtﬁ ﬁéﬁomcalwqﬁms;@onsrﬁ@mmmpaﬁ%@gn ~solid

D RN Bl e B PR e,
a&%§ﬂ1rfgditﬁnﬂsfbwémls%éﬂsmaﬁﬂoildamst eumsd:rd;ma lEind arsolvent or
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nlyfief e tidrafi apftig iR Badond 1 CeiP &R i Ble Eigfddure of the

skindocemheaicaramdifriotie’édrhbodifidrb 1gr tEplcat adtniisttatidrninekides
nmont h-old male FVB/N m ce from our c? n filvef qer

aderigl catepesyql) at Plaptinzse {pirerababgel %ﬂp wihipolyethylene).

[q139 rsn,et rl\]/aofrpt oe(cbxﬂ?‘ﬁﬁlg tltﬁgi uP\/%\SI iBR' cHH@ﬁi%esSégﬂérm%{oglcal

suppr ess’ their end ogenou
cpmmdembhmawr{gwm&]t (BBYoted] 0%i caebgmeo andetiouh8r5ed to 10% of a

Goedeialie) afithdn SR dhsiee. SBS Al airvifroppgticulate

e r
sfrﬁ(é’ P‘Igggls%&ﬂ/ggA ﬁ%ﬁ%@ﬁlﬁegﬂ% Qge g:%?ﬁlgﬁ So (créséf@}‘né) stratum

COBSUM,3HBEAS th@ mjsaq paviiculate pharmaceut éoes bDboAdWé@n of

|| ected t h f . .
oFAEEL A s fted B KhS o FEB PBkbcs, golutin
céﬁ@leﬁés e foglﬂéﬁoﬁ rdf ithe YeEayRMe paalculariothé pRafnsaciRical may
determ ned by conpetitive radi oi munoassay (125l

mlwwapscpr@w arcaetnalqub@l agppt aewagonmglrtﬂamm@ory properties.

CHU e FRTBIRET OB oo e

0114!1 i Cat et &Adhel Brawigls, athe Sdmmmmremtm oréddsy atmout 1%
as descri bed above, for the anal o AT81

Ca'qu“@’ioé‘bmoﬁﬁt%%/ﬁof”%@pt sk 19%xqinexydialyeel, p%tpothO 2%
R AP LBBPD 816 0% RiRdfe MELBIRPDOKIERY Bartioulate

/ el ng npari son cortr cost¥erone
daﬁsbmé gl tissoluedaidapsohée ahdsabpatp el ecdusiiecmaterial.  More

d that AT814 d
PaBRAATIA a? CAIDATPLIE TR WhOREGPOLE 988" Bhi e Sausti
nRfERae then@GTH 1| NjRideon.  aredhuh hydroxide solution.

Methods of Treatment

[0141] The ACTH analog Compounds can be used to treat a variety of
ACTH-related conditions. Methods of treatment comprising administration of
one or more ACTH analog compounds to reduce the rate of ACTH-induced
adrenal hormone secretion, to mitigate the effects of high levels of ACTH in
patients or to block excess ACTH while maintaining a tonic state of adrenal
function. The ACTH analog compounds can be useful in treating diseases

relating to levels of ACTH, such as conditions responsive to modulation of

54



10% of that of w |l dtype ACTH when applied at the sane
time as the ACTH i njection. Exanple 3 Adrenal Binding

was®aps2468 n vitro) [0161] ACTH anal ogs wi t h t heCHIDE100%/§38789
to bind adrenal receptors can be identified by

performng an in vitro Adrenal Binding Assay. The
AdGDid nteceptoss r(ammlaabMIC‘eaR)\CTFh@M'ﬂg arwog cc@mmumis can be

bi ndi d

agghistitert fo St Hied BaPerabuplBagt ACTRGRRE. for
exahiplé ity - ddHrehss &hé)’eﬂéd@ df%gﬁflfevélgeéf AT TH s8I paTidnte avhile
medium (in vitro Serumfree renal Binding

mswmlpgmgplcmte eizdregsl funeHon.he ability to bind

IR ot 5B AR BBl AL PSR oxampe, i

trﬁa@t‘tlﬂbeA@WrMH) c6Aditiehs,0sbieh laiﬁfﬂuéhllﬁjﬂs t@yrﬁﬁbfma” n”nlimalred

an in vitro Adrenal Corrpet itive Binding Assay, whereby
IMEUNG BPPANSeas: Adepulll ¢é hyparsesretipn ahﬁgrﬁﬁ%iﬁr@lﬁemltlatlon of
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ure aril ous I ons

rélated @dnditld)ﬁézelIﬁCbM‘sb@cﬂﬁb@@o&@ﬂC'ﬂﬁmwm are prepared and
nmedi um cont ai ni ng expl anted adrenal msnbrane The

apgynistersd ¢ A Raliedh ko aﬁ%‘?ﬂﬁ'ﬁﬂé’%ﬁ’?{&?ﬂ@e HUCHeN.
[61”413nf. | abald-ng |8§ nﬁdcﬁﬁ’n‘de Oéﬁ}ﬂln‘@@re%et&pﬁghw@TH-
I dert i eri t he

fy and char the ng activity o
pMHlltdnaglaUmgrs @3 tthe itpitand gland, ansmmtaaa’nrﬁn mtmhtgi‘oresolution

MR R BnEsnaGg o AGTE) S EOS eHRts cAD AISS BR AdRinistered in
cORBIhARH @ith Vfdétlkbs%ﬂ@lrﬁds%rﬁﬁhr@‘to“@t’ébﬁél@bﬁ@ltérgsdenved ACTH

conmpound to the adrenal nenbrane medi um { he in
hyper-se@etion; pr@@pamtweapltm&m ettimary localizationg angs@;erahsatlon

G50 U ZESNE B A 5Bl SRR 48 g0 i
cBﬂ‘oot@ﬁ;ﬂmC#éleasﬁn@aHrmo'i%ef&oﬁfeadlffb';em?él dihgnosis of Cushmgs

t at |ona ana sis of evolutionarily conserved ACT

SVB@TQII]@, -ERGBES7IS (19%1)12nd6Fipdting,) J- M\hdet al.,

%@%F’PR'NM%B@,%W NoRECRBF. o a7 aERRN < affhougn, 70% of

pRERAG ahRfoardribragl ears oslidoeabiully peestasd abgndranssphenoidal
enhanced steroi dogenesi s, " Endocrinol ogy 140: 1537-1543

appocaphes; sUEgieR)r Us Ftesifar plagreaderorpas a[r@lae:i;]leved in only
B A T LB oBhRAE e RIAR, T. 9, ot . An

Ifdie Mad. hE09:487 83 (@ 98Bpubat ed at 5% CO2, 370C, in 0.5

91 T WG SRSgsompindS R Gl or POmINGI ey mor
RRAEELE BB ARSI loR R FBneh 1 ASTRSRpersecrton
or in combination with pituitary-directed radiation to suppress tumor growth
and hormonal levels. Radiation effects may not be manifest for several years,
and are ultimately associated with pituitary damage and dysfunction in most
patients (Brada, M. et al., “The long-term efficacy of conservative surgery and
radiotherapy in the control of pituitary adenomas,” Clin Endocrinol., 38:571-8
(1993)).  Hypercortisolism, cortisol hypersecretion, may be completely
resolved by adrenalectomy (surgical removal of one or both of the adrenal
glands), but this approach does not suppress pituitary tumor growth, and is

also associated with other co-morbidity (see Trainer, P. J. et al., “Cushing's
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fraction was re-suspended in suitable buffer (Tris or
HEPES) . 125| Radi ol abelled ACTH (200 m) and

woewensdsol abel | ed test conpound (e.g., ACTH, BCT/HS2005/038789
ACTH anal og such as AT814 (SEQ I D NO 20)) were then
added to the resuspended nenbrane fraction in an
synoome:t Dherapyi disecied catathecatienmal glandsy’ &hdonninol1idekab Clin

0 ang. . f the test conpound; controls had no
WN@eﬁéggwggﬂgnbrane fraction is recovered and
[OP4B10 Si ORI TMEEN A8 RohRfbunels "Ehrf beaaBMIriteRE 1 combination
Reduction in the radio-signal detectedafter addition

with friediosd iberayolsalbbl as doreministapon miscypseheptadine, an anti-

SR, OB T8 AR i L0 YR hcacy vas

p@@fil taen Ré AGEH Bag! peepeRidodmtingst qrRABgaMNdD.can et al,
ndi cate an increased affi nity for binding to adrenal

quhe@t?@meeymw@@h refgission2 R Gurhingse disaasery N &ngl J Med.

283 S (AT 20 AR $02! aMiABaL RERE8he A@lgﬁlppmsses

aaﬁénahcbﬁtm)l Aissymathedionpetdrig s noll imbibssitvitary firaopigeowth
4 Adrenal Inhibitiaon Assay (in vitro) [0167] ACTH

oan%%ldssqqsatlom,eau@éd@ﬁymrew heratiad nitliggyts its longterm

u%@c{s bl ga?fhfo QQr t§RST,88 Qifdkétf)ea?\é"f&? gﬁem‘l‘ﬁ@&ﬁ' &@8teroid
I ed by perfornmn ro Serumfree

p@m!dotlonétl‘éEmlngIMéad bB1 718:12#85(51&9)87())) t est the| r ab| lity

IOFARIG T 1 o Uk b CERBNEy CREDCRa SR BYpdiBa By, the Dlacenta and
fétéﬁemgﬁfﬂiréné@5|rﬁe§l?dﬁ£ﬂlaﬁf ér%uﬁfédl i) theT *fh.wa{rmgester of

t est conpound in conbination with a conpoun W t
pregvancy dseé doin ePdVidei aldiChamctadzatian gnd gasﬂatlaealﬁtegulahon'

of o ahishielendng MEmebdr reserpoe FA b Pl Biaaa,

CHAr thesat! e sotaBnpoduei JeB) L OGRMYE drisé 01684n Thiréése/i i CTRH
Serumfree Adrenal | nhi biti on Assay was perfor ned
CQB@@BttﬁTW@St e maieraali ngrlnmrab@Iasma,stpart@ulaélyaaﬁem?{b weeks

oRSPRSA SareR ey A" 87 ) *niiaegh® ot Eotingfleasing

hewﬂbnéunnlaumby\ RIS \Geng(Jidghantyukbor, §ﬁ6 @‘@Ime ;7 J Clin
Endocri nol . 136912 16 ZOg@-' J gﬁ ry

Enﬂ@@f"ﬂf@lt"d@ta@ve@‘bﬁgﬂe@?& Gﬁ%; ar\ds@plam ﬂ(% @trQJWt“h“Qh levels of
cggft‘:to%eilnl rélé‘asfllﬁ@nﬁ%ﬁﬂ fe "]rﬁr‘?lubar@aﬁ% g : P9stdRal and fetal

renocort perp asli a an
piEstn®idunog npmmancﬁhdbﬂhnnﬁhowlnmama&b? 6543 961121}319X1 986)).

A o a1
U, 8B L SRASRL S eg? ORI R M s
c()m:@ﬁpplhlnvreleageg) felctor (ERIF& rrutaémormab@mgnmcat”eBr J Obstet
Gynaecol.,, 95:1003-1006 (1988); Warren, W.B. et al, “Elevated maternal
plasma corticotropin-releasing hormone levels in pregnancies complicated by
preterm labor,” Am J Obstet Gynecol., 166:1198-1207 (1992); and MclLean,
M. et al., “A placental clock controlling the length of human pregnancy,” Nat
Med., 1:460-463 (1995)) and lower in those destined to give birth postterm
(McLean et al., supra.).
[0147] ACTH analogs may be used in combination with tocolytic, or

labor-preventing, drugs to postpone labor. Examples of tocolytic drugs
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[0170] Third, nediumwas renoved and replaced by 0.5
m ML99 contai ning ACTH, AT814, or both, at 100 ng/m
weawh/osaestrol s had no peptides added. [ 0171] Fear/Uk2005/038789
after 2 hours of incubation, the nmediumwas renoved,
pool ed for all four halves fromeach nouse, and
irclsdey e Ritogriner tamﬂ)sﬂ'@urmnahmm n\ghtt;harmrar dbﬂlaﬁsympa’rbdmimetic.
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RGN soPiRSeRaoA: EICIARR t0G PRI Wdman, mormally by
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by t
betwesn abett dwenbreight and thiby-fowr eaeclkst gpalpdion 6)4(/:3.-34 ?weekS),

t@? ﬁztz%se%@ lm%&gw ﬁ(?%s il %ﬁ)ﬁ%w ﬁﬂet EBs tLR)Oﬁ%?\%.? f&r%tf?:'?\i 9espiratory

fM@hhhéamadeah@Ige&évdlItfdd@rmaﬁajla’(l.ﬂrﬁ’tc)neixDbsagestdﬂeaemust
situations a rise in corticosteroid, is usuall owe

reyaio i) syeh 8 WRricarPeyt (il ded efli bP¥aalioh mQ/cc solution
T%%Jthl‘ﬁ%st %8'99? iehB&N oftH %\é’lﬁ e@t‘f’s)ég%%%%ﬂdln onset of

respec atron densit roni
Ele:o ] IQMMSTenycarmspaorlyeqUamfmﬁ r Az;eondmgjxa,r theu:ess; ear oéeed for
| evel s | owers resist e to.infecti 8173 The HPI

rwew FeatEIRNy andsme BT RN R a M TeHBOp  Marg imgogtantl,
BAFhERAS! 8Rd %eﬁﬂ)dﬁqa" ﬁ\@ﬁ*é%ﬁré)iaﬂo?ealbnﬁéééé@ﬁhat do not

suc as tine release admnistration froma silastic
peegest edesiphlzlatsidereffeeise fi sh. This buffering of the

T S TR S, S SRS o
a‘él'rﬁu'ﬁsfé‘ré@% rbfiGcd b3y AhsRICPACTRE TRMSRABHRIY oPfreddmt can

al one, woul d be subjécted to environnmental conditions
behasechint comthinatinn Mith, sxipsefarakly insteadi el the radministration of

R Aetical Bl SO 5 WRBAS e St PPy HETA Enalog

coRipositioh¥ canthe Bantsisietedvd B84t inSidencd f BUshiiEs ‘diéebse that
denonstrate whether the ACTH anal og of the inventio

cﬁegel@pfob&mv@relﬁan@mefpr pymple ag gepeitasking dR| lslndsﬁay and LK.
bPfaoPaiod” iZhe) il PUgRRRIGhRY, AAEP| “PRnancy.

Gmmtan@@ donDisease gDeteetipr pAndl €T rehtrétd,”| Enbl@cﬁnavl mevuawS 26:
| east one of the follow ngltam no acid subst itutions:

745-8008 sligatment ifeh this qopglitisne ysually iR PIPIoRgsPIGAARNEY Or to
o0 o Oy S, R AR B 80 AT pepice
ahdfom Metryapone, which has been observed to be well tolerated without
adverse effects on maternal hepatic function or fetal development. The
patents can be administered metryapone to slow down the biosynthesis of
ACTH. ACTH analog compositions are particularly preferred when the cauéé
of the hypersecretion of corticosteroid is believed to be a result of the elevated
levels of ACTH (presumably from a pituitary tumor in these women), for
example as part of a strategy to decrease the synthesis of corticosteroid.

[0149] In another aspect, methods for treating veterinary subjects are
provided, such as methods for decreasing stress hormones to benefit the
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amno acid residues 16 to 18 of SEQ ID NO 2, such that
i. the amno acid residues 16, 17 and 18 of the ACTH
wa@p@bosp4e not i nclude any two adj acent am no BCT/US2005/038789
resi dues selected fromthe group consisting of: Lys
and Arg; and ii. the one or nore am no acid residues
healils t oft lagelduhmra;bmd iaoatsltural speciks grovwQatl il Population
ted fromthe roug consi st i

d%{nanheg yéomosnpgﬁ c iSINg Qn&,8r glqrgg,%ﬂirloaXalogA&%hpounds

c‘éﬁrﬂ% aghngiststedl il nﬁétl‘i‘@d §HRtBereasihg $¥pdss FbHmoAss to benefit
2. The conposition of claiml, V\herel n the ACTH

tlamzmeagh pefpagrinliteatmnds sguacultusak speaies grewarrt high pepsiation

d% Arg residue substituted at any two of the am no
BFli€Sosi tions 15, 16, 17 or 18 of SEQ ID NO 2. 3. The
conmposi tion of claim1 or 2, wherein the ACTH anal og

consi sts essentially of the sequence of SEQ I D NO 2

EMAMH—IE&foI | owi ng ami no acid substitutions: the Pro

due at 0 '

Uhe SRR PRaftioe e Aty 16 dMhatdth toterred
e@ﬁbo%ﬁ@eht% dahe inverstidine dt eHofiltidre tab;@regra@etw byaheas@bf sidll in the
of Ala and dn; and the ACTH anal og

¥@%§"Q¥ﬁ€al§raﬂﬂ3ﬁ9h@iﬁqﬁ§ disrlgsediii the @K?Hﬁ’ée%f”h'Ch follow

RSB AP HPE 5 LB oot
tlaen cpraBticd cbfhmeAGﬁ'\HaranaL andidhost camdeudenaiterédoto constitute
FedRUBE TRGoBAON U5 raRtigonrdonevehdnestmBb Sk I B nBrarE PApYg. I
Ilg;lplt S th@! r%seni"ﬂ%br%‘sﬂret RppEdi ’a‘ieatgﬁlt %r&fdﬁ rfld_)%s' éEH Hg%;ade in

e am no acld sequence -H s 6
tlaerspemﬁc mainb@d;nr@m&wam ar. dﬁhbsedrapdﬁtﬂh qmam‘ adllkaucmsmlar

e ACTH apal o ti.de i.ncl udes
o dentitag B e SGLatEidt 4Rk fentin,
18-Trp 19- at amino acid residues 15-19. 6. The
conposition of claim1l1, 2, 3, 4, or 5 wherein the

Examplest SerumrCoticostergid Thaugtionodssaytn weol n an in

i Pr AR Bh deh UG )Rk FEERSn of blooc

chffbosibroitheart pendshtificdnby pefbahimglan & vigo Serul Qorfftosteroid
wherein the ACTH anal og peptide binds to and di spl aces

ledystion; Aesay tmpasyrathe hleeceicasiaroisklayehire a auaipet after
AfiniRERELH o M AT ér?a|8§?‘5“fed by an in vitro

[0152] The in vivo Serum Corticosteroid Induction Assay was
performed according the following method. First, two to three month-old male
FVB/N mice from our colony, five per group, were injected intraperitoneally
with dexamethasone (0.4mg/0.1ml PBS per mouse; Sigma, St. Louis, MO) to
suppress their endogenous ACTH production. See Hajos, GT et al., “Studies
of the potency of polypeptides with ACTH action by a new method based on
continuous measurement of ‘plasma corticosterone,” Steroids Lipids Res
3:225-228 (1972), Costa, JL, et al.,, “Mutational analysis of evolutionarily
conserved ACTH residues,” Gen Comp Endocrinol, 136:12-16 (2004), and
Karpac, J, et al., “Development, Maintenance, and Function of the Adrenal

Gland in Early Postnatal Pro-opiomelanocortin  Null Mutant Mice,”
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Serum free Adrenal Conpetitive Binding Assay. 8. The

conposition of claim?7, wherein the. ACTH anal og
w@epbiosaedi nds to the MC-2R adrenal menbrane wWaTUS1005/038789

| east a 2-fold greater affinity than the peptide of

SEQ ID NO 2. 9. The conposition of claim1l1, 7 or 8,
E\mhiet:ﬂnologye(zem)-l pabiisioer papbé dbead ciqeint tFrabraa@y24, 2005, all

ed production of cqrticosterone by adrenal
g’ﬂfj‘aﬂ'@ ||nﬁogqpreptﬁ8\he(r?|51 ﬁ%ﬁr}epp%e Adrenal | nhibition

10. I
[ana 0 pos e K R L e e ot

dpratrietfstineSE@res9ud Mmicd Weratinjpeladtsunatangaushabetween the

sl bidebou SFac fhvasgiresEpr BT EA s ol iiral AoTH
aﬁﬁm\fyl ?regti%éew}?mdmspgpgw 1D dpB%/b SoHERSAY e6r Whai?ehlcle

ree A Conpetitive Binding Assay.
alche (Hoatroingook intli BBSH0.588 BISA)1 0, hentodiowiimg AR HAGMEIog peptide
| east .one af

CSE%' . gevp\),tglFﬁde cogggﬁrgas@twﬁt?ld%r% §n|c?a)1 ‘¢{/QUrine E&TH1-24' 2:
\/%%'FSI\%%GN“ 81 ehoWIRoPEOYSSR due E@omséﬁonslwsw@@ 6:

With the d@mno’acid T one or_nore
V2BiFia36i8i :sBbStY, tii@1ong: oP19 sKm,ﬁet\é?%cBecPﬂVMﬂﬁmA 10:

P Do ARG e R0 5 f the acTh

[G1BY]09d0 MWHirdi, rb‘rie“ﬁ@uﬁﬂbﬁefr\/\ﬁlo@dj WRAS NdolREtdth vﬁmllrd less than 1
resi'dues selected fromthe group consi sting o

Ly
mindtesirgm asmalliecigins iotherrik aagisesumavas flaghxﬁr@égn %nd stored

oL LRSS ol s g bR i ignoetuve

rd’dllélmlﬁ.lnoay@dy (B8URIAI kit; @Na@a@aalvlledaamp@ccordmg to the
npri sing an al kyl si.de chain Asn, G u, and

mafpifaqtgre deeQmpesations. of O@Pamnlﬁ@&ieér‘)flier%éﬂ’%ﬁ Hsed per

d
aEQ%)G gn ﬁéiﬁ)l@n§ ﬂ%gé@mér%er 99% éi% j?fﬂen% g for Ir}Ih%oACTH
a??lc@ rrﬁrtldaﬁsdé@nlb@ﬂ aBovd merecplmsnted dn tife grapmdfOFig. 1,
or erein the ACTH _'d d
SPeHNG Aalivibh 36 b RADeHATH| oL BLTTE eTBh o u&%‘éfﬁ!alanalogs
| mfree Adrenal Inh bi t
SBHRL0 KBy than Kkl AT 1 atm 10, 11, 12, or 13,

wherein the adm nistration of the ACTH anal og pepti de
e e A M ES oRa I BRTDE B RN o DY

RS9 1 T Ay RRU A ROTI G Loty oo
c@zthmsmreldqcambe/mamfled by performing an in vivo Serum Corhcosterond
Inhibition Assay to test their ability to inhibit adrenal hormone production
induced by unmodified ACTH. The blood corticosteroid level in a subject was
measured after administration of an ACTH analog test compound in
combination with a compound with known corticosteroid-induction activity,
such as ACTH or another ACTH analog. The ACTH analog test compound
can be administered before, concurrently with, or after the corticosteroid-
producing compound.

[0156] The in vivo Serum Corticosteroid Inhibition Assay was

performed according the following method. The ACTH analog test
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anal og peptide reduces the ACTH i nduced production of
corticosterone by adrenal nenbrane in an in vitro
w®eeoans@es t i costeroi d | nducti on Assay by at | eBST/US06/038789
conpared to the peptide of SEQ ID NO 2. 16. A
conposition conprising an isolated ACTH anal og pepti de
comnmunslsnguchnas rihpi;e daouindSEQ ACtivied lm\AEbdanmleHea\setre tested
acj d wher ei

[E‘le%(r)n%)n lﬁ?ut@e@ﬁ#’ﬁ t@%ll-ﬁ‘?{m%@dp ep,lrgq%rquaby L8%odified

A@cpH_tl costerone by adrenal nenbrane in an in vitro
Serum Corticosteroid I nduction Assay by at |east 10%
[@to]ar ed thirst,Heopephiere m:cfntlsetgl maleB\B/ Nvmdgae frame digr ealony,
| east one am no acid su%aia ?{ |on i ncludes.
clnga

MG 9Tt WITUR: of 'eIR dREF peiofRally, Wiy degamegasone
((?ﬁmg?@ 196 %Sﬁpe‘ﬁﬁQo\J@eN@ }_ﬁma 18t. (6\@isC MDYPstot s@vpreks their

claim 16, wherein the anal og peptlde Wi th at
endagenoweAGTH h@dluﬁtlof@vm ng am no acid substitutions:

958 | o REPRITRY o o K SyEHE, MipBRS it ahiinais
Wb Einftia sabtdtapebaslyt béiwers the Bﬁ&U@é@%lé@é@%ﬁﬁWlamype
amno acid residues 16 to 18 of SEQ ID NO 1

AQTH angboniast AGTHanaeg ertides, (11g4RYH mB BBSM@AA&%A) or

o e D PBTORS: BRAT Consi sting of ¢ Ly

[G1BD]Ar O;  amikdl RMeORBUTatERT Iflodd WAas aslibcterB WHtheS less than 1
substituted at position 16, 17 or 18 of SEQ IDNO 2 is

mjutechrem a ﬁmﬁilﬂnféﬂgnmw%tﬁh& pad ﬁﬁgﬂafwas_il@s -Fegen Ang stored

afd E{O°C\/ﬂhy %xeél %érﬁ‘ﬁ’\ %Pn[:‘é’%éfdn% \ﬂ/gé @eﬁ@@% P&'Jbgnﬁé’utlve
ra:commmuhoassayf (%ﬂaRmA 1kit; otCl\l?Cositwrl‘aesaI E&L\)A@Etbran@ tg the
tide ipcludes the am no acid sequence s 15- Arg
"%6{) ukpGiurer SAIV%PQ[@J“PF@@@Q”% @ﬂ? Hyicselitgr r‘{fs?@{i&“@é‘ ySed per
7 18, wh th

%\%H—Ig gf@”@?ﬁ@%ere@;rﬂrxﬁ;egﬁt@r u%caflr on of a?nr ﬁl)na0| S

[0180]dues Riasaﬁs afre SEQNh[ngﬁhﬂ:ally BOFigle asodesxsibed @bove, for

I 16 the A

kBt At 42 Dbt ey S e eB S oPsssod s por

cé'ﬁle ifducor e i Q8rdng, tgh Tt Phdlise ACRH. being 100%.
nmedi canent for treating an ACTH-rel ated condition,

C@nmﬁrmmgf ccbreccsstemr@f inclactiomit riypuxrafret TtHedasl p@otmre injection
w th a suitable.carrier

sfialefl ritafp3h 1reen crfEPUGENES GG 1o S5% O that of

wHét ACITH{ Wh@nc Raft 8©tmm%té§béfo$é AEOATTH Fn!’éétlon and to
ACTH-rel ated con t|on . The use of claim?2

1Qfke PE thatt ofewildiype rA@EHth@@ raaphe@ @tithe sanee tige as the ACTH
injection.

Example 3 Adrenal Binding Assays (in vitro)

[0161] ACTH analogs with the ability to bind adrenal receptors can be
identified by performing an in vitro Adrenal Binding Assay. The amount of a
radiolabelled ACTH analog test compound binding to explanted adrenal
membrane can be measured to identify ACTH analogs with adrenal receptor
binding activity. Preferably this is performed in a serum free medium (in vitro

Serum-free Adrenal Binding Assay)
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fromthe group consisting of: Cushing' s Disease,
premature | abor, a pituitary tunor, and a pathol ogy of

w0 b@elypet hal anus/ pituitary/interrenal (HPl) arCBUSRM5/038789
The use of claim2 1, wherein the nedicanment is
fornmul ated for adm nistration by i nd'z_ecti on, inhalation
[0162]r ansdé«G‘?ﬁﬂ aﬂﬁ@gspwi’rbrihezﬂ)ilityﬂ@ ind adreohlhraeeptars with a

2 wherein t ament c riss -

GRetRr antily dhorbeePionS o Wit IHL, RO ° By ngetivt
(BroféYably- PEITR)edars Alsb HeORiehBIdY by ﬁ@rfbﬁﬁ‘mg an in vitro Adrenal

adm ni stration of a pharmaceutical conposition
CGasnpetityenBingingaémsasnavhsgelyr neeagurement 1 e neslucgon in the

Bt bt 3P o LiFoERbhed, fireRnlbiflufy, ARSI '@%. ACTH) is

néustbata d/driolsasbAdainiiatiohs @f rn-ratieddbeled A(Ifhlal aidlog test
or transdermal absorption into a subject. 28. The

cREnNdoin @ dnadiem epripking Exelastiad nadenel crembrane.  The
r%cg@g)@' bué’c{}ﬁhél %Waﬂbed?n(ﬁ] Sdpﬂiph%ﬁéq%laﬂ@lgﬂeéc{fﬁﬁglebmdmg

er conprirses t ect

chhfyoumdetin is@lusedtpddentifpandnttaradierize hhe bindidg activity of the
net hod of claim 26, further co i

I
Aok analeg desl BPPGRUBE: ¢ IN Bseeiet Of | Boiroopdional Lompetitve

c Or rian r
SR BRI 0 SO NaB T v
mné’aﬂum«t amt:bxmlmatmnpwﬂh tadolitionsofi an &6 Bid anzttegtest @ooyiound to
intr venousl The met hod of claim 28, further

tl%%ﬁﬁfq Hlf”ﬂtl’]r@néirgﬁ WM-adni ni stering a phar maceuti cal

[GEEN O ITMeh 8 SRUM-FES Perehal %m%@tdn@/ BIndMg ABSay was
subj’ect before injecting the pharmaceuti cal

pedopusit acordingothenéollowing anethed, TFirst, nadiepalsowese aemoved

el S B T I6E A B OSh eI ot o

"ﬁl%tatﬂaﬁl @aa gi@ of egdlatiohatfly cohssied ALTH YRS, 1 Ged Comp
human. he net hod of claim 26, wherein the

ﬁimmﬁ@/euﬂﬁﬁaw ¢6npe80d) oransbmyVekels MWusteli ld  “Postnatal

0&3 e%%zgssjﬁ'vgggishgﬁ)-ilkeﬁow@f’aacﬁlglﬂﬂgmﬁ%ééﬁb{Hﬁlég is 48sociated

waipar na@r@nbcambaponnmerblasm coandi semHaneedCTHiawoidoggnesis,”
of SEQ A net hod of screening ACTH anal og

mauﬂ@gyﬂ 60r1d5é°ﬂt'? 543 K9R9).dRePBYraiGRRIR DY Fference.

IBAES SRl BN A LR el pcual vl of
4ewoibdiish, ogetdish per mouse. Adrenal halves were incubated at 5% CO2,
37°C, in 0.5 ml serum-free medium (M199; Invitrogen) for 30 minutes to
equilibrate.

[0165] Third, the adrenal halves were macerated or otherwise
dissociated using Dounce Homogenizer to form a membrane fraction. The
fraction was re-suspended in suitable buffer (Tris or HEPES). '®I Radio-
labelled ACTH (200 ml) and non-radiolabelled test compound (e.g., ACTH, or
an ACTH analog such as AT814 (SEQ ID NO:20)) were then added to the re-
suspended membrane fraction in an amount to provide a total concentration
of OnM, 10nM, 100nM and 1000nM of the test compound; controls had no
peptides added. The membrane fraction is recovered and radio signal was

detected using a gamma detector. Reduction in the radio-signal detected
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step of: contacting an adrenal nmenbrane with an ACTH

anal og. 37. The nethod of claim 36, wherein the nethod
wo@Roososreni ng further conprises the steps of: aPCT/US2005/038789

providing a first adrenal nenbrane and a second

adrenai nenbrane; b. contacting the first adrenal

aferadaitenaot the noceapmiibdlied testmompavpdarcambedédrreddted to

a0 ArES e oB odRcestaatp Sindih ASPHRGRLTRY thé gacio-signal

2FRF T &d@forbYoft V\@foéﬁaI@?fﬁé&idéTﬂéi‘?ﬂ aBmpdLihaes @mtnﬁgibate an
wth the unnodified ec;&prlsmg SEQ ID

uameaeed etfimitydor h@chmgat@,@@r@ml T apCaniptsr sunh wNC-@R and

SEaBMERRORRL RO bR itce

[01)6611 cost @iqure Safissihgs thyy réddtss et anserigdr 6al virNBeANa-free
after contacti ng t he ACTH anal og. 38. The net hod of

Adranah GampetiivenBindirgPesalisng t he step of : conpari ng
the first concentration of corticosteroid secreted
with the second concentration of corticosteroid

Bfampleelﬂ Adenallimhibigomadsay (inlvétrop 38, further
rising the step of: determ ning whether the éi
Qﬂgﬁne lated

und Afdlide@neiags dBat | 'E%’é‘@sr &g biegle dbeom
s%@?etfo'nsg’f &l@%l%g@%a& | ﬁ%n%raﬁbi% e alfi%é’!lf(l)efd by

e| n analog 1s an
pelri@irmminb, ad dn Mtrdserumrfr%é)ammeromcﬂ Imhibitios A3Say30, te8Btheir

Qi BAPL Tenah RS e RORuSar GHrbisen: b uAripiied ACTH.
W&%Eoﬁ@%la“i@hﬁ i at BUFONEE MhddhIVPAS Rieasured after adding an

corticosterold is neasured in the blood of the
Aduibifl eanalog Zesrrbemmu hd dn gforobinatien 38ith 37 cor@ound3@ith known

ereiLn 2] f| nal nmenb and the d
ROk ERgkTE BV SRR E T o e RETE Srioa. The
N@ﬂ‘l%d&ldd"%s@ %ﬁﬁmdnatda@nb@fad@@atbemﬁet %bﬁt@l’réﬁtly with, or after
neasured 1 n serumfree medi a. SEQUENCE LI STI NG <110>

tie earigastenpiderroBucing@ompoungssi ca L . Dores , Robert L
[016_5]1C hges%p’d%m é%rﬁm'j’ree %%ﬁéi I'ng‘?tY&PRSsé?steperformed

according the following method. First, adrenals were removed from mice,
dissected free of fat, and cut in half. See Costa, JL, et al., “Mutational
analysis of evolutionarily conserved ACTH residues,” Gen Comp Endocrinol.
136:12-16 (2004); and Weber, MM, et al., “Postnatal overexpression of
insulin-like growth factor Il in transgenic mice is associated with adrenocortical
hyperplasia and enhanced steroidogenesis,” Endocrinology 140:1537-1543
(1999), incorporated herein by reference.

[0169] Second, each adrenal half was placed into an individual well of a
4-well dish, one dish per mouse. Adrenal halves were incubated at 5% CO2,
37°C, in 0.5 ml serum-free medium (M199; Invitrogen) for 30 minutes to
equilibrate.

[0170] Third, medium was removed and replaced by 0.5 ml M199
containing ACTH, AT814, or both, at 100 ng/ml each; controls had no
peptides added.
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<120> ADRENOCORTI COTRCPI C HORMONE ANALOGS AND RELATED

METHODS <130> 12968/ 003 (DU 144) <150> US 60/622, 436
WE1®§652604- 10- 27 <160> 21 <170> Pat ent| n ver sPORUS2085/038789

<210> 1 <211> 39 <212> PRT <213> Honp sapi ens <400> 1

Ser Tyr Ser Met Gu H's Phe Arg Trp Gy Lys Pro Val

[BT1]Lys Lyoutth; afier B5haurs oF indebativia,l theysmediimTyas Fermoved,

As €] Gu S Ala 20 25 30 d

Aol et 4 Fousenies® 15 sash olsé rand s 8aVas e Saidisterone
déﬁ@s@%ﬂ'aﬁfﬁlﬂ%@ﬂw%ss%nﬁﬁste%he NRis @etéthﬁecﬁ"tS/ éﬁrﬂpetltlve
Trp Gy ysPro Lys 1 5 10 15 g

ra/dlplmmsmvassawr( rBléoﬁﬁ‘:Zi@N LestaiMess, Qﬂpﬁcppz%lng to the
gy, TeoTRRpSelas.; o OBs. filmsh A bertlsy A YaRf per

assay sample. Samples were run in duphcates. Figure 4 displays the resulis.

Example 5 (Predicted) Therapeutic Veterinary Administration

[0172] Fish hatcheries face a number of challenges as the goal of
maximizing the total tonnage of fish for commercial purposes is confounded
by the effects of crowding, and the spread of infection. In these
environments, fish attempt to manage chronic stress insults through the
hypothalamus/pituitary/interrenal (HPI) axis. In these situations a rise in
corticosteroid, is usually flowed by some level of mortality, a desensitization to
corticosteroid and then a new steady-state with respect to population density.
Ironically during these “adjustment” cycles an extended rise in corticosteroid
levels lowers resistance to infection.

[0173] The HPI in hatchery fish can be modulated by the time release
administration of an ACTH analog of the ihvention, such as time release
administration from a silastic capsule implant in these fish. This buffering of
the HPI axis should improve survival and may facilitate weight gain in
hACTHery fish.

[0174] Fish implanted with either the ACTH analog of the invention, or
ACTH alone, would be subjected to environmental conditions that activate the
HPI axis (i.e. crowding, shifts in pH, built up of ammonia and nitrates). Two
parameters that could be analyzed in these paradigms are mortality and
change in weight. Such parameters will demonstrate whether the ACTH

analog of the invention is effective in lowering corticosterone levels in fish.
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<213> Honp sapiens <400> 4 H's Phe Arg Trp 1 <210> 5

<211> 4 <212> PRT <213> Honop sapi ens <400> 5 Lys Lys
woe@odsyesl <210> 6 <211> 4 <212> PRT <213> ArtPET/UR05/038789

Sequence <220> <223> ( AA15-18) portion of the ACTH

anal og <400> 6 Lys Arg Ala Ala 1 <210> 7 <211> 4 <212>
WPRT isc@aBredhisti fi ci al Sequence <220> <223> (AA15-18)

1251 0b Wrifosiith, SSoRhREsaRIET ACTH Runth dedfige Bg'acTH
<220zn5184 peptidédtembiisimpiHd eptife diBEAQTDHN@M2WIE at least

one of the following amino acid substitutions:

a. the substitution of the Pro residue at position 19 of SEQ ID NO:2

with the amino acid Trp; or

b. one or more amino acid substitutions of residues selected from
amino acid residues 16 to 18 of SEQ ID NO:2, such that

i. the amino acid residues 16, 17 and 18 of the ACTH
analog do not include any two adjacent amino acid
residues selected from the group consisting of: Lys and
Arg; and

ii. the one or more amino acid residues substituted at
position 16, 17 or 18 of SEQ ID NO:2 are selected from
the group consisting of: Lys, Arg, Ala, Gly, Val, Leu, lle,
an amino acid analog comprising an alkyl side chain, Gin,
Asn, Glu, and Asp.

2. ‘The composition of claim 1, wherein the ACTH analog peptide
comprises at least one Ala and at least one Arg residue substituted at
any two of the amino acid positions 15, 16, 17 or 18 of SEQ ID NO:2.

3. The composition of claim 1 or 2, wherein the ACTH analog consists
essentially of the sequence of SEQ ID NO:2 with the following amino
acid substitutions: the Pro residue at position 19 of SEQ ID NO:2 is
substituted with the amino acid Trp; the amino acid at position 15 of
SEQ ID NO:2 is selected from the group consisting of: Lys, Ala and
GlIn; and the ACTH analog peptide comprises one or more amino acid
substitutions of residues selected from amino acid residues 16 to 18 of
SEQ ID NO:2, such that the amino acid residues 16, 17 and 18 of the
ACTH analog do not include any two adjacent amino acid residues

selected from the group consisting of: Lys and Arg.
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<211pedidetsl@®. PRT <213> Artificial Sequence <220>
<223> (AAl4) - ( AA1l5-18)-(AA19) portion of the ACTH

5anal 98¢ composition of claim 1, 2, or 3, wherein the ACTH analog peptide

10.

11.

includes the amino acid sequence —Lys'5-Arg'6-Ala'’-Ala'®-Trp'®- at

amino acid residues 15-19.

The composition of claim 1, 2, 3, 4, or 5, wherein the administration of
the ACTH analog peptide in an in vivo Serum Corticosteroid Inhibition
Assay reduces ACTH-induced corticosteroid secretion by at least a
10%.

The composition of claim 1, 2, 3, 4, 5 or 6 wherein the ACTH analog
peptide binds to and displaces a peptide of SEQ ID NO:2 from adrenal
membrane, where the peptide binding is measured by an in vitro

Serum-free Adrenal Competitive Binding Assay.

The composition of claim 7, wherein the, ACTH analog peptide binds to
the MC-2R adrenal membrane with at least a 2-fold greater affinity than
the peptide of SEQ ID NO:2.

The composition of claim 1, 7 or 8, wherein the ACTH analog peptide
reduces the ACTH induced production of corticosterone by adrenal

membrane in an in vitro Serum-free Adrenal Inhibition Assay.

A composition comprising an isolated ACTH analog peptide, the ACTH
analog peptide comprising the peptide of SEQ ID NO:2 with at least
one amino acid substitution, wherein the ACTH analog peptide binds to
and displaces a peptide of SEQ ID NO:2 from adrenal membrane,
where the peptide binding is measured by an in vitro Serum-free

Adrenal Competitive Binding Assay.

The composition of claim 10, wherein the ACTH analog peptide
comprises with at least one of the following amino acid substitutions:
(a) the substitution of the Pro residue at position 19 of SEQ ID NO:2
with the amino acid Trp or (b) one or more amino acid substitutions of
residues selected from amino acid residues 16 to 18 of SEQ ID NO:2,
such that the amino acid residues 16, 17 and 18 of the ACTH analog
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12. The composition of claim 10 or 11, wherein the ACTH analog peptide
includes the amino acid sequence —Lys'®-Arg'®-Ala'"-Ala*®-Trp'®- at

amino acid residues 15-19.

13. The composition of claim 10, 11 or 12, wherein the ACTH analog
peptide reduces the ACTH induced production of corticosterone by
adrenal membrane in an in vitro Serum-free Adrenal Inhibition Assay.

14. The composition of claim 10, 11, 12, or 13, wherein the administration
of the ACTH analog peptide reduces ACTH-induced corticosteroid
induction by at least a 10%, wherein corticosterone induction is
measured by an in vivo Serum Corticosteroid Inhibition Assay.

15. The composition of claim 10, 11, 12, 13 or 14 wherein the ACTH
analog peptide reduces the ACTH induced production of corticosterone
by adrenal membrane in an in vitro Serum Corticosteroid Induction
Assay by at least 10% compared to the peptide of SEQ ID NO:2.

16. A composition comprising an isolated ACTH analog peptide comprising
the peptide of SEQ ID NO:1 with at least one amino acid substitution,
wherein the ACTH analog peptide reduces the ACTH-induced
production of corticosterone by adrenal membrane in an in vitro Serum
Corticosteroid Induction Assay by at least 10% compared to the
peptide of SEQ ID NO:2, wherein the at least one amino acid
substitution includes substitution of an amino acid residue at position
19, 26, 30 or 36 of SEQ ID NO:1.

17.  The composition of claim 16, wherein the ACTH analog peptide with at
least one of the following amino acid substitutions: (a) the substitution
of the Pro residue at position 19 of SEQ ID NO:1 with the amino acid
Trp or (b) one or more amino acid substitutions of residues selected
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the group consisting of: Lys, Arg, Ala, Gly, Val, Leu, lle, an amino acid

analog comprising an alkyl side chain, GIn, Asn, Glu, and Asp.

18. The composition of claim 16 or 17, wherein the ACTH analog peptide
includes the amino acid sequence —Lys'>-Arg*®-Ala'"-Ala'®-Trp'*- at

amino acid residues 15-19.

19. The composition of claim 16, 17 or 18, wherein the ACTH analog
further comprises truncation of amino acid residues 25-39 of SEQ ID
NO:1.

20. The composition of claim 16, 17, 18 or 19, wherein the ACTH analog
peptide comprises the peptide of SEQ ID NO:20.

21. The use of an ACTH analog in the manufacture of a medicament for
treating an ACTH-related condition, comprising the step of combining

an ACTH analog of claims 1, 10 or 16 with a suitable carrier.

22. The use of claim 21, wherein elevated blood corticosteroid

concentration is a symptom of the ACTH-related condition.

23. The use of claim 21, wherein the ACTH-related condition is selected
from the group consisting of: Cushing’s Disease, premature labor, a
pituitary tumor, and a pathology of the hypothalamus/pituitary/interrenal
(HPI) axis.

24. The use of claim 21, wherein the medicament is formulated for

administration by injection, inhalation or transdermal absorption.

25. The use of claim 21, 22, 23, or 24, wherein the medicament comprises
the ACTH analog of SEQ ID NO:20.

26. A method of treating an ACTH-related condition comprising the
administration of a pharmaceutical composition comprising an ACTH

analog of claims 1, 10 or 16 to a subject.
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27.

28.

29,

30.

31.

32.

33.
34.

35.

36.

37.

The method of claim 26, wherein the pharmaceutical composition is
formulated for formulated for administration by injection, inhalation or

transdermal absorption into a subject.

The method of claim 27, wherein the pharmaceutical composition is
formulated for injection, wherein the method further comprises the step

of injecting the pharmaceutical composition into the subject.

The method of claim 26, further comprising the step of measuring the
blood corticosteroid level of the subject before administering the

pharmaceutical composition.

The method of claim 28, wherein the pharmaceutical composition is

injected subcutaneously or intravenously.

The method of claim 28, further comprising the step of administering a
pharmaceutical agent to lower the corticosteroid blood level of the
subject before injecting the pharmaceutical composition into the

subject.

The method of claim 31, wherein the pharmaceutical agent to lower the

corticosteroid blood level comprises dexamethasone.
The method of claim 26, wherein the subject is a human.

The method of claim 26, wherein the pharmaceutical composition

comprises a sustained release composition.

The method of claim 25, 26, 27, 28, 29, 30, 31, 32; 33 or 34, wherein
the pharmaceutical composition comprises the ACTH analog of SEQ
ID NO:20.

A method of screening ACTH analog compounds tb identify ACTH
analog compounds that induce less corticosteroid secretion by adrenal
membrane than by unmodified ACTH of SEQ ID NO:2, comprising the
step of: contacting an adrenal membrane with an ACTH analog.

The method of claim 36, wherein the method of screening further

comprises the steps of:
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38.

39.

40.

41.

42,

a. providing a first adrenal membrane and a second adrenal

membrane;

b. contacting the first adrenal membrane a first composition
comprising an unmodified peptide comprising SEQ ID NO:2, and
subsequently measuring a first concentration of corticosteroid
secreted by the first adrenal membrane after contact with the

unmodified peptide comprising SEQ ID NO:2; and

c. contacting the second adrenal membrane with a second
composition comprising the ACTH analog, and subsequently
measuring a second concentration of corticosteroid secreted by
the second adrenal membrane after contacting the ACTH

analog.

The method of claim 37, further comprising the step of: comparing the
first concentration of corticosteroid secreted with the second

concentration of corticosteroid secreted.

The method of claim 38, further comprising the step of: determining
whether the second compound induces less corticosteroid secretion

than the first compound.

The method of claims 36, 37, 38 or 39, wherein the ACTH analog is an
ACTH analog of claim 1, 10 or 16.

The method of claims 36, 37, 38 or 39, wherein the first adrenal
membrane and the second adrenal membrane are positioned within a
subject and wherein the concentration of corticosteroid is measured in
the blood of the subject.

The method of claims 36, 37, 38 or 39, wherein the first adrenal
membrane and the second adrenal membrane are explanted from the
subject and wherein the concentration of corticosteroid is measured in

serum-free media.
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