ADRENOCORTI COTROPI C HORMONE ANALOGS AND RELATED METHODS GOVERNMVENT SUPPORT
(0001] The subject matter of this application has been supported by a
research grant fromthe National Institutes of Health (G ant Nunmber N H
DK50870) and a grant fromthe National Science Foundation (G ant Nunber NSF
| BN-0132210) . Accordingly, the governnment may have certain rights in this

i nvention. CROSS REFERENCE TO RELATED APPLI CATI ONS [0002] Thi s application

claims the benefit '%ﬁE oasSer. No.
60/ 622, 436 entitl edqi rrpo&?ﬁw'éb? E:;a%ﬂ_l the Tr eat nent of

Premat ure Labor, Cushing's Syn rorre an I sorders,” filed Cctober
27, 2004, the entire contents of which are incorporated herein by
r ef er ence. G‘&@ﬁNW@ﬁtSﬁ:ﬁb@r[OOOS] The pr esent invention rel ates to ACTH

anal og conpounds, as s reI harna 05|t| ns, and
met hods OPI[)QQ%Ht ment . a(i '%PPF‘E%{Q"@E %%H?P%@
adrenocort 'rféédr&?ﬁ)pﬁani?rro%’ﬂ% naﬁzma: InsHiffted Of mya»thherrmrmﬁséf Rited by the

pituitary gla is believed to be a nediator in the production of a

variety of DIKEQ870yaodergrantifromtbediaiignakBciense F@NHQ@@%(Q@N Nambast i mul at es
th d I fin
gl 5cgcg???i\‘(ﬁsé@@gﬁ&@{aczr@r&h&@ ihlé dvterﬁl‘?"or co ??‘é’%%ﬁ“n‘g@?tﬁ rodents),

and has |i thié inveationol over secretion of al dosterone, the other mgjor
steroid hornone fromthe adrenal cortex. ACTH binds to the MC 2R
adrenocorticotropi c hornone receptor expressed in the adrenal gl and.

[ 0005] ACT Hdn‘bs%@t-‘ée%hﬁﬂcéf@'ﬁéLh?E@Abﬂ.lbﬂflonétUi tary in response to
corticotropi n-rel easing, hornone (CRH) fromthe ﬁlrj‘igg Ealanus Wthlnthe
pituitary (10021, ACTHT] MlH%G"PWHWQ hegefit r SEavisiona Ratent

Bfegfﬂjggg' ABPR IS4 NYCb0/622 436 ertiBBVEDnoSitibhsAtiid MBHRIdsTBRfHE | C
Treatment of Premature Labor, Cushing’s Syndrome and Related Disorders,”
filed October 27, 2004, the entire contents of which are incorporated herein by

reference.

TECHNICAL FIiELD
[0003] The present invention relates to ACTH analog compounds, as

well as related pharmaceutical compositions and methods of treatment.

BACKGROUND

[0004] Corticotropin, also known as adrenocorticoiropic hormone
(ACTH) is a primary hormone secreted by the pituitary gland, that is believed
to be a mediator in the production of a variety of vital growth and physiological
control steroids. ACTH stimulates the adrenal cortex. More specifically, it
stimulates secretion of glucoeorticoids such as cortisol in humans (or
corticosterone in rodents), and has little control over secretion of aldosterone,
the other major steroid hormone from the adrenal cortex. ACTH binds to the
MC-2R adrenocorticotropic hormone receptor expressed in the adrenal gland.
[0005] ACTH is secreted from the anterior pituitary in response {o
corticotropin-releasing hormone (CRH) from the hypothalamus. Within the
pituitary gland, ACTH is derived from a large precursor molecule pro-
opiomelanocortin (POMC) that is cleaved by the action of specific peptidase



enzynmes. The effects of ACTH on steroid synthesis can include an increase
chol esterol esterase, the transport of cholesterol to and across the

m t ochondri al menbrane, chol esterol binding to P450SCC and, hence, an

i ncrease in pregnenol one production (see Nussey, S. and S. Wit ehead,
Endocrinol ogy: An Integrated Approach, BIOS Scientific Publishers Ltd.
(2001)). Subsequent actions can include the induction of steroidogenic
enzynes and ebenaps.c Thesifscts ot ACTH dtf@tegﬁd syhihesistcaniiaeiddban increase

hyper vascul ari zati on, cell ul ar ertro and hyper pl asi This is
e et ar| BhhfBlarm bstsrashn bt HBoiokE cBo et aLIo AP Acrass B # ndesi 2ol
secreted oV efitdzhehdil SerBrdrdl shdlbsickdbindinG 96 PRBOSELPaM haticacaror i coi d

i's produced by adrenal fasciculata- reticura ce enal gl ands,

and is secr m%easanmggmom@pmdupm escNussah 6. pad &. wmtmm

d t d

car bonydr at SieBeRidiol” AR bR dhppioddtt BROS Sl il Wbk oy e
anti-infl iantmcur))t/ &nhxmmed actlljmscbaarmclhgd?ehﬁmwn@:igﬁsmewiwgémiesS. I n _
excess, ucocortl col . ds ave een (0] a e e OoCa us, a region
of the |?anEZ£?%§@ﬂ?‘8P"§H’f8”‘BVSa?tFP°§ 2 Cndtady et R B e Tl tnat | oot

such as | eapppérvasifaiRiaPhY colfofs hyPeftro R IBsxat'VlThlﬁ*'B1 m Yiaripcad.
Sci . 746: 294W(11994) and l\/ngen gﬁ P nn. I\#{ﬁérp ) pa C arlﬁ
(1994). Fur nﬂ@b!edn@ongptm@dmre@ac%s%%l@an beuydgwbheae@@mmgqr ment has
been shown | Afl eural devel opmrent and aging as well as in
neur ol ogi caﬁfb&gg ésr'ofdgl aftﬁgn ‘to hi ppocanpal damage. See, e.g., deKloet, E
R, et al.,[0806] N.Y. Zibadiier&ciglumﬂﬂco(dmm)odpmmédrenal(ﬁaﬂdnmmds are

Ster oL o, hor RSk Th B BBl Al e BB BB BfBRES 20
cor ti cost erijpitts Jevel bEpkishr adrenocdriicstialic herponrd Ox&THkOGMco@rﬁ@ids as weak

androgens and .estrogens e adrenal fun tion, at of the thyroid
gland, is UH&RV QIY%g%?ﬁrPBFVQﬁat% RECIRI 8D éﬁfa'i‘?ﬁgab(’hﬁ"i‘) ayRibeaa shewni t ar y

(PIT). V\hentoqs&vblamﬁhﬂémo&ytm é‘:ﬁb&réﬁd &r@ﬁyp&réé&ate@i defPsitdssolid) |evels

drop bel ow a setpoint, the %/m a anus rel eases corticotropin
rel easi ng hefaesacgluepsarticaids havebeen am\@né@damagetthe Rpacammisea( ACTH)

Gynt hosi s dRgiobCorthé it systels Srne oftuh SRR € PR odHii ol £ 5 "
aggggi % gpgst:s:graﬁeatrﬁmgandememow Suy ﬁt eslgnoleky; R.fM!, m?weng.deu ?’g?gac\%: ?Rd
Leduced act¥%a ‘?‘Q)Eg‘g%é%{)t P'&‘?J hsgc’r‘g’t‘ 3?6&”‘8 gﬁ'nﬁf‘ 186 treat

ACTH- r el at qdogay qfdrtﬁé?ﬁwr@ ChilEbdmkicofdl ABISAoCIRY AHY ﬁéﬁoegaﬂﬁ%ﬂﬁﬁe ptMmune

response as a resul gpersecret|on of cort’i costeroi rtain

adrenal -r elfmsd@ﬁ%%ﬂm tﬁ;f céiinal i reurabdevelppment antsaging'as wethas she is a

di sorder r e t

corti cost e?cﬁ)allad&b g%eé‘ anc rgaﬁeﬁé %@ngggﬁﬁ& H%@% éexéérgyé%g C%féﬁlﬁ Ependent
or it my R, shalgpamidny. Af:atACSctﬂ T483BI(8994)n, e.g. production of
corticostergid.by an renocortical aden or car n cause of
Cushi ng' s Jgh@noms |sa(g‘?{§ ?(Pédsp?rgcﬁilﬁwcgﬁﬂﬂ'f‘omﬁ 8%&33‘&’?’8’%ry gl and.
Thi s el evaicpdidsetel, TrhesdHdimoneklae B maééizéqamﬁafaiuréﬁhl dbrigk dicpduced by a
pituitary adenoma (Cushing's disease), but in rare instances has a

di fferent &Glelate gluersriigpids (s, sosteroifs); thg mineralesrstierids(R8i on of
ACTH in a Iy Qfo}?ér@ﬁe?éé‘ﬁfe!l%%e*ﬂ%o%% Shd 8hd eBir ?ﬂ%@hé STl f@ﬁ%nﬁ? ectopi ¢

Cushi ng' s syndrone ectopic sites clude ynome, medul | ary
car ci noma &ingties, hkwmafthﬁfbwwiﬂglandylsmmerﬂm eantiadlof theunors of t he

pancreas a C maj ority of
Gushi ng- s DypafaleE (BT ot R bR EwrERGoREaltBleB B ooyt o 2
pi t ui t?r ybaelgnauyaoccsyrip% ghmOO(f)mWG)'IIGWEIMI@l)DWWB setm:m;lmervel ght Igai n,
central obesity,, steroi P cretion, elevated urinary cortiso
excretion, Q;ﬁ %ﬁaaﬁ%e(gé %‘H‘f’?%'”tﬁ'@%‘@ﬁ orpeAghWhieh i ot ence,
ment al Stahﬁ@uﬁﬁﬁﬁﬂ&%no&ﬁﬁﬁbﬁoﬁ&h@ﬁﬁ&ne%NQTPQ?&8§§§ﬁoﬁﬂhé§£uﬁ8@'Ur'”at'on
conpared to manmal s not suffering fromthis disease osl s "and
treat nent ACTELISH Hgpis hojmense whie vigies hiegynthesgis qmaeeazneuom ofd, EE W et
al., N Engl. J. Med., 325:897-905 (1991); Findling, J. W et al.
"Di agnosi s and differential di agnosi s of Cushing's syndrone, " Endocr i nol .
Metab. Cin. North Am, 30:729-47 (2001); Oth, D. N, "Cushing's
syndrone,"” N Engl J Med., 332:791- 803 (1995)). No nedical therapies are
currently available for Cushing' s syndrone. In experienced specialized
centers, surgical resection of ACTH secreting pituitary m croadenonas
offers an overall cure rate of about 70-



80% but for nmacroadenomas cure rates only approxi mte 30% and the
extensi ve surgical resection required portends significant risk to
surroundi ng normal pituitary tissue, leading to partial or total
hypopi tuitari smin about 80% of cases (Simons, N. E. et al., "Serum
Cortisol response to transphenoi dal surgery for CUshing di sease, " J.
Neurosurg., 95:1-8 (2001); Manpalam T. J. et al., "Transsphenoi dal

ni crosur ger gorfiedstéred|i gﬂlﬂa§nﬂh1maﬁéf@ectéohemeééte%e?syﬁtm@@ecreﬁa@ ahgt ern.
Med., 109:487-93 (198 and Trainer, P. J. et al Tr anssphendi dal

resection iHeaiW @”E'e(ﬁcg%?ééarﬁndet ectabl e serumcortisol as the

definition ccessf f nﬁlofl'n 993)).
Thus, ther elglbs I SO a 'ﬁlger% I?ord%aif?re%&nga?n&]o g}f A%$§ rég viher e the
sour ce of Wewcad@cgg@tmnﬁtoanqmstamtohs@cremmrfomxamplectodmat Aﬂm-ce t hat

bina 1o ACTETL efRdPeneRein Cubhiid PyadBaf yBRled IdpneseRbmh can

al so be usedb a fayuliofdiypbrsecratioh’cf 2brtit®stdreid) une chahmadrepal-tdldtagy - adr enal
axis for initi atlgn of ﬁf? erm | abor. Preterm | abor occurs in

appr oxi nat 1aySs ehpgegpat Pf-ths and contributes to a substanti al

proportion jadogier | nat abydmnds g*}ﬂdfoﬁi&s@&n%@*de? Yesfdm}&fr&gﬁhﬁr%%go q

contrlbutlon of low birth we Pg to infant nortalit
morbidity, aqﬂel'@ﬂ?lm@' pegretiog vhcgticosierdid 8 Hlyperiametiomef thg acrenaiaosens

abortion a r | ' ' man femal es,
are dlasi rab %rrahl]?eb gg@%ngg?ﬂé%{ g% ﬁ@%é@%@ﬁ’f’é@ﬁg‘ %&8%'&898 9 n order
L 0 I(| %1 rrakqalrmmxwopraﬁlmatﬁoesgridmlylan admoboni:blbac(eno)na leduanelﬁdi-gal A)CI degce of
ealth conplications at n remat ur orn chi iiii) reduce
the tinme p&PHPHERFRHC {Aﬁ?‘ &S 5}"5%9{'3?@? Srive pé‘?fﬂW"Pf‘ nust ,
because of ifig .tmtazyzgm vrra@elelvméd le@SIEHRC M ik wmbaaétveézﬁrtﬁpx eﬁ{y‘ sthe
factors of (Iiﬁélve birth, (ii) heal thy child, and (iii) ﬁ dthat can

tinmely | eaPt rWs%PttwtaW@den@nad%amgcﬁdlseasse@.abtetnn(r@t)e lnﬂ@@ceabl y i npact
the happi nggs a?‘t‘ﬁﬁel?@ﬁi bfi 5’!‘8 Cﬁfshﬂ'ag‘%rs&ﬁﬁ?&hé r%%ﬁ@r% the roa-@cﬁ[o?lsdgs. al'so an

i npact on society ver grea ci et al
economi ¢ i AGAH in mlamllon@tharnhmhthaplmﬁarwhglamdes Hebdwr exsaztigpieat | y

pr emat ur el 11 ricu acul ture nor e co t-effective
when t he o%'aﬁ'f‘g Jy@giﬁorgg 553( Fl%fqﬁwcﬁétﬁﬁf'ﬁqc%nﬁ'é{m?w @Y er, anmbng
manmal s, f eakcinonth bf #ie thipicid, fph@auﬁ!r@mdcyt@ﬁul st tall id?ﬁo:%V&rth@roductlon of
adrenal stress hornones with del eterious consequences, including inpaired

i mmune fune@n%ﬁa%ﬁad&@éP@&rs‘@r@lr@mph’the/iunﬁ{ fba overwhrlmingmajeyity be | evel s of
SO ne! aneCEEnDS SRERInG Rabd o, TRk ko dhEy SRRE) 51,0 Pron

stress and resu anges sed i nmune
function apmimsad@mwmal |3yynptomd|Q§éh$damg)\s)synﬂraheondﬂadelemgl‘atga¢n

0012] Varii 0 nd_net hod an..b e duce ACTH | evel
1Eor eLarrp: §é’ﬁfﬁ?§§§%éﬁf§f“ﬁ YPELER Y, ; g vale Pﬁr?qﬂ;‘ C\?&@??Ereggrﬁt'ﬁn( AVP)V USS
Pat ent  No. mBoR §4te] weakhicbs datifie, BacRAEKd, Heallasies lrhﬁofdl‘r{i:euﬁ%n@él certain
vasopressin receptor antagonist. co sitions for the regulati on of ACTH
rel ease. é %ﬂ@ﬁ% nys ?@yppwﬁ‘f@%ﬁa&? ddbjrstianddiinativgcomnppiedt e ACTH
levels ar etodﬁérhh?é?é Aot USR8 HddaaBs mik_grs sg?aanmraatﬁ]&ww H M- 2R

receptors, while reducing or elimnating uced cortrcosteroid
product i orCushing's ﬁﬁn@ﬁomegmmalummlaMQ (aﬁmaidﬂeunﬁ Wset@alaiNe Engl.t h

el evat ed r| d rtlctroplc
mor mone. ( ACHpeay DSz VA ERERndel Wi LDl Ds R T Gglrncl
el i m nat e dikfiidsis\diCashing'stsyndisimes, bEddeamchMeiabcmlipaNedhtmnunrmdl f | ed
ACTH. Pref Al Qf | sQ redyce t, n
corti cost éﬁ?@ %‘i?(;%r&z& gﬂg\’ j:3)nrr§4‘rb @ﬁg'qgﬁ“ £ fﬁ‘?‘&ﬁﬁ] g‘l’ ﬁﬁfﬁo%@% 7o ACTH.
803 (1995)). No medical therapies are currently available for Cushing's
syndrome. In experienced specialized centers, surgical resection of ACTH-

secreting pituitary microadenomas offers an overall cure rate of about 70-
80%, but for macroadenomas cure rates only approximate 30%, and the

extensive surgical resection required portends significant risk to surrounding
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[ 0014] The ACTH anal og conpounds preferably conprise at |east am no acids
1-24 of unnodified ACTH, with one or nore amno acid substitutions.. The
ACTH anal og conpounds can include one or nore am no acid substitutions or
truncation with respect to the unnodified human ACTH am no aci d sequence.
Unnodi fied human ACTH i s a pol ypeptide that has 39 am no acid residues in
the foll ow ng sequence:

N-ASer é Ty</ -tflé;maMao h uuier%aﬁ_sl_kﬁle;;é&c&ng\tcgpiléw GAImﬂabgypG%Rritaa‘éﬁiBg{%bbd;&m%é Lys'-A\IAr g
- Ar g- Pro- Val,20- z.val - Tyr - Pro- Asng25- -Al a-d u- -d u30-Ser- Al a-d u- Al a-
Pheds. Pro. (L62eeY (SIS N & SEE1 S GoriookBraonte R apsRRaRcissing 1 ne
ani no and GRrdshy Yol GUSHIAG disRRds,” Jf RERPSSUrY € b?:n-@tzddwg; Mng%géﬁ—r TAGTH

anal ogs can al so conprise conpounds that Tnclude a péptid avi ng one or
nor e subst et @l-i divangsphaseidel mugrpawgeny farKeisbinglseeisease: A report of 216

N- Ser 1- Tyr -Serz Mat- : - .0-Val - G y-ys15- Lys- Arg- A
rg- I%; o- Vé&f@@%@%&ﬁ#{%ﬁh&gﬁi@f ( 65?%%’ %{& T\Eé{g?%/%l\'l Jgﬁga}&%:/sr epr g:en: °
the]c am ng i‘ﬁmnsaphqul 'dalefeséct‘mg in_MEhir&giﬂ;dbeiaéezeitnxdetqlﬁablbes_amhemdﬂiﬁl 119
Preferre nal ag_conmpoun ncl ude .at st am n resi dues 1-

bt ChacTrr oS T SRinfin & SReHErty Meslef. Cin. Etbedieln a8 434 850AcTH or

MACTH, Wi t IThasgthere [EilSo alficed faEh trenBshi hﬂbhgmﬁg’s(m&rﬁ%hé’ra%%g
conmpounds i ncl ude conmpounds conprising the ACTH Sequence of SEQ ID NO 1 or

SEQ | D NO goyjeerPfdifel’drs aslisseqinated pitiitangymor osanssiopiagourassbat isi n one or
nor e of th%ﬁé&h}eoé%d‘aoéé ﬁ&fgﬁds%da ASH kS %é}%ﬂpi ol ogi cal functions: (1)
0 a

reduction corticosterolrd secretion renal nmenbrane in the presence
of the ACTHM®I og cofGampalnds thainidd fio ACTAOBdep{} withdeduced of

i ' i | i h . of. end
ACTH and. ( SoauBREn Ry eaB T i oTERY K, ' ol BEEESdi0&,  on of
the MC-2R hymethalamusopihifaeytatienanaxigifbr a6 bf pfectm laBopf PRitéhe! red ACTH

am no acid substitutions to fo m, ACT nal og conpounds i nclude one or nore
o The f ol IBRF REEIE 1) SBRRTEN LG e PF herds SRYLONRHeS JRAd r oo) dues. at

positions GO ! 16 | MTBrnfe / or
pr onot e Or&ulﬂsg%:gtﬁh\?{ltgr MC- 2%li EF%%%&%g&ﬁb%ﬁ ?‘E’P? gﬁl ((M ontraTﬁ %k? “ﬁo@’e anm no
aci d resi dUé® eantiiligian eflew birih weighi to infanianertality and spddheed enzymat i ¢

cl eavage ” L L ) i i re amno acid
resi dues Zﬁ‘oéﬁclgtlﬁgi @ﬁ%hé’ﬂgd% §i%%%§¢k1é§)k%}ﬁ9§ﬂ@?§§8@g§§e% conpri se
adj acent azhortioaand presiatlire Jaburf nd pedlonging gestation in umpaSoirats afd- 18, (4)
subst i tutign,g@ t][uncati on of one or. mpre am no acid residues at positions
20- 24 t hat IRSHEDIRIIOF RARYLIeaRORS Eosiationds desirabhoriglengadiy ordel toslidbst i t ut i on

of one or mak@nmrmoa@&etarmlgmeé b?&h,Rf?)SﬂeHhélé‘&eziﬂbi%I@nE:?%g Qésm't in an

ACTH anal og that reduces the corticosteroid secretion o renal nenbrane

in the precanplisagons aiepding agremsdurehpoimraild.canshiicretiucathasiimedi f i ed ACTH

O e e L A e S e

desired r ediznaed piability,troesive extragidinaryicasd. i Alhthef fastors of @xiivb bigal gyes 25- 39,

with the am ng,aci.d residue at. pgsition, 2 orm.ng, t he carhoxy term nus of
t he nol euﬁ%@%@ﬁﬁlﬁ'ﬂ@d i@ﬁicé'?fg c@BR‘B?ﬁi’ﬁ[ﬁ’?"ﬁﬂég BP%EPJF%? WHi®d t o ACTH
recept or s gugfdtlyast islfarBRI(S) 868N impa&aRe havpindss AR well-RAFEBAtheTENbY ane.
More preferably, the ACTH anal og conpounds do not activate, or weakly

act i vat e, Pasnip angdyglaiives.n dhete IS Risman irmpagion saciety figseprameatdea i on of
unnodi fi egy EA%H(;; : ;ﬂg? j {,Qus ACTH
anal og co%@ﬁggﬁgﬂﬁéi nc gée%%géﬁél%c?:gf)g{rﬁs ﬁr"]n ac?ﬂéﬁﬁﬁ%ﬁ@%ﬁs or

t runcat i owhgi ane deliypeas greatly preroatwelyf i ed hunan ACTH ani no aci d sequence.

F I {1 I Si i ted ACT | tid

el ude 2 BRHh de or AdeeiueERbAGuqtRe (L8 itte CopleREER g am no
aci d substié otgapisims £aA b8]raised Be highopdpulationadersity! MovRver, sibslye at
position 19 of E%}{/D%;{\E%Wt the amno, acid Trp; or [(_)019; b. one or nore
ami no aci NARKHSS, fowh figd t §WH&!'§'V§_@P@&'@_&“9PV%fnﬁ’rﬁ’ﬁiiJﬁfdPrhel d residues 16
to 18 of §E@Ha@sﬁ@s§heﬁh@rﬁb§@iﬂ{ déi&?etr%ﬂs;ﬁo?rﬁéd&bﬂc%%' ﬁﬁﬁﬁiﬂggmﬁaﬂegnd 18 of

the ACTH anal og do not include any jacent ani no acid residues
sel ect ed fm@HNedngfionanctdecreasachgrowih. Amethed for decreasingttbe tavelsor nor e

am no aci i ' > t ny! 7._0r of SEQ ID NGO 2 are
el ect od PATRPRLSRSSGb 7 nifloel i dthbtebrifiont Gaffbed Py Bropad ) | Lov,
Il'e and an am no acid anal og having gn al kyl side chain (such as Ne).
Optionally, the ACTH anal og peptide can include at | east one Ala, Gy, or
anot her amno acid with an alkyl side chain (i.e., Val, Leu, Ile, an amno
acid anal og conprising an al kyl side chain such as Nle), and at | east one
Arg residue substituted at any two of the am no acid positions 15, 16, 17

A~ Y AN 1 I R 1™ I~ o o o o o o Y




peptide of SEQID NO1 with at |east one am no acid substitution, such as
substitution of an amno acid residue at position 19, 26, 30 or 36 of SEQ
ID NO 1. The ACTH anal og peptide can al so include the peptide of SEQ ID
NO1 with at |east one of the follow ng amno acid substitutions: [0021]a.
substitution of the Pro residue at position 19 of SEQID NO1 with the

am no acid Trp or [0022]b. one or nore am no acid substitutions of residues

| ected f o ' hat th
i o aci 518 ghd fedftit bRideFaoikthedt Pafibed et Wfladed HTNLTE! 0 o
adj acent afinotioncnd susseplibdity $e Hissasd, wwidralsrebgdeamab!ansu sting of: Lys and
A dt t 16, 17
o 18701 SEOEN NG 2" Vefolf eomenst e Ighal oah ety B rsley o " ar o
Gn, Ay, ACGTH ks, mxam gndudh Q:e(‘téih reoeptoes fomrargmrrw:wako@r@sng havi ng
an aI kyl side_chai n) ther pr erred ACTH an ptides include
nodi fi cat i 6W¥¢Pbf p%d?@tﬁéts‘\l%@@ﬁ@ PO ﬁf@d %@Sg cgﬁéﬁlsﬁh%ft t he ACTH
anal og pepééﬁ% Jé%é#%%shh@c%ﬁb?%n dﬁrs‘i%SHﬁB@ﬁioﬁé iSR! rBgiRién 8 ami no acid

resi dues 1 H anal o | so i nclude truncation of one or
nmore pept i AEFHh\@EIersmaComppositione to U@ﬂbﬁ@?b*sre!&teﬂ@Qﬂd'@ﬁnﬁﬁhfﬁrﬁ'wa&| d

resi dues 2 0 are

parti cul arW%&FEﬁqﬁB %&ﬁ?ﬂ%%@@ﬁg tlBﬁQHeﬁ%%nQ{ﬂ I-‘\Iﬂerat i on of

an ACTH anaRQ@céplni'é,dﬂ'lilea'dda@iagtdn@hﬁrﬁﬁ'aﬁngmﬂ}fﬁlddn@wmwmmoosteford

corticosterone hy adrenal .penbrane in,an in . vitro Ser roid

| nduct i on %‘} sgtasﬂggyfealtg%n HaBérﬁoé‘Bﬁlﬁpﬁ %?ﬁ°?'8%%§gb ﬁf%f ed to the

pepti de of Ag&g INelNO. 2. For instance, in a second enbodi nent, ACTH anal ogs

are nodi fied ACTH peptides that function to reduce cortrcoster oi d secretion

by adrenal rrenbrane in the presence of the ACTH anal og conpared to

unnodi fi ed§6ﬁ 025] In sone enbodi nents, the adm nistration of the ACTH
e

anal og pep In an in vivo Serum Corticosteroid Inhibition Assay reduces
ACTH- i nducfoD18dr t i cosVarioisimeelifiest adnenbgorticottepic hoemaosdACHH) t hird

O e ook CRE e el i homal o8 B anbila ey 1 o educe
ACTH. [ 002@HLibed ebRicosiesld BBbictionCsymsred i®nAmatificdr ACTHe dPrefeatiblyncl ude an
i sol ated ACTH anal og peptide of SEQID NO2 with at | east one am no

the ACTH analogs also reduce the secretion of corticosteroid from adrenal

membrane in the presence of unmodified ACTH.

[0014] The ACTH analog compounds preferably comprise at least

amino acids 1-24 of unmodified ACTH, with one or more amino acid

substitutions. The ACTH analog compounds can include one or more amino

acid substitutions or truncation with respect to the unmodified human ACTH

amino acid sequence. Unmodified human ACTH is a polypeptide that has 39

amino acid residues in the following sequence: N-Ser'-Tyr-Ser-Met-Glu®-His-

Phe-Arg-Trp-Gly'°-Lys-Pro-Val-Gly-Lys"®-Lys-Arg-Arg-Pro-Val**-Lys-Val-Tyr-

Pro-Asn®-Gly-Ala-Glu-Asp-Glu®-Ser-Ala-Glu-Ala-Phe®-Pro-Leu-Glu-Phe®-

Ac (SEQ ID NO. 1), where N and Ac represent the amino and carboxy

terminal ends, respectively, of the molecule. ACTH analogs can also

comprise compounds that include a peptide having one or more substitutions

or modifications of the sequence: N-Ser'-Tyr-Ser-Met-Glu®-His-Phe-Arg-Trp-

Gly'%-Lys-Pro-Val-Gly-Lys'®-Lys-Arg-Arg-Pro-Val®®-Lys-Val-Tyr-Pro-Ac (SEQ

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

5



acid substitution, wherein the ACTH anal og peptide binds to and di spl aces a
peptide of SEQ ID NO 2 from adrenal nenbrane. The peptide binding can be
measured by an in vitro Serum Free Adrenal Conpetitive Binding Assay. For
exanple, in a fourth enbodi nent, ACTH anal ogs are nodified ACTH pepti des
that function to bind to adrenal ACTH receptors, such as the M- 2R
receptor, preferably with increased MC-2R binding affinity and reduced

activation fid tdsidids RB4 '0F 8ATH of SATTIEAyitid oHe ok thdrieetmifG Eidid Pr ef er abl vy,
t he ACTH analtﬁg peptide can bind to and dISp| ace a peptide of SEQ ID NG 2

from adr end 'ﬁﬂpﬁﬁe where the peptide binding is measured by an in vitro

Serumfree t #e ACTH
anal og pept[ ! |nds to Hd%@gg&%gren ‘ﬁen%lngr anepwrﬁ{?ed&béeas a 2-fold
greater af fA(ﬂTHyselqbanc& oieSREPID NO:bor SEQ IDDNKEER 2vitt] 02 21 morg strectural
enbodi nent s

e ACT nal og. ide re S . ' roducti on of
corticost er%ﬂ‘é‘%@%%ﬁaﬁsﬁgffggﬁégrﬁ?rﬁﬁyﬁ% W&E‘@gﬁfﬁﬁdﬁ@q dr enal
| nhi bi t i on sArsey biologicatfmicEbas: (1) redudtibh bf eotiedstepsit, seéfé'fidn&jyeédl@nép mpounds
can reduce corticosteroid induction dified ACTH in eéglegnt ed tissue
TRV Ero. - REACR A BEESANGEIaldes AOSH AEI00 RARAIRRR AR UPRBSHERH | nduced
producti on QTR0 ié@RiBh ¥ BoRkoRtrENechEeh r%/‘&?ﬂeﬂa%eh{brahé [rPtneer um free

Adrenal | nhibiti Assay 28] 1In a sixth ment, extended half-life

ACTH anal ogxesmmqwf@nddg@wo&ﬂ@%ban%@)ﬁnareaeed\twmz&hlamd@g aftimityowith

I dentified | t I on of
serum corti’ %@%@%{ﬁ%&ﬁ%{ é{:ﬁ';edﬁlﬁ?‘él r%%ep{fﬁra@mégrg lraﬁgt%?n(?% gbgﬁ:ond
activity miampslds bjpreferetbAOTH amincarid sobsiitttions tof focrarACTHsthelay d
detected the in vitro agtivit wher.e t i N Vi S rreasured by
he neasur campue Ut o pEmare s e Blieedod S itatens of fu

Exampl e 2 angtetdifiinbaci febRiLBtdt\idsitions 1nﬁam @dnbé(rveﬂhé{ahf@o &@iagrat Fr ee
Adrenal Corticosteroid Inhibition Assay of Exanple 4. ll n a seventh

enmbodi ment POSHIORS &9 pod/os praseaie Ry mmwa%ﬁ?r?&sbmmg é?)eﬁ‘&??é’ uiieniaf bl ocki ng
excess ACTHy gﬁB 'rﬁor'aaalrﬁ'iha cg‘ﬁbds?&lié”é"é’t ep BRs 3681 #f R?é\f@ﬁt@?d Vari ous ACTH
e an adm ni stere

anal ogs can prepar e to a patient to assess in vivo
corti sone ianthgdnizenenzyf@dio]dleaayeedighede mﬂ)mj'lsnéa): subishitutionefene ati scl osure

pertains to pharnmceutical conposition ri,shng.,A al ogs,, and the
adni ni st ralm‘grﬁ a[rwgpgqul fﬁa'déﬂe%%]%’é{’"%ﬁ%Qﬁm*h@g@&%f@% U8S$ r eat ment
for synpt ompt aémgﬁs@h@jdcémté“mm #¥id rbsidlcat with basigigideothaifd at péstitbranal ogs
descri bed herein can be incorporated in pharnmaceutical conpositions for

treati ng AGT1S: ddlsubstivdaniartamsation ehons onopee aibno éﬁ'ﬁrr§§@!-‘@ﬁ aln humans or
| |
ani mal s. g’ﬁb@‘ﬁgﬁ Eﬁrzﬂﬁﬁfﬁgéﬂ%]tﬁ?g@r RAPHR &1 emﬂ‘i'aﬁgg%, @ar maceut i ca

conposi ti ons COnt arnin anal ogs are al so provi or exanple, in
one aspect subsﬂthtmsoffcme aromee aminaadt aesideés AlTésitons 2¢86ftoat resulpounds

[0031) The RETFACHH BAAE8 Ruchrmutes i R afhrpld Sepligtplgiha ' Prov ot
membrane in the presence of the ACTH analog compound compared to an
unmodified ACTH peptlde, (6) substitution or preferably truncation of one or
more amino acid residues at positions 25-39 that provide ACTH analog
compounds with desired release properties, or (7) truncation of amino acid
residues 25-39, with the amino acid residue at position 24 forming the carboxy
terminus of the molecule.

[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.



di seases relating to |l evels of ACTH, such as conditions responsive to

nodul ati on of ACTH receptors (such as MC-2R). Conpounds useful for

regul ating corticosteroid secretion or corticosteroid |levels are al so

provi ded. The ACTH anal og conmpounds can be adm nistered to treat conditions
related to the regulation of ACTH |l evels, for exanple to decrease the
effects of high levels of ACTH in patients while naintaining a tonic state

of adrenal [o'(m'ﬂi on. Tivea Atstidraistlient 0aHOSE Amamleglmﬁpdund%wanexanpl e,
in treating, ACTHrel ated conditians, such as Cushi n%n Syndrone, | npai red
i mune r esptAGRIEeLNSONBRIA #Mie AgiH sHRBIHEPRS AN NG |"&'8’5f@PGPEIf° ihgi tiation

of prenat uran.'neefﬁ d%ﬂ{ EXGTH §mtr@’a&@§e§l¥ M%ﬁl%ré‘%% ﬁfaﬂa'

axis), and relate condi tions. SThone as “vari ous I"ogs ar
prepar ed aneomgrising anescdateuoﬁ«@waanakm pem:m includea peptide oi SEQe!D

orovi ded. s WEr2 I8h R Torb BRp o i toMBd it 48Y SMBRUBHERTS Dener: ¢ the
heal th of afpo18yl t ur al a.andhegubsiitution of therRoi residueatposttioni Thoh®BQ@ at i on

densities. DESCRI PTI.ON_OF THE DRAW NGS [0032] I n the acconpanying
dr awi ngs: §%W¢f§?§ e pEinRo geibHPsRbwi ng the | evel s of corticosterone

measur ed In[cmm) af t erp,i nigifel oo atio 4§ sAEIHuAOT SreaRTREWaltodS

conpared to the"level of corticosterone neasured after adm ni stering

unrodi fi ed F@NAMINP @ERUERIdyes 6 to 1B o JBA IBINE:R.i sughtthat the amino acid
t t CTH |
1 coni nataRUeR " 778t S B G SRl aSPDRERGE S aciiogiv: 0 215, o
adm ni st r ataromocdcid residuesostilécted fra@TiHe gmdptdoes;éﬁﬁgio&daﬁscmwcammand
0035] Fi g. [ h ﬁ . ti ndi n
gssay] f Io? a{gﬁésﬁ‘gaor%@r a'%qlﬁ@g?ﬂacg Eé]s‘nci;p r Sﬁ*“'ﬁ?‘éa Rﬁ'ﬁ&ﬁg I% iﬁ' I an:';tl gg
conpound. [$BAADMO:2 aﬂrel selécted #m M@I@Up%n&i@ﬁng of: Kt;r Arg:cmhl terone

i nduced i n expl anted adrenal nenbrane by unnodi f an H anal og in
conbi nat i orfld VAl Lkewdia andan gmipe a&l%ﬁﬁa{eg h@‘l"ﬂgﬁh@' %@%ﬁ@axn[(w] Fig. 5

agoni ot - Gorsoubl Oplonelfy, e ACTH BRklol et CafTlaildd it Bast i A1 101 1y of

unnodi f i ed GlgTer gnatker, armim%cld mmm@mmml(m Val, Leu lle, an
amino acid analog comprising an alkyl side chain such as Nle), 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. The ACTH analog can optionally consist 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 Gin; and the ACTH analog peplide can comprise
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. 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



[ 0038] Unl ess ot herwi se defined, all technical and scientific terns used
herein have the sane neaning as commonly understood by one of ordinary
skill in the art to which this invention pertains. In case of conflict, the
present docunent, including definitions, will control. Preferred nethods
and materials are described bel ow, although nmethods and materials simlar
or equivalent to those described herein can be used in the practice or

testing of N@%her r@e;*rH A e 'p@ﬁ'ttde%én Q!éB'lhé]a&e anspepiieest SE@AD cat i ons,

patents and ot erences nentioned herein are incorporated by reference
in their eNQeriin atfaesheneef tedolloving amino aalg WbSHMORSHi scl osed herein

are illustr e only _and I8 [ sed
her ei n, e&#éefrjm “unmbui fFQ@ét}&i&I en@gggﬁrg(g?rgblé? Pb%ﬁ%ﬂg@c?%u%ﬁnéﬂal fied
ACTH") neamm,uhmtmhptardmdmdjrﬁrmoxpr oduced by the anterior p| tuitary gl and
that stinulates the ag enal cortex taq secr eteﬁg COCOrt]

e Yt

whi ch hel p[0832ls synt Resi 98 QF NS @MIRP BHIGH 'rogﬁé%ge%&u%? ﬁ%%ﬁgagenem s,

catabol i Zef\BhPéﬁﬁdbSamH‘?QélHUé§13&@@8%@950 f INIES: 1286cH tHat e amiid aeati on in
al l ergic responses. One such hornmpne is corti costeroi d, which regul at es

met abol i smresidies Hhlaed 48 of é!ﬂe A@fﬂfﬂ analeade natdnghéde ahy WoedacRle term
e et 2hfihd acBteUREls EIe oS BPodd Cortis GOLIS GRBIMRGDAH CO! ! 50!
nt- ¢ ne

and the ro ortrcos er0| cor I COS 41] The ter out" used
wit h refer ¢meens or moqelan’ummacndmslddes suhsntatacbmpqsmqm‘eG,rHcmt HWiofquantity

| neubet ant G P BRE25F anBeiatt o e of fln A pistdl o P08 "B M pose

or functioyg) 144 BRE NIBBNahather #mirfd aciyt Bhaksy hevdrh baradikyhsidehere P is the
name of a polygeptlde and x and y-are integers, refers to an amno acid

sequence c6h8iNt i ng of the consecutive anino acids at position (x) to

posi tion (ﬁ] ?oﬂot he p@tﬁ@@ n‘éf&r?eoFﬂCﬁ'Pﬂana{?og pERfid&xMERIdR: modificdidns-o4) "

refers to | ypept | consecuti1ve am no acids consisting of the

resi dues 1pepiidasyf %QfIDdHO:her SEQH@ Nex2sueh thaidha AGTHbanaleg epd
tid R { H( 1- 24
e T e E e A

"axXb" wher a9a ATTH Bnalog ﬁemmfesalsetlheludabmatlam obaise bomaaeipeptides ds and X
is a nunber, refers to a substijtution t.he " X"

position i ﬁqTﬁéaQ#'ﬂSéi"ﬁli‘%roc%@ﬁ'ﬁeﬁéwcé PﬁW%anrﬁﬁ'%HE‘?’ 35":% of For
| " H | |
exanpl e, @@9% Su@&@ bepidesLofSEQTDNO ardParfieula@yfH ol ecul e

t hat has been no tuting a Phe amno acid in place of the Val
am no aci dpegfetré@d 26 position fromthe anmino term nus of the nolecule, and

Sost i on { [GHAAInS® an MbSeRE bR, 1 agiifthatoBnm ACTH dadd'e S0
nonmencl at upgptidPredut8s tha AT indud& praduBtior of amlicosqarcsmeluy adiengl e- | etter
SUbst tut g%,ggwmggm@  Soimarprioaerod RapiPRAdsay I 818", 1o v wi tn
am no aci dgpsS@ng pk&@%lﬁ%"do%@dyp@oﬁmmwﬁ;e twée:fmmmtszcormrl sing

t he ACTH sequence wth one or nore structural nodificati at provi de

one or nor Eovinstanees il a sasens pneediman, ACTH analeeRAIs '@Pgéﬁézﬁ 'Wmct | ons:
(1) seoduC’ pofdls 1hAf funRsh 3 Ridhos 86 fRosRRoRscR Ry BERRARE

presence o al 0og conpare unno % reductl on of
corti cost einohd presansei afithe WGIEH enalbgreeompased i@ nnm@ltf@de%@ be of endogenous

T el Dol BT TeBotk bRt Pab S BAGRTRR PG sHeR
anal og conpeptitsinreinbavd Seasn Dortivdstdrgidinhibitian AssayhedomeesAQTbkti n 2
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
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receptor (MC-2R), weakly activating cells expressing MC2R, and bl ocking
the action of endogenous ACTH on the MC-2R receptor. [0045] Exanpl es of
preferred ACTH am no acid substitutions that can be used to form ACTH
anal og conmpounds with one or nore of the desired functions include: (1)
substitutions of one or nore am no acid residues at positions 1-13 that
conserve the amno acids at positions 6-9 and/or promote or preserve MC-2R

e s LRl b, e fin HCACTHMidod BPRIAG ST Sl ipidtodos) | | ON®

15-18 t hat gonlze enzymat | eavage at ese positions, (3)
substi t uti @aptde 0hSEQr IDT’ND:2 foimadracatmesdirdoesT e pepiida biodingBniise t hat are

not characterl zed by ad di b SI C C

truncat i on MRasyrRd 5)! a ?fUnh Aggqr@gg nlhqde%%é@nc@ﬁgﬁfééy 8Fh t
extend the .38ffg, "H"hffouﬂtﬁ érr%dfrﬁ@‘xtAﬂ@Tfl-ﬂaﬁél@Qs aféSbnowtwACtrH puptides
preferably tru cation of one or nore amno acid resi ggiﬁg Eq%tsél tions 25-39

t hat provi dreathgriioarialbied M@Oﬂd%cmiﬁcﬂﬁf@f $. SYchasd PEY; or (6)
truncation E?%fg%f&tﬁ%&eé F{zo?n&iﬁg a‘ﬁ*rfn? éﬂ&ﬁe@ﬁb@@ a%ﬁ#ﬁloh%?'tﬁé’e at

position 2 the car erm nu l'ecul e. ACTH anal og
Conpounds [MO46] ﬂeceatdr ms‘tpamd)tmdmmmndlixed #ACGDds Pﬁﬁfﬁﬁ@ﬁaﬁ”@g‘\(é&bounds can

Lhe. unmodi EPERIERIHe RIS rrit iEhleck d SRR of SEQTE NG bl WETRTTS &
Rl?ls)érp?pt i degidial nftasbrdBcaWher iheigdptids ibthdhsg ismbhsuried byoan irpvisequence:

_Tyr - Ser - MSerandes-pdranabCappetitiva Binping Hssay- (Most piafsrabs e AGIHA g Ar g- Pr

Valz-L | Phe35- P
Lea-a u PRLISTREERETE R ENC ?Fﬂa@éﬁa""‘“@m‘*ﬁé’ﬁ'ﬁe e ent the
am no and gaea:iema;ﬁmwthamaihemaﬁdepé%&tﬁ of the nol ecul e. ACTH(1-24)
i's conservcf&gﬁl(t hat R'gg@'%?eﬂ@%ﬁ%gtﬁ? ﬂiée)ﬂ@qﬂ Qn%ﬁ%e‘ﬁ'ﬂ@éq@&lﬁ:@s th&cl udi ng

bot h human 1- 24) sequence?
N- Ser 1- Tyr ABTH Melucéti prodiicioRloé edrtigosiopor@ by atiyenaPrmemiangliy abys 15- Lys- Ar g-

01 he- 1. 2XRAEN '%ewinrﬁ%ﬁfa RsREriroL EpofS, AN and A

represent Fgrgn@ &% A@i‘l—?éﬁﬂ@éboﬁﬁd%ﬂgbaﬁﬁdéucé esiesstersd ¥nduefion by
nol ecul e. CTH anal og” conpounds can incl ude_at |east anino acid

resi dues 1ummodriedeM§THfleneaplapmlrﬁersueaaVtircr eEh@iA6d H analogsingileTH (SEQ I D
NG 1) with o H anal og
Compbunds. PaRR B PR RAD T IRbieaY ohohactiBh of CoRIoBSichEndty - 2
substituti adﬁenaﬁﬁﬂrhlﬁaﬂéWandrnwhnrsisrumﬁéewremmbdwno%aaw sing the ACTH
sequence with one or re,.structural fi.cati [ Qne or nore
of the fol [Q%'S;]g prefg? Sl § Btgelﬁ%ea%g%@&ﬁ?mhl %Hg g?% reducti on
of corti Cﬁ% cP' Eﬁéhﬁédﬂﬁalfimé Réw%alﬂ@ﬁbé@bé identified = leaamcefistt the ACTH
are

anal og co to unnodi f (2) reduction of cortlcoster0|d
secretion Bytl\awmurﬁderhﬁéon@ﬂtfﬁémﬁ@%ﬁé'@ C@ﬂ'%’ﬁtﬂfﬁ@rﬁﬁﬁc 2&¥H and (3)

roceptor compads A Blad teponthach IEHEERArRELY MY uffnblreg 17, Sd AcTH
anal (r)]g corrpgmimlﬁrdaluﬁn@f cnﬂloostermd dletdcied the mwnmntgwtymﬁ@r%mednyu@su tutions
to the unnmodified human uenc or nore

ani no aci d3FBdYy g geasun H aiureﬁfyl%\éﬁ%@ﬁ\é@é@ﬁ#ﬁéﬂg%s%g& %m ds at

posi tions fyfbitidrP AsSapet Exarpler? and areinoriiroractivigyis meastired be i vitres  at
positions 15-18 that prevent or ant %ﬂ%zeg %/ a%’? cI§a¥age at these

posi ti ons, SeBamﬁm%ﬁCE@ma &Pmoséﬁ’fé’“ﬁg‘ ien YMPET-dues at posi tions
15- 18 that rjoynot chpy &%b@érpﬁ%%ﬁaﬂ:ﬁﬁh{ﬂiﬁéthoés RiticPestihg ACTH ds. (4)

substitutibn O;l truncati on one or nore am no acid resi dues at pOSI tions
20- 24 t hat anaibgﬂﬂ'\atme siseluhintblocking pacess AedHauTIR maintaipingadienal)

substi tut| t cid residues at

posi tions - t%\lnsgc‘{ S{?Wd ‘iai@%% %‘%@I—lgg&ac oun?bﬁepgﬁég%tgnded serum hal f

life conpaamlmszewmm ﬁa%ht@@ﬁk‘segs inoizacartisone imdetiolRCTH anal og

conpounds. 049] The ACTH an prefera S a _po i de

descri bed dmpi\e f or %nﬂgj‘! Oingergg, @\%qqesg d'scﬁmrﬁ)p%%%q‘%BHAAl -
pharmaceutical composmons comprising ACTH analogs, and the

administration thereof to a subject in a manner commensurate with treatment
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) Ac [0050]where N- and Ac- indicate the amno term nal end and carboxy
end, respectively, of the polypeptide, (AAl-13)- indicates a first series
of thirteen consecutive anm no acids or am no acid anal ogs, (AAl4)-
represents an amno acid residue attached to the carboxy term nal end of
the first series, (AA15-18)- indicates a second series of four consecutive

i id hed h b i | d qf , -
Fepr esent JorAVERITGS Aesecisl Wit a AG TR Rgcaradians ole WGTH ABRlagR: of
the Secondde%%ﬁbga-heréﬁ%a%ﬂ @&aﬁ?ﬂ&a@é@'@ﬁhﬁméﬁlﬁkhmmﬁm@ﬁ@r&bI y further

conprises a, portron o arger nolecule attached to the carboxy end of the
(AAL9) - Ac tratingohC THaml 26T doaditions, sach BisrAGTEH averiexpeession in loumansani no

ACTH anal G rimelss deifiatisiar DeruGa AT AngloBs dhe Adeodifl Bt tached i the
Ac_portio h%frr[n'gggg}ii%rﬁapoﬁﬁdﬂ% éoﬁtﬂirﬁﬁn%ﬂ{e ACTHPaRAl0gé A8 provifed.n t he
g

ACTH anal og. nal ogs can conprise the am no acid sequence of
unnodi f i eFok@Kemple; imsqrunaspert; methodsifox scigening afalassh P ACTH aarlegsone or

nore amnqQ acid bsti tufions,. diti I ) .AC] -am i d I
are pref e&‘é‘b‘?‘émaaﬁaéﬁbﬁg "ﬁ@@%@%@%&@fﬂ%@ﬁ@%ﬂ%@%ﬁ%@[ rggﬁdags
of formul q?,gél]s pmﬁhe (AA1-13)- portion of formula (1) represents a

of t

seqguence ITteen am no acids of forrmula (I11): 00 .
_Adt ki _AATO03E] AA44, , Tbe AGTHvanalon remprUodacaribe useful indtealinghavi ng t he

opt 1 onal | SISREESIPRINGE 1OveiE B Bk SaaH peBlngliohy FesiiBA &0 0y (i he

third rowmduTa%@oiAcﬁfwre(o%ior&%ycnqstMmraf. Compburidscudeiuior ACTH has
i s- Phe- Ar g- T{qﬂ-sse%lc_%s- Pr o- Val EQID

t he sequence Ser-Tyr-Ser-Met-d u- .
NG 3). Pr ée@ilating corticostergidgecralien Argoriggsiars TRAISO PIAYdetks t he
LTSt | b SRBACTCih A ERHERRF? Sy HE inBigen SFRA Bl rgmlgrel
anal og anidthearsgulatiorsof ACTHolevels, (dvexdBple to decrease the effects of high
levels of ACTH in patients while maintaining a tonic state of adrenal function.
The ACTH analog compositions are useful, for example, in treating ACTH-
related conditions, such as Cushing’s Syndrome, impaired immune response
as a result of hypersecretion of corticosteroid, initiation of premature labor (for
example, by the hypothalmus-pituitary-adrenal axis), and related conditions.
In one aspect, various ACTH analogs are prepared and administered to a
patient to assess in vivo cortisone induction. In another aspect, methods for
treating veterinary subjects are provided, such as methods for decreasing
stress hormones to benefit the health of agricultural and aquacultural species

grown at high population densities.

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.
_[06034] 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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Residge: AAl- AA2- M- AA4- AA- AAG- W AAS- AAL M o AAl11- AAl 2- M-
Unnodi fi ed ACTH Resi due: Ser

unmodified ACTH, the ACTH analog followed by separate adminisiration of
the unmodified ACTH, and the ACTH analog alone.

[0035] Fig. 3 is a graph comparing the resulis of a competitive
binding assay for adrenal ACTH receptors for unmodified ACTH and an ACTH
analog compound.

[0036] Fig. 4 is a graph comparing the in vitro corticosterone induced
in explanted adrenal membrane by unmodified ACTH, an ACTH analog in
combination with unmodified ACTH, and the ACTH analog alone.

[0037] Fig. 5 is a graph comparing the in vivo and in vitro activity of
various ACTH agonist compounds in inducing corticosterone, referenced to
the activity of unmodified ACTH (i.e., 100%).

DETAILED DESCRIPTION
[0038] Unless otherwise defined, all technical and scientific terms

used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention pertains. In case of conflict, the
present document, including definitions, will control. Preferred methods and
materials are described below, although methods and materials similar or
equivalent to those described herein can be used in the practice or testing of
the present invention. All publications, patent applications, patents and other
references mentioned herein are incorporated by reference in their entirety.
The materials, methods, and examples disclosed herein are illustrative only
and not intended to be limiting.

[0039] As used herein, the term "unmodified Adrenocorticoiropic
Hormone" (“unmodified ACTH”) means the peptide hormone produced by the
anterior pituitary gland that stimulates the adrenal cortex to secrete
glucocorticoid hormones, which help cells synthesize glucose through the
process of gluconeogenesis, catabolize proteins, mobilize free fafty 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.

11



Tyr Ser Met Gu H's Phe kg Trp Ay Lys Pro Val Optional ACTH anal og Am no
Acid Substitutions (D) Ser

[0041] The term “about” used with reference 1o a quantity includes
variations in the recited quantity that are equivalent to the quantity recited, for
instance an amount that is insubstantially different from a recited quantity for
an intended purpose or function.

[0042] The nomenclature “P(x-y)” as used herein, where P is the
name of a polypepiide and x and y are integers, refers to an amino acid
sequence consisting of the consecutive amino acids at position (X) to position
(y) of the polypeptide called “P”. For example, "hACTH(1-24)” refers to the
polypeptide of 24 consecutive amino acids consisting of the residues 1
through 24 from the amine terminal end of the human ACTH peptide.
Recitation of “mACTH? refers to murine ACTH. Notably, hACTH(1-24) and
mACTH(1-24) are identical peptide sequences.

[0043] The nomenclature “aXb” where a and b are single-letter
abbreviations for amino acids and X is a number, refers to a substitution of the
amino acid “a” in the “X” position in the unmodified ACTH peptide with the
amino acid “b.” For exampié, “(V26F,E30K)mACTH?" refers to a 39 amino acid
mouse ACTH molecule that has been modified by substituting a Phe amino
acid in place of the Val amino acid at the 26 position from the amino terminus
of the molecule, and substituting a Lys amino acid in place of the Glu amino
acid at the 30 position from the amino terminus of the molecule. Similarly, the
nomenclature “afyxX-Y8e¢” where a, B, %, d, &, and ¢ represent single-letter
abbreviations for amino acids and X and Y are numbers, refers to the
substitution of the consecutive amino acids “afy” at positions X to Y with
amino acids “de¢.”

[0044] ACTH analog compounds include compounds comprising the
ACTH sequence with one or more structural modifications that provide one or
more of the following preferred ACTH analog biological functions: (1)
reduction of corticosteroid secretion by adrenal membrane in the presence of
the ACTH analog compared to unmodified ACTH, (2) reduction of
corticosteroid secretion by adrenal membrane in the presence of endogenous
ACTH, (8) 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

12



(D) Tyr (D)Ser (DMt NNe (DGu Cys Asp (D H s (D) Phe (D)-p- iodate
(D)-Inaph- Ala (D)Arg (D) Trp Cys Lys On Dab Dpr (D Lys Ay (D Pro (D) Val

receptor (MC-2R), weakly activating cells expressing MC-2R, and blocking the
action of endogenous ACTH on the MC-2R receptor.

[0045] Examples of preferred ACTH amino acid substitutions that can
be used to form ACTH analog compounds with one or more of the desired
functions include: (1) substitutions of one or more amino acid residues at
positions 1-13 that conserve the amino acids at positions 6-9 and/or promote
or preserve MC-2R binding, (2) substitution of one or more amino acid
residues at positions 15-18 that prevent or antagonize enzymatic cleavage at
these positions, (3) substitution of one or mere-amino acid residues at
positions 15-18 that are not characterized by adjacent dibasic amino acids, (4)
substitution or truncation of one or more amino acid residues at positions 20-
24 that extend the serum half life of the ACTH analog, (5) substitution or
preferably truncation of one or more amino acid residues at positions 25-39
that provide ACTH analog compounds with desired release properties, or (6)
truncation of amino acid residues 25-39, with the amino acid residue at
position 24 forming the carboxy terminus of the molecule.

ACTH analog Compounds

[0046] In a first embodiment, various ACTH analog compounds can
include one or more amino acid substitutions or truncation with respect to the
unmodified human ACTH amino acid sequence. Unmodified human ACTH is
a polypeptide that has 39 amino acid residues in the following sequence: N-
Ser'-Tyr-Ser-Met-Glu®-His-Phe-Arg-Trp-Gly'%-Lys-Pro-Val-Gly-Lys">-Lys-Arg-
Arg-Pro-Val-Lys-Val-Tyr-Pro-Asn®-Gly-Ala-Glu-Asp-Glu®-Ser-Ala-Glu-Ala-
Phe®-Pro-Leu-Glu-Phe®-Ac (SEQ ID NO: 1) (*hACTH"), where N and Ac
represent the amino 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'-Lys-Arg-Arg-
Pro-Vai2°-Lys-Val-Tyr-Pro-Ac (SEQID 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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[0054] In Table 1, the designation (D) refers to the (D) enantionmer of the
indicated amno acids; N e refers to the am no acid anal og norl euci ne or

anot her amno acid with an alkyl side chain; On refers to ornithine, or

anot her nodified amno acid with a simlar side chain; Dab refers to 2,4
di am nobutyric acid, or a simlar diamno acid; Dpr refers to 2,3

di am nopropionic acid or another diamno acid, (D) p-iodo-Phe refers to

steric group such as a p-iodo nodified Phe.am i s - | - naph- Al a
refers to xﬁ%ﬁ)ﬂ’ﬁéﬁﬂ@ Oﬁgl‘f?rlei %’Wq%gbgﬁ&f@@a i 8@%""?’ é@gﬁéﬁg@beri cally
modi fi ed agbpPodtddeoripiist SED (Y NORIAGMIS bl @heionthordeamirizsaditiut i ons to
the unnodi fied (AAl1' 13) portion of the unnodi fied ACTHd:?refer,abI i ncl ude

one of t hesubsiitdiens. AGTH analegcompavdinglude SOMPAINASHAMREINGHS%w a gi ven
resi due pogi- i | Haeedti ik resi due
at the MSipﬁo-E}???%dr%,nE?R\g@ ég% Egmc?%%gpf:@r%gﬁ subsef[iio;ﬁg'tt':a*?g‘irl\%lk th a@rzél%l?Gl u, Cys
or Asp r esimbre of theffollowing prefox@tHAGTH anplog hivlegieal dunretianss éhuence of

formula (11),can also,.include on r i i t i

corres pondir%FB"cSB" f\’/{?ofﬁcﬁc{ﬁﬁ‘?’ﬁ&eggeaﬁg#&géﬁaﬁé?c'ﬁg@ggr%y%§®bg%ﬁ%& in US.
LT o 8 Gk ot OO A L ST

: : ©a : , 8. ich are ingorporate
herein by Eerticpgaeid seeetenhyadranal gembrane in'the presence of endoge PU%orti on
of formula ] Agi i dtilce vaki Gy or
(D) Gy e A 4 e

) posi tijonMCh-&ﬁ rpcemﬁr cempesed ipurmediied fCcHI. functions of ACTH aﬂal X%TH
conpounds, as t e

e og comfHER 15 A CRRNEREY AR ACTHATIS) EoflpgBRGS HAD oh
endogenous nira df thedohowiNG-aRinoi aiil sgbstt@se)] idlike (AMDETIER) hupan AGIH of

(111) AnLS, piednama ) supSHCEONE 8 oacoe ko oG B8 A Bortofls iiman acr

CONPri ses §5enARBHESIVE thel Brils bid-Apas(ioRQe-9) (MB@stitulidre bf omebrdes four
adj acent amno acids with basic side chains. Preferabl ACTH anal og

conpounds Mete aminasaddresidups @t spsiipes &p-18dhat ReVAIRt Acariageaizaues i n

formula (I t i ionl R

posi tions. gmﬁag:rcel?ée&%%t,tﬂ%\ﬁﬁbgﬁgﬁ%gg)c%%%ﬁﬁ@ c?ncl ugreﬁ{gaigtﬁ?fout i on of
one or nor acidresiduecaicbositidrs h5H18 that arb)nat icharasiarizedtby adjaaentdlibasicl by

adj acent am no aci ds, w th sic_sjde chains, - 6- .are. ferably

i ndependen?W%@q‘%t%SWP%RV%%O'QWLF@%(?BP PQ?%&"%?%@g) ac&?ée:s:@e% and Val ;
AALT- AALB af Sodiohs SRR Yhateaed nddrimsediiib of ite ACTH anglogand(B)si st i ng
of: Arg, Ala, Gy and Val. [0057] | n one aspect, one or, nore anino acid

subst i t ut i swRstigftionesipusiesahiitwincajiary ohene gr BoreseMiNgARId residues §t nul a (111)
are sel ect : ' [ i i he ACTH
anal og do ﬁg?'ﬁ%%ggtt%én%tc \?omegﬁ? ggeéri:‘ta‘ﬁr?ﬁgﬁg%ﬂ?% ‘?’%’Z iegfﬂsd%g eéléte‘%?ed from

t he group halhlifiesompgred to UpmaaifiddGTHIar comparedv atheriACTEd@alegTH anal ogs,
the am no acids Ié/s and Arg do not appear adjacent to each other (i.e., an
ar gi ni ne a@‘j"HE’%‘fﬂ Sto a | ysine or vice versa) or to thenselves (i.e., an

ar gi ni ne aEﬁ(ﬂO?nt t 0 FNOAGTH angiogi preferasly gohpsises agulgpaptidet o anot her

|l ysine) within the AALG- AAl?-AAqJ#V%orti on of the peptide sequence. Instead,
one or mor dessibed By dhe Frmuda dh bHaYi n t he AAL16- AAL17- AA18 portion are

substituted with any am acipL RA"”‘)’”('A' At qnhéﬁ-’égn@lm’@.y.\bher than Lys or Arg
t hat provi de one or nor er(gf the(fol | oW ng)pr eferred A)CTH anal og bi ol ogi cal

funct i ons: refoky " €AUCt RO GAGTACE RRficQl ARfTPIEAhal enaiftaypaTbr ane i n

the presente of the A anal'og conpared to unnmo red ACTH, (2) reduction
of corti cosndrespbciieelycof ihe folypaptidea(AAERbindieates atfirst periaswfce” of

endogenous,, ACTH and i ncrease - bl ndi BT UN AR ed
activati Onthggan@nﬁﬂé%er%@m %?'gi%éﬁéodégg al?l'%lr?@ i #’?Aedy'ﬁg?ﬁgeb%?%gxanpl e,
ACTH anal ogmGprasidirséidinatiadcidddahélcarboxyitdmminakaniubof thetfirst daviest he

unnodi fi ed AC}IE resj dues at one or nore positions in,formal aRé}” . ACTH
anal og conffdundy indisaiasa saeondserinfrTJawseonsecHie Iningesifpafipehed |
formula (1Ll ; } 18C| hf hi ain (i.e.,

Al a, Val, {[eth,eeﬁngy ger.?'gﬂgg%([i‘%g}%?egﬂ%mg@gg%peﬁégﬁgﬁgﬁegle?yl side chain
such as Mepsidieaitaphed & His garboke iendinal endlof ghe aecandseenasc| ude at | east one
Ala and at | east one Arg residue substituted at any two of the ami no acid
positions 15, 16, 17 or 18 of SEQ ID NO 2. Optionally, the ACTH anal og
substitutions at positions 15, 16, 1# or 18 of SEQID NO 2 are anino acids
selected fromthe group consisting of: Lys, Arg, Ala, GIt, Val, Leu, Ile,
an am no acid anal og conprising an al kyl side chain such as NNe, @ n, Asn,
A u, and Asp. Most preferably, the ACTH anal ogs conprise an anino acid

o o o Y



17 Arg (SEQID NO7), Lys-Ala -Ala -Arg (SEQ ID NO 8), Lys-Al a-Arg-Al a-
(SEOID NO9), @n-Lys-An-Arg (SEO ID NO 10) and Ala-Ala-Ala-Ala (SEQ ID
NG 11). ACTH anal og conpounds can al so i nclude the substitution of one or
nore ami no acid residues at positions 15, 16, 17 or 18 with an am no acid
or am no acid anal og having an al kyl side chain, including Ay, Al a, Val,
Lou, Ile or Nie. ACTH anal ogs include other am no acids substituted at one
or nore of [0051PALS- SAA- 1 TheédATTH analog of formula (I) preferably furihesi ti ons t hat

reserve one or nore preferred biological fupctio of ., ACTH gnal.o
P omounds . GUIBAISES 4 RBMIAAA (Reder SROIEEy e atiaehed i ThesGerbary sARY tehe ACTH

anal og COWPW?-A@pBﬂM'Th@ﬂo‘i‘mﬁaaw@@&ﬁ?ﬂu@ﬁbr%clﬁ@é baRRhal Anfhosecr eti on
by endogenous ACTH and/or MC-2R bi nding. {g(_)(OSS] The (AA19)- portion of
fornul a (|)a¢|é@a@@®1&cbt0atﬁeaqﬁrbm<y@ncuwggf mulshd). Mostprefeebt ACTH p or
Ala, but is r ] ACL! e

substi t ut edaaélgéiil(;a.‘@?}gkl%;ﬁalp@g ?? %8‘ rq Rf\ﬁﬂ?[ %ﬁmi%é%?'géc%égé%ﬁ%$e preferred
bi ol ogi cal portion obfosrmuda A, Withea ddtalgofai easi 2dsgmisoctidsinthe AGHdct | on of
corticosteroid secretion by the ACTH anal og conpared to unnodi fied ACTH,
reduction of"®89ti costeroid secretion by endogenous ACTH and/or MC- 2R

bi ndi ng. Prpjogppbl y, tRETNE AISGPEAYCcSAPRSS HtsarmPiccadii sefuBAcasf d ot her

t han Proline substituted at the (AA19)- posjtion. Mire preferably, theACTH
anal ogs i nchupedifiee ASrlikhgouesrpnring WPM%BT%?VW'VPM@ oNg@Ei t i on,

i nst ead of L et s i 0 d mACTH,
conpr i se_a o AEERELH oBBs s R AP EERs o teCackf Elog

fol | owi ng caverirefarakly atiachedio thersirbewy temmial pod8HHENAARETesidUe of r uct ur e
of Praline foglﬁbl?ﬂ@s a side-chain that forns a ring structure. Proline is

of ten found “end of a helix or in turns or |loops. Unlike other am no
aci ds whi chjoes3pst al noBte exalBpipoetion oifotrhalat (f)aepfasamts a seqlsnepdf des,
proline can ,exist in the cifs-co‘afﬁi gqrati on in peptides. The <cis and trans
forms are nbEiee) andpeasidnefliformpadtlky ably, (AA)- is Trp in ACTH anal ogs
conpri sing SEQpl D NOR!AARNALARCAREIANAAAT-NAS A ADRNTOAABDRAILR0her e
(AA19)- is Pro’in ACTH anal ogs are al so provided. [0060] Accordingly,

Cieul arl . _
haCTH 1. 2 ayeChGirRioAfEL AT BthcPady 1RH GEadibRA TN Selind (o) e e
fromthe grrowmfdabi $topiiprally inclEdiriglohy ot Ficke ghindlasid/subdiid®ngr p19- ( SEQ
ID NO 12); -d.yl4: T 16- 7 19: Pr@l9- (.SEQ. I D 13);

Gy 4 Lys HOHGH T ROty 26 TePl . THaRMT S nesrtiai ot UamPrfed) 5 1 5.

Al al6- Ar gl el RCTHASS ﬁ(é&éaubﬁcél@er%}-Serﬂét@m@islﬁhé-mAﬁﬁT /-
Argl8 prol9 (SEQ I D _NO 16&£nd -G y1l4-1Lys15- Argl6- Al aly- Al al9- Prol9- (SEO
|DNG17) . etieivel ESREND NQiBhPreiSiabivp e AMAR bRy AAS Paréoaetcr i bed by

formula (1) has the unmodified amino acid sequence His-Phe-Arg-Trp- (SEQ
ID NO:4), optionally substituted with one or more (D) amino acid analogs

thereof.
Table 1: ACTH analog amino acid substitution of (AA""°)
Residue: AAL- | AA2- | AA3- | AA%- | AAS- | AAB- | AAT- AAB. | AAS- | AAID | AATL. | AAR. | AALS.
Unmodified | Ser Tyr Ser | Met Glu His Phe Arg Tip Gy |lys Pro Val
ACTH
Residue:
Optional {D)3er | (D)Tyr | (D)Ser | (D)Met | (D)Glu | (D)His | (D)Phe | (D)Arg | (D)Twp | Cys | (D)Lys | (D)Pro | (DVal
ACTH
Nie Cys (D)-p- lys | Gy

Z:?ifg Acid Asp icdoPhe
Substitutions O} Om

naph- Dab

Ala

Dpr
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formula (1Va) or formula (IVb): (lIVa) N(Ak -13).(AA14) (AAL154

s) - (AA-19) (AA20-24) _ (1Vb)

N (AA-1-13) _(AA-14) (AA-15-18HAAL 9) (AA20-24)-Ac [0062] where N indicates
the N-term nal end of the pol ypeptide, Ac indicates the carboxy term nal
end of the polypeptide. The ACTH anal ogs of fornula (Via) or (VIb) include
the N-( AA-1-13)-(AAl4). (AA15-18) (AA19) as described wth respect to

formul a ('Lpo%h ve, angh frabrehﬁ&héaaﬁghémﬁtmrems&ome em)@ndfmrdmmafhe
carboxy end of "the am no aci d sequence of formul a éﬂé- The ( 24) -

portion of thednglighted amino agids;(Nipbpferein beamisoacid W@é"‘tﬂeu‘r"i”@é’r anmi no
d f f
acids o 8{1}% &Yﬁe%agd n‘%’%ﬁﬁﬁé RS BriMPerdrs 10 Bﬁﬁtﬁfn or eno’ther Tyr)

portion of onpri se$ the sequence Val'- Pro
(SEQ ID Nonba)ﬁedFaramracbdi withAGTimilanaideghaimPabmigdersriol 2,4 eianaibgbitytci on of

] id d f | : hal f 1if
of “the ACTRGNH Sgm il diapinaicc: S g dra i Osialls BRI 00 ence ©
cor r espondpRgihbPdiatinb lagid, W) ficdo-Prhe réiers W stert @féxhpaéﬁ&Qah B pNodd9) .

[0063]Part|cularl preferred ACTH anal og acc rd|n | Va)
conpri se tﬁ@ d%hft@mmﬂéia@dﬁ% -RgplE rﬁttpgheg 03!&%6 AA16- AAL7-

AA19- t fa I I f d
compound ol APt drarelnel siicaNiin ‘?35%%%Eh’%?%’gig"»?ﬂﬁ‘&‘é’#ﬁc?h&eéiﬁ

havi ng thecmnnumﬂsatha'mr@me SL]hSiIE&IOﬂWéQ tre usnepigiedt g-portion of the

Trp-d le Pro- Ac
(SEC) 1D 851 flgg @Tﬁﬁgﬁﬁkﬁ)}ﬁmﬁ%& %ﬁhg O@H}:{P’&ﬁg}l’ﬁ@aﬁ@k ymé)r eferred
ACTH anal ogcidaapiduss sndieatsibioes a giteraissiduefpasitiorpiaptalile 10fFBEQ | D NO 2
esi duee. aPasBEp HBROASY ASTH s BREesTis Bing AT H TS F3he  am no
acid resi dH@For@méo %dﬂsﬂﬁﬁe@%th%lﬁm@u s@rAaﬂ mswheahmmﬁg ahor exanpl e

as describ ati onal anal SI s . of evolutionarily

conserved ACTH analogudbe 'élm@ﬁ acishgpamiense of ismula/g) %’B@ §9 incude en9H04)
e L2 et BRRS SRS SereURIRRg ) MR IINRY YoalieBe] " 2
disclosed by Hruby et al. in U.S. Patent Nos. 4,485,039; 4, 457 864;
4,866,038; 5,731,408; 5,714,576; 5,049,547, 4,918,055; 4,649,191, and
5,674,839, which are incorporated herein by reference.
[0055] The (AA™)- portion of formula (I) represents an amino acid
residue that is preferably Gly or (D) Gly, although other amino acids can be
substituted at the (AA')- position that preserve desirable biological functions
of ACTH analog compounds, such as the reduction of corticosieroid secretion
by the ACTH analog compared to ACTH, reduction of corticosteroid secretion
by endogenous ACTH and/or MC-2R binding.
[0056] The (AA'®8)- portion of formula () represents a sequence of
four amino acids of formula (lil):
("l) -AA15-AA16-AA17-AA1S-.

The (AA'®'®)- 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 (lil) 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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1

conprising a polypeptide described by formula (Via) or fornula (Mb): (Via)
N ( AAL- 13) - (AAl4) - (AAL5-18) - (AAL9) (AAM 24) (AA25-39). (Vib) N (

AAl-1) (AAl4)-(AA [0065]where N- indicates the am no-term nal end of the
pol ypeptide, Ac indicates the carboxy-term nal end of the pol ypeptide. The
ACTH anal ogs of fornula (l1VvVa) or (1Vb) include the

N- (AAl-13)- (AA1l4). (AALS-18)-(AAl) (AA20- 24)- as described above with

respect to lfI?rtﬁﬁ‘t' dte %Y@Plarag@‘i’if%& [Qé/hﬁrﬁc%ﬂfrﬁfdlﬁ@ akioR WlW&SI@? ® dPiairid, on

attached t car box no acl d sequence of rmula (1 Va).
For mul a ( ViA#®)'S-camd Ap¢S- @napre,feraw indepentifintly aedected &g the groupict ur es

Corminal changptonordyFoAR Fa A B AT Aty BB BB GrRl UIY  of
;8;%:: Eg:sabeoeéﬂfgbmmb greUp essditingrofs Ary) diaeGf arfid Vaken ami no aci ds of

- AA25- AA26] - AA28- DSBS ARBERASDR Q8 OIS ANNAY agjchsubSiitigions 887 AA3S- AA3D.

[ 0066] The e%‘%?e 16 rl7L 8 Gf HABR, IBRfddsfiicH he
sequence Agn- s?%f\ AR &Sul%mg?fNéQQﬁfB (ﬁﬁld?‘gfsg Leeju €] tIJF}tPhe (SEO 1D

NO 21). Pr wa;rthaammam faﬁﬁua§160ﬂrﬁ@0dd§ qfﬁbelfd%THm@{quqn@nn@ﬂd@ne or
oo no- et aang g FEREIEAmidb. A0 RAsBu6e gkoreBiirorh U6 Brd oot ot D)0
provi de ACLyb andlArg. dmmmwmfrdsvi inlsodesACEH analogs,rthd améhe asids ;thepe’rt i es.
For exanpl e, CTH .anal o n conp e.a sequence corre& Onr%i(‘jg to
fornul a (Vﬁwifﬁaorfbottar?@eﬁ ey eﬂ@ﬁ Iqtgeécfﬁgm%' Y7 S‘E? %1
optional | ypapdl & Ve R¥rsaybptd thehgdverf(i.by analrgiiiagjadénito &Hbﬂrfelrt ution of

Arg at AA "[0067] Substitutional variants are those in whic gl east one
resi due i nafgi@m&m?h@ hginapdjacentie ansiier lsine) vathig dee Afd -aA r"f“?‘erent resi due

i nsert ed | Boioh giAE GepRiebe (@M@e' o8B B o epigdance Wi th

the follo S|red’t I nel nmodul ate t
char act erlwithmsthefAA"r‘?eMoﬁﬁtﬁe portitaiAre sabstiuted wﬁhﬁﬂymid@awﬁmh may be

substituted for _an ori are regarded
in the art2Z¥egH earr(%qaq {’}gegﬁﬁéﬂr @J%ﬂ Ha“%&%l—i%taenal ogp‘%gr%;%ﬁﬁas I ncl gde
COWDOU][ldtSthII]ph/l:rfgﬁprsﬁérrwA?TwagaggC%ﬁEwgcaubmﬁdqﬂ: (Qnelduhtwn c{fet ain ?Q)G or
nore o e follow.n referre an ogi ca cti ;

reducti on @@ﬁlﬁﬁtﬁfﬁggﬁgﬁypﬂ byéﬂ‘@ﬂ@'dﬂe'ﬂsraﬁ%r@ﬁ pﬂ%?ﬁﬂcﬁr‘igq) ?Q‘WE' presence
of the ACTH, Secr s @%bg.fréarmﬁ r@i réfddon(atcorfdetdign of

corticost er OI renal nme ane in the presence of endogenous
ACTH and (&cretion bymmemttrrmmbnameu indhapresancyg ofiendogetusALC EBd anddB) on of

O oot BRI E BB R Sty D b dihvand o 2n
receptor compared to unmodified ACTH. For example, ACTH analog
compounds can include Ala residues substituted for the unmodified ACTH
residues at one or more positions in formula (lil). ACTH analog compounds
can include residue substitution of SEQ ID NO: 5 in formula (ill) of Gly, or any
amino acid with an alkyl side chain (i.e., Ala, Val, Leu, lle, or an amino acid
analog comprising an alkyl side chain such as Nle). Also preferably, the
ACTH analog can also include at least one Ala and at least one Arg residue
substituted at any iwo of the amino acid positions 15, 16, 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-AIa- (SEQ ID NO:6), Ala-Lys-Ala-
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Al aser Arglys Asngin, his Aspglu Cysser @ nasn Juasp Aypro Hi sasn; gin
Ileleu, val Leuile; val Lysarg; gin; glu Metleu; ile Phenmet; leu; tyr

Serthr Thrser

Arg (SEQ ID NO:7), Lys-Ala -Ala —Arg (SEQ ID NO:8), Lys-Ala-Arg-Ala- (SEQ
ID NO:9), Gin-Lys-GIn-Arg (SEQ ID NO:10) and Ala-Ala-Ala-Ala (SEQ ID
NO:11). ACTH analog compounds can also include the substitution of one or
more amino acid residues at positions 15, 16, 17 or 18 with an amino acid or
amino acid analog having an alkyl side chain, including Gly, Ala, Val, Leu, lle
or Nle. ACTH analogs include other amino acids substituted at one or more
of the AA5-AA™-AA7-AA'8 positions that preserve one or more preferred
biological functions of ACTH analog compounds, such as the reduction of
corticosteroid secretion by the ACTH analog compared o unmodified ACTH,
reduction of corticosteroid secretion by endogenous ACTH and/or MC-2R
binding.

[0058] The (AA'®)- portion of formula (l) represents an amino acid
residue that is can be Pro, Trp or Ala, but is preferably Trp, Ala or other amino
acids that can be substituted at the (AA'®)- position while preserving one or
more preferred biological functions of ACTH analog compounds, such as the
reduction of corticosteroid secretion by the ACTH analog compared to
unmodified ACTH, reduction of corticosteroid secretion by endogenous ACTH
and/or MC-2R binding. Preferably, the ACTH analog compounds have an
amino acid other than Proline substituted at the (AA'®)- position. More
preferably, the’ACTH analogs include the amino acid Trp substituted at the
(AA')- position, instead of Pro. Unmodified ACTH peptide sequences, such
as hACTH and mACTH, comprise a proline residue at the (AA'9)- position.
Proline has the following chemical structure:

?
3

#
HN__
a

[
-
|

4]

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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Trptyr Tyrtrp; phe Valile; leu [0068] Substantial changes in function or
I mmunol ogi cal identity are nade by selecting substitutions that are |ess
conservative than in Table 2, i.e., selecting residues that differ nore
significantly in their effect on maintaining: (a) the structure of the
pol ypepti de backbone in the area of the substitution, for exanple, as a
sheet or helical conformation; (b) the charge or hydrophobicity of the

nol ecul e at .the target site; or, (c) the bul f e, Si16ke . chaj The
substituti&f%a%v%'?ﬁg o,qma@q@pgprl)éis BRIASIC, r?%rﬁﬁigd%?gd)fﬁsega Eiat est changes
i n protei n NEEHARhIogS cBiniprisig SHQIB NOseRi 6t fdrmula(iiy dithpbgh i ¢ resi due,
e.qg., seryl or threonyl, is,substituted for (ora%/éﬁs hgdro hobi ¢ resi due,

e.g., |eucygpmposiptuwbpre (Ahehys RrainACTihanalogs : proviggd.g cysteine or
proline i S[@)‘g&ltﬁ[ I tut .eg‘cg&rdir(gﬂ{l, ;@%cv.ﬂ‘é? Bntell?@rrre(ﬁ A TH8nalbgs ard mM&ffistie having

an electro I ve side chai , I'ysyl, arginyl, or h4stad}gl_13 'S
subst i t ut ethAGFH,(MACHH)ordAGTH(t-24)rpeptide\sequesices wheee (AA “AAITY) or

tyl; id hayi . Si i : | al ani ne,
s aubst | ¢ hadH e ERE FoBtibelBeth Bbhsifid 8F B0 s Ao p-RETEY 1 1 e
oo B o et a6 snct pagi,
as rsrg ssed bMNQd 3)§oﬁ||ﬁqi§"fby§ n'é\l%1r6"‘h%1r7§\r8? QFF@ 9‘2&%‘3 SDJQQ'(? ﬂ’%b‘&i%‘jtyéev%AC}I{ H
anal og_ Conpgimgigq i breRecreased M. ToRCEdnAINCIE PR S ARgRPRiod] nent
ACTH anal ogs_are”nodi fied A H pe%tlde;és that fynctjon to reduce
corti cost e(SEQ IDNOE) andp@EhedlyaatAmgerblaimdla irRrae- (BEQ IR NGAT he ACTH

or et or bl y R et o adRarAs Tid S e Soenisiiea Pofpabide e frbee iy, O . °

provi ded aksvwila {IWe) &Gbkinalza(l'dh):conpounds can have a reduced ACTH nedi at ed

secretion of blood corticgster Qg}\‘j r |\ &5-F8S S Lk pgboly a reduction
in the | evel of corticost ﬂ (ﬁ-l q_%'(g%ggﬁgs_@ %ﬁ%%@me’é
admi ni stering the ACTH ar@YBl. NAGM, 4 A et & TVdénonstPate at |east

|
a 10% 15% 20% 30% 40% 50% 60% 70% 80% 85% . 90% 91% 92% 93% 94%
95% 96% [0B2]o8y, owhets Nibwlicatesithe Ndarminal aad stthgRalvRantices A one

ot i do.  abtiiet el pep oY AR Bna LI Sol Bl T ROt S BeSe hssay.
[0071] An i foriukn(\Bey om(lby includstie di-(AA RAHEAAGH(ARSD)-(AddJunes the |evel of
corticost el drd with fespast 12 1omula ) ‘abovR! 898 nitHe? 8Biiphis8 & AKRIz4). Mo €
portion attached to the carboxy end of the amino acid sequence of formula (I).
The (AAZ24- portion of formula (Vla) and (VIb) represents a sequence of five

amino acids of formula (V):
(V) . AAZO_ AA21 AA22 AA23_ AA24".

The (AAZ?%- 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™-AA5-AAT-
AA'. portion of formula (lll) 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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specifically, the in vivo Serum Corticosteroid Induction Assay can include
the followi ng steps: first, an agent to suppress endogenous ACTH production
was admi nistered to a nouse subject, such as an intraperitoneal injection
of dexamet hasone; second, after waiting a suitable period of tinme for
suppressi on of endogenous ACTH production (e.g., 1.5 - 2.0 hours), a test
conpound can be adm nistered to the nouse by a suitable nethod, such as

| ntraper i t omeniGIP-Lgsiprotanaipalysii-Aeg- M AleTe-VaIS-lys Mal-aiyrmbiddg a
sui t abl e per 8 fMél m;eée.g. 1 hour) for ,gcél, on of the injected test
conpound, a($§ dﬁ R0 cAlsa hepred AR 85 “ATBAAT nethal prBiauialiyPrefredvel of
serum corti ese g@% ' m as a
conpetiti vegr adi %Iﬁmr’rﬁ%%gglgggpaﬁgﬁgé 12 1&%‘?% ﬁﬁpéﬁééﬁldé%gst a m@&zw :
Exanpl e 1 dwébalanine ar gluiamiseisubgituiioss pliandor mase of theoarinanakidt i on Assay
in detail. rij.gost erpj ' . e ret..on l.nduced in
vivo by an h%?‘l‘(@égﬁé’éﬁ&’}&ﬁg%ui@ %gr i%’r%rg({/é%ﬁb}%ﬁhﬁnloéﬁ% aﬁ#mggpnpi costeroid
secr et i on preslh_ duesf (htlppsgfong_eupﬁi,fztzadzsﬁﬁ_ hl24 wﬁnmh Armbl_,lbcyr @mﬁACTlereiatgl bl ood serum
corti costerQqi ter mnisterir ither the or . H anal og as test
conpounds.  FPeiRed Byt 1iret 7e diufalane! apbeis of mvahiaTRdy CPRseReRol d

Adr enal |ndAth‘l-Pr'ésiﬁ%lé,é,‘}'%&?Cﬁﬁfpf%c\r(]érml.frm&?a!gﬁéh)é@l-sa(%%%ﬁwm igACTH anal og

test conpounds according to the nethod of mpl anal og
conposi t i onKIciPoraigd heeein &y refarengedin itgeemireent i fi ed by neasuri ng

corticoster evel s ' ;0 | ysi's on

bl ood sarrpl@gg (‘:I I 1 ect elg%oﬂ%dﬁ%%ggﬁﬂggqgﬁﬁwggﬁgp{? %‘? ﬁé@ %%9%54) or
ACTH anal ogcaropyisingd polypdeiidedieberitmtbby iquprutes O4d) o foenulan(\Abgure 1, the
potency of vari aﬁﬂ%{;@% ACPL | s t 9 234? 854981 Cﬁnt inﬁuction
of corticostero Wi 1 | Q'W al '{@,@g gg% Q shows the
percent cortico o N (MG uE N4 f(;rB;Q H- niAe ag'%s 14 of ACTH

anal og Compounds. The percent, of corticosterone induction 12 of ACTH anal og

Conpounds i19088hpl es Whgyedy<ndiratng the amipere@rinalRNdR! thAPahmeastider at i on of
Ser um Cort /o HRaRING LabHoRireP bt MM pobeie; s ACTH abd¥ ot one.
and neasur eaf fpremld@ﬂ_ivager (¥B)inciusie the N¢AAN MA?J‘*QMM%?)-’M}-&M?‘- 10 in
7 9ure, 7 SRR A R o BRI R RS g
(V26F, E30K)(WAETH)- portion aftached to the carboxy end of the amino acid sequence of

formula (IVa). Formula (Via) can optionally include additional chemical

structures attached to the AA™ residue, while the AA® residue forms the

carboxy terminal end of the structures of formula (Vib). The (AAZ*%9)- portion

of formula (Vla) and (VIb) representis a sequence of fiiteen amino acids of

formula (VII):

(Vl |) - AA25_ AA26_ A A27_ A A28_ AA29_ AABD_ AA31 A A32_ AA33_ A A34_ A ASS_ AA36_
AAZT.AAZBAAZ.

[0066] The (AAZ%)- portion of unmodified human ACTH comprises
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 (VIi), or truncation
of one or more amino acid residues from the carboxy-terminal end of formula
(Vil), that provide ACTH analog compounds with desired sustained release
properties. For example, an ACTH analog can comprise a sequence
corresponding to formula (Vi) having the unmodified ACTH sequence of SEQ
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18. 3% 3 25 (P19W K21E, Y23R) mACTH 36. 5% 4 .30 ( E30K, P36R) mACTH 41.5% 5 35
( PVKVYP19- 24AAAAA) mACTH 51% 6 40

ID NO:10, optionally modified by substitution of Lys at AA®® and/or substitution
of Arg at AA%, |

[0067] Substitutional variants are those in which at least one residue
in the amino acid sequence has been removed and a different residue
inserted in its place. Such substitutions may be made in accordance with the
following Table 2 when it is desired fo finely modulate the characteristics of
the protein. Table 2 shows amino acids which may be substituted for an
original amino acid in a protein and which are regarded in the art as
conservative substitutions. ACTH analog compounds include compounds
with one or more conservaiive substitutions that retain one or more of the
following preferred ACTH analog biological functions: (1) reduction of
corticosteroid secretion by adrenal membrane in the presence of the ACTH
analog compared to unmodified ACTH, (2) reduction of corticosteroid
secretion by adrenal membrane in the presence of endogenous ACTH and (3)
increased MC-2R binding affinity with reduced activation of the MC-2R
receptor compared to unmodified ACTH..

Table 2

Original Conservative
Residue Substitutions

Ala ser

Arg lys

Asn gin, his

Asp glu

Cys ser

Gin asn

Glu asp

Gly pro

His asn; gin

lle leu, val

Leu ile; val

Lys arg; gin; glu

Met leu; ile

Phe met; leu; tyr

Ser thr

Thr ser

Trp tyr

Tyr trp; phe

Val ile; leu
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(V26F, P36R) MACTH 59. 3% 7 45 (P19W K21E)rnACTH 61.1% 8 50
( P1OW K21A, del Y23) mACTH 76. 0% 9 55 (P19W K21A) mACTH 83. 4% 10 60

[0068] Substantial changes in function or immunological identity are
made by selecting substitutions that are less conservative than in Tabie 2,
i.e., selecting residues that differ more significantly in their effect on
maintaining: (a) the structure of the polypeptide backbone in the area of the
substitution, for example, as a sheet or helical conformation; (b) the charge or
hydrophobicity of the molecule at the target site; or (c) the bulk of the side
chain. The substitutions which in general are expected to produce the
greatest changes in protein properties will be those in which: (a) a hydrophilic
residue, e.g., seryl or threonyl, is substituted for (or by) a hydrophobic residue,
e.g., leucyl, isoleucyl, phenylalanyl, valyl or alanyl; (b) a cysteine or proline is
substituted for (or by) any other residue; (c) a residue having an
electropositive side chain, e.g., lysyl, arginyl, or histadyl, is substituted for (or
by) an electronegative residue, e.g., glutamyl or aspartyl; or (d) a residue
having a bulky side chain, e.g., phenylalanine, is substituted for (or by) one
not having a side chain, e.g., glycine.

[0069] The preferred ACTH analog biological functions of ACTH
analog compounds can be measured by any suitable method, but are
preferably assessed by performing one or more of the assays described

below

ACTH analog Compounds with Decreased ACTH Function

[0070] In a second embodiment, ACTH analogs are modified ACTH
peptides that function to reduce corticosteroid secretion by adrenal membrane
in the presence of the ACTH analog comparéd to unmodified ACTH. The
structure of the ACTH analogs is preferably selected according to one or more
of the structural formulae provided above. The ACTH analog compounds can
have a reduced ACTH-mediated secretion of blood corticosterone, for
example as measured by a reduction in the level of corticosteroid in the blood
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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( KKRRP15- 19KRAAW mMACTH 100% Reduction of Endogenous ACTH-i nduced
Corticosterone Induction [0073]In a third enbodi nent, ACTH anal ogs are
nodi fied ACTH peptides that function to reduce corticosteroid secretion by
adrenal nenbrane in the presence of endogenous ACTH. Wen adm ni stered
before or concurrently with ACTH, ACTH anal og conpounds can produce a 10-
100% reduction in serumcorticosteroid | evels. Preferably, ACTH anal og

conpounds pfgo7ide a r eAnGhivib SEruEoRRbEIBISIENhHGSIIEASS ) Jn%é@du%sffﬁgsured
by an in vivo Serum Corticosteroid Inhibition Assay of about 10% 15% 20%
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wai ting a QRceRBAONEL syMbeorticorierne 20upeasurscier snmedifiedendGI HAGTH
product i 0rp4ygn the inlvivo Sefifin 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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Reduction of Endogenous ACTH-induced Corticosterone Induction
[0073] In a third embodiment, ACTH analogs are modified ACTH
peptides that function to reduce corticosteroid secretion by adrenal membrane
in the presence of end"ogenous ACTH. When administered before or
concurrently with ACTH, ACTH analog compounds can produce a 10- 100%
reduction in serum coriicosteroid levels. Preferably, ACTH analog
compounds provide a reduction in the serum corticosteroid levels measured
by an in vivo Serum Corticosteroid Inhibition Assay of about 10%,15%, 20%,
30%, 40%, 50%, 60%, 70%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, 99% or 100% compared to administration of ACTH alone, as
measured by an in vivo Serum Corticosteroid Inhibition Assay, such as the
assay described in Example 2. Exemplary ACTH analog compounds that
inhibit adrenal hormone production induced by endogenous ACTH were
identified by performing a series of in vivo Serum Corticosteroid Inhibition
Assays. ACTH analogs can be administered alone, prior to ACTH
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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Vehicle 0 0 ng/nL ACTH mACTH(1-24) 500 t. 76 ng/nL AT90- ACTH120
( KKRRP15- 19KRAAW mMACTH(1-24) mACTH(1-24) 175 . 27 ng/nL (AT+ACTH) 120

detectable increase in corticosteroid production. The test compound can be
administered before the corticosteroid-producing compound, in combination
with the corticosteroid-producing compound, and/or after the corticosteroid-
producing compound. The corticosteroid-producing compound is preferably
ACTH, but can also be an ACTH analog with a known corticosteroid-
producing biological activity. By performing a series of in vivo Serum
Corticosteroid Inhibition Assays using ACTH analog test compounds, ACTH
analogs that inhibit the production of corticosteroid relative to the
corticosteroid-producing compound used can be identified. Preferably, the
ACTH analogs identified in this manner inhibit the production of corticosteroid
in the presence of endogenous unmodified ACTH.

[0075] The in vivo Serum Corticosteroid Inhibition Assay can include
sequential administration of the test compound and the corticosteroid-
producing compound by the following steps: first, an agent to suppress
endogenous ACTH production was administered o 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 -
2.0 hours), a test compound was administered to the mouse by a suitable
method, such as intraperitoneal injection; third, after waiting a suitable period
of time (e.g., 1 hour) for action of the test compound, a compound with
corticosteroid-producing activity can be administered to the mouse by a
suitable method, such as intraperitoneal injection; and fourth, after waiting a
suitable period of time for the biological activity of both administered
compounds to occur (e.g., 1 hour), a blood sample was taken from the subject
and the level of serum corticosterone was determined by a suitable method,
such as a competitive radioimmunoassay using '*! RIA kit (ICN, Costa Mesa,
CA). Optionally, steps two and three can be reversed (administering the
corticosteroid-producing compound first, followed by administration of the test
compound). The in vivo Serum Corticosterdid 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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(KKRRP15- 19KRAAW mMACTH(1-24) + mACTH(1-24) 51 t. 8 ng/nL AT ( KKRRP15-
19KRAAW NMACTH(1-24) 7 Lt 7 ng/nL [0077] Referring to Tabl e 4,
dexanet hasone was first adm ni stered at

2.0 hours), the corticosteroid-producing compound and a test compound were
co-administered to the mouse by a suitable method, such as intraperitoneal
injection; and third, after waiting a suitable period of time for the biological
activity of both administered compounds to occur (e.g., 1 hour), a blood
sample was taken from the subject and the level of serum corticosterone was
determined by a suitable methbd, such as a competitive radioimmunoassay
using 251 RIA kit (ICN, Costa Mesa, CA). Also, in some embodiments, the
first step in any in vivo Serum Corticosteroid Inhibition Assay can be replaced
by a measurement of the initial endogenous corticosteroid or corticosteroid
level in the blood of the subject in the manner of step four, instead of
administering the agent to suppress ACTH production. Example 2 describes
murine in vivo Serum Corticosteroid Inhibition Assays in detail.

[0076] A series of separate in vivo Serum Corticosteroid Inhibition
Assays were performed to identify ACTH analogs that inhibit ACTH adrenal
hormone production in vivo. The serum corticosterone levels of
dexamethasone-suppressed mice were measured as described in Example 2
after administration of (1) ACTH (corticosteroid-producing compound), (2) an
ACTH analog (test compound) followed by subsequent administration of
ACTH, (3) a combination of ACTH and the ACTH analog and (4) the ACTH
analog alone. Table 4 shows the level of serum corticosteroid measured in

the mice as a function of time of administration.

Table 4 Combined administration of ACTH and an ACTH analog

Time
Sample 0 minutes 90 minutes 120 minutes 180 minutes
Vehicle Dexamethasone Vehicle 0 0ng/ml
ACTH (administered o mACTH(1-24) | 500 = 76 ng/mL
AT90-ACTH120 all groups) (KKRRP15- mACTH(1-24) | 175 = 27 ng/mL
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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time = 0 mnutes to mce in five separate in vivo Serum Corticosteroid
Assays, as described in Exanple 2. In the "Vehicle" sanple, the liquid

vehi cl e al one was adm nistered 120 m nutes after dexamethasone injection,
resulting in an undetectable | evel of corticosterone neasured in a bl ood
sanpl e taken one hour later. In the "ACTH' sanple, ACTH was adm ni stered
120 m nutes after dexanethasone injection, resulting in a |level of 500 76
ng/ mL of corticosterone detected in a blood sanple taken one hour later. In
the "AT90- AQGUFEPO" sarfdferringte TAG!@%,admdaagpthés ﬂ%{mmlsmﬁﬁﬂ lt 1- 24)
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Figure 3 shows the results of an in vitro Serumfree Adrenal Conpetitive
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conpetitive binding). Colums 230, 240, and 250 show the results of
conpetitive binding assays for binding of non-radiol abel ed ("col d")
MACTH( 1- 24) to displace the radio-|abel ed mMACTH(1-24) fromthe expl anted
adrenal nenbrane (measured in columm 220) by



conpetitive binding to receptors such as MC-2R on the adrenal nenbrane.
Specifically, colum 230 indicates a decrease in the |evel of radio-I|abel ed
MACTH( 1- 24) detected after conbining the radio-1abel ed expl anted adrenal
menbrane with 10nM "col d* mACTH(1-24); colum 240 indi cates additional
reduction in the | evel of radio-|abelled mACTH(1-24) bound to the

radi o-| abel ed expl anted adrenal nenbrane after adding 100nM "col d' mACTH( 1-
24); and Col (RR72rsgurtien Rasumfcorticnsterond levalnin binod Remplasetakeh one
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Jable S CopAeer(ASE) 2 hidtlrs o Yomitil Bl Col ARG 36, 25Ring © "S-
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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2.5 hrs. ML99 Medium I ncubate tissue in M99 serum free nmedium (applied to
all sanples) 278 ng/nL ACTH ACTH 600 ng/nL AT-814 AT814

competitive binding to receptors such as MC-2R on the adrenal membrane.
Specifically, column 230 indicates a decrease in the ievel of radio-labeled
mACTH(1-24) detected after combining the radio-labeled explanted adrenal
membrane with 10nM “cold” mACTH(1-24); column 240 indicates additional
reduction in the level of radio-labelled mACTH(1-24) bound to the radio-
labeled explanted adrenal membrane after adding 100nM “cold” mACTH(1-
24); and Column 250 indicates further reduction in the level of radio-labelled
mACTH(1-24) aitached to the radio-labeled explanted adrenal membrane
after combining an explanted adrenal membrane preparation with 1000nM of
“cold” mACTH(1-24). The decreasing levels of radio-labeled mMACTH(1-24)
detected as the concentration of “cold” mACTH(1-24) is increased indicates a
displacement of the radio-labeled mMACTH(1-24) by the “cold” mACTH(1-24)
from the MC-2R receptor.

[0082] The in vitro Serum-free Adrenal Competitive Binding Assay
was repeated using the “cold” (non-radio-labeled) AT814 ACTH analog
compound described by SEQ ID NO:20, instead of the mACTH(1-24).
Columns 235, 245, and 255 show the results of competitive binding assays for
binding of non-radio-labeled AT814 io displace the radio-labeled mACTH(1-
24) from the explanted adrenal membrane (measured in column 220) by
competitive binding of “cold” AT814 at concentrations of 10nM (column 235),
100nM (column 245) and 1000nM (column 255). The decreasing levels of
radio-labeled AT814 detected as the concentration of “cold” AT814 is
increased indicates a displacement of the radio-labeled mACTH(1-24) by the
“cold” AT814. Specifically, the results in graph 200 indicate that AT814 has
an increased affinity to bind to the adrenal membrane that is about 3- to about
4- fold greater than the radio-labeled mACTH(1-24). The increased affinity of
AT814 binding to adrenal membrane can be indicative of increased MC-2R

receptor binding affinity.

Testing of ACTH analog Compounds in vitro

[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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290 ng/ mL ACTH+AT814 ACTHA1814 396 ng/nL [0085]Referring to Table 5,

expl anted nouse adrenal halves were placed in an ML99 serum free nedi um
(I'nvitrogen) for 30 mnutes, as provided in Exanple 4. In the "ML99 Medi unt
sanpl es, the adrenal nenbrane was soaked in the ML99 serumfree medi um for
atotal of 2.0 hours after the initial 30 mnutes (2.5 hours total),
before the corticosterone level in the culture was neasured using standard
Rl A r adi oass@gdiae diaiegally, ACTH analog\gaMpoyag peyideyd rediatiosdn M®TH was added
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Table 5 Combined administration of ACTH and an ACTH analog

Sample 0 hrs. 0.5 hrs. 2.5 hrs,
M199 Medium Incubate tissue 278 mg/mL
ACTH in M199 serum- ACTH 600 mg/mL
AT-814 free medium AT814 290 mg/mL
ACTH+ATS14 (appliedtoall | ACTH+AT814 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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provi ded. Extended half-life ACTH anal ogs can be identified as havi ng a
first activity nmeasured by the concentration of serumcorticosteroid
detected in vivo that is greater than a second activity neasured by the
serumfree concentration of corticosteroid detected in the in vitro
activity, where the in vivo activity is neasured by the Serum Adrenal
Corticosteroid Inhibition Assay of Exanple 1 and the in vitro activity is
nmeasur ed byhours\after theSeitiahB¢ nisutéd(2.5aious idtak deafereoihd coniicbsisrome Assay  of
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substi t uti anpuets tbﬂ”the 258ia AOTH anta’lﬁg axﬁbl oamiddifledl A0TH420ucédthe430, 440,

450 and 470 reduc d hoth the . |n yjtro corticosterone i nduction
activity ofMONB AEaicaRiprye 'Ea ﬁp?q"é’ér?ﬁzfﬁl@'ﬁ‘iiﬁﬁ@ﬂ)o

Speci fi cal {i¥mobfEEH Al egorblO is a (1(1 5A R17A) mMACTH( 1- 24) ACTH anal og
that dermonstrated an in vitro activity 414 that was greater than its in

vivo activity 412; ACTH analog 420 is a (K16A, R17A) mACTH(1-24) ACTH anal og
that d t t th t

Lhat demonehemah AT aKRIP CHRI A fyg> oS Treater than ts in
that denonf00B88}ed an AGTHH amalogcompoundg Sdihtdxdendesserumaliaif livearant s i n
Vivo activ,it 32; .ACTH anal o R17 H(1-2 H anal o
that demon®E %ﬁ%ﬁéyfwl% Q?‘Bglé&#'ﬂ')?'t QEJ%E %Qg c\ﬁggoblpgp(@n PH‘)&‘?FQ s in )
vivo acti vintidéhettindeTamarpadd stBSitifors drthWatibAd Mantdirblepd) ACTH

anal og that denonstrated an in vitro aCtIVIth 474 that was greater than its

in vivo ac,if'ﬁ\ﬁeﬂ'/m halfliiaAf the AeThbaraleg rlavesiouryaodifiet AbnbbRranathemet hods
for screeni GnPOOSRarhBRI ARTH bRAGH ohfhdinBS aGoRSASS oG BY ot ASHH whi l e

nalntalnlng a renaltone are af SO provi arious an be
pr epar ed andreagiming adic sehsﬁtutlawﬁomdhe amina$sibpositions 2B:3@ot asone

| nduct i on. urlnq Oc? 1;" M_ R&T?Pgecﬁl;e'ncéet%a? {heﬁm J(t%%g tRE sefm ifthe of f certain

conmpounds
compound relative to the ACTH sequence. Preferred ACTH analog

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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(i.e., antigens by antibodies) to forma stable conplex can serve as the
basis of both the analytical imunoassay in solution and the i mmunosensor
on solid-state interfaces. These anal ytical methods can be |igand-bi ndi ng
assays based on the observation of the products of the |igand-binding
reacti on between the target analyte (i.e., a conpound that binds to MC2R
receptors) and a highl% specific binding reagent. [0092]1In certain

i nstances, Ahewferg; Padiculady yrefepe A evalpsermspowidshaye aapesner Balhr e
applied to {4 -0 Hieli Tals ' rly sensitive screening.

Apt aners ar ‘ékg?%logt%grﬁggzgmr%ﬁuﬁ@? %‘:}%ﬁucl eoti de sequences with the
capacity to[008Zdgni ze Wea sixilsenbodimenipddentied hitifdife ACTH afdlgstareand

specificity, T i - biadi n i gonucl eotj de . mc properties, of
anti bodi es Prﬁvgl%xré)é%ﬁeg* R%‘PE%H%@?F&?&Q%‘%@ & "%@%aﬁﬁﬁa@ag 2ri'st uni que
overal | shagetivity ondasured by the edecdpiratdomef e vbriicosteidi@ dbsciRld it ruct ure.
Apt aners are, |ﬂ_saﬂnt,| fied bﬁaan in vitrgQ selection process known as

syst emat i ¢ WYBHAtiIbaregien thga aaecend achvilyonepauresihy tha semmIEeEX) . Apt amer s
may have adigheb i ! i ; I on

sensi ng sur tace?ﬁiﬁﬁ@rﬁ%ﬁgﬁ?ﬁé&%@ﬁ? gétteﬁfeédh'ﬁgg??? ?’éﬁ%ﬂﬁ%ﬁ@@%ﬁ@ C

appr oach i nigpgciijisiig measyrechiby tha Semis Atifenal Cportiensiaraick inhdnidondkssagt ent | y

I th i i . il , ds i
oyer L han dieBdb 1o PSRRI, HBRl Ay v SSBROERRNC
app: i cati ptrﬁmlrenatﬁmmt_ tbesdetm«i!lrdgbmahdmsaay ptExan(m&et LXCEII'HI- digt |11;y| ngd}ACTH
0gs W stitu .an no_ aci esi dues (15- and/ or
AT (o1) J0QRH ons ¢ NERIG AT A UbSRLIORE ol Gier Rosicis R ABALDR)

[ 0093] Al t eremiiahee IACTHRh&IRY! serum T Iifd inSorhe GirBLRHERMCcEBYcdifhipsed to  screen
conmpounds or rrei,hods that affect MC2R acti vi isis atechnique that is

. . ty. Th
based on t & ghigRrewidgiopexiendingdhe sepknhalilifef an ACIé arnaleg by
pr edet er m ; i : 1o AP S e r al anal ogs.
Funct i onal %@go&?ﬁmﬁbﬂ%ﬁgﬁg%?g%% azgftq?c marl]tgeorfi%blé(s@ﬁ-ls%ch as
met hacryl i @@laﬁdesms;ludim@shAgTH crimAGEH. tiigune Sris @ graph bompaeiny Hid img | i gand

to create | j Clli . S ent.| ol.yner i i i S I nduced.
bur  ng-t hi SV ERTEtrbR RGP SR e e B SRR AR Bl one

pol yner ei tbmpolyds) 410)4202430\1440; 450, 260; el 4701 Ferdlbsslen ACTH 2
reversible, coval ent apgr ach. After stopping the polynerization, the

tenpl ate nﬁ!‘@'@glc'@n?%o%g i Buvo agivity sas maasuredpisingt thermeteod efpl ate i s
mai nt ai nedekAmiphe1 Bhelitie AP LIBRICIHAA WS SRERNREA Bstioind ﬁqétﬁbg%))f shape) and
chem cal (special arrangenent of conplenentary turfictionality) menory for

t he tenpl aE¥ampied.ndhedcesultd greiprovidad ed spbaygraph(diiiR "% aoriicasterdyee t enpl at e

= lyte); w LELC L m| to that aof .th I -anti bod
ot or ot 1 oltubRoE AREEEaa TR BbteBhisdh tekivato th B THEERAL extr act i on
andb_c hlr omalq;xaim?)(SEm?!Eem:ia)J Hs its_éfgtﬁ LmF@i!ré(ﬁ,)sam;?e ?9@, d%i@g_a’téﬁ’ ed as
nonbi ol ogi gal rnatives to.anti bodies in competitive binding assays.
Duri ng tge :@?B%@ﬁﬁ[ﬁr}eg tpﬁé?@él\'ﬁﬂiaﬂﬁﬁ’gi(MAWQ'%}!WHEM@JH@‘R&})Q nu%/ri ents
such as gl sipAsiAg & dublkaiitisn ANl Asdidlics ATIRRU i Fio BRANIEL] FYEK as lact ic

acid are released. In_mcrophysionetry, these changes 1 n netabolic rate are

recor ded aROSHIFRIMAGTHISample 460 akdwed aodncreased semen halfiilifen sur r oundi ng
th |1 i |, 2y- ; — f i 0.
on et abol T2Fared T 482 i to Moulnen virg b ued Bl S0 5 e P oon ©
m cr ophysicomgpoynd, as Wmllrambeihgggb,o'lm B%Mmamﬁh?riﬂ(éﬂm: Wﬁ@a&ﬁi\ﬁitﬁl ©992) ;
Baxter, G T. o ! is.in % Ln granyl.ocyte- T e
col ony. st ATy Fapeiiore B b 3R B( Ba LBANARR

. Y S i YP Lo . . o A Cstry,
31: 19050- 10954 Ylpg(gqé%“ o e R g B B i et
in 131- aoipotherNeTHanaiogs 41Q1120; 430,440, 450 and 47Qr Spese lesutisy, * J.
R t. R A ‘:‘é@ﬁg ; oMESP : . t “Th
csf ggenso?"c’ﬁ?gﬁé fyf§1|}eor7et o’ F%ﬁ?(%g%scaatﬁﬂgppl | cgtalgi(k)'é%s @@Vglfyceghcle i e
t echnol ogyletersiniag dig sesim bhel difel 6flzn ACTHPRaloll congiundi AGETH anaiogbe used

to detect lies.that affect the cell. Such nolecul incl ude
neurotrang%%@ﬁg,g%v 0 enorf@ef%?@'n%ﬁ?'glﬁ”%ﬁtcupgl‘?ﬁBfﬁ‘re@e&aﬁ??ﬂ Of$ ke. Thus,
t he rnicrophysionmetry nmethod can provide val uabl e i nformation regardi ng
ACTH anal ogs that affect MC2R receptor activity. [0095] Synthetic
conbinatorial libraries can be a sourge of diverse structures useful for

| ar ge- scal e bi ochem cal screening (Le., Sastry, L. etal., "Screening
conbinatorial antibody |ibraries for catalytic acyl transfer reactions,”

C ba Found Synp., 159:145-155 (1991); Persson, MA A etal., "Generation of
di verse high-affinity nonocl onal antibodies by repertoire cloning," Proc.

PNLN . N ALNLSN N AN



ACTH anal og conmpounds that induce |ess corticosteroid secretion by adrenal
nmenbrane than unnodified ACTH of SEO ID NO. 2 or SEQ ID NO 1 can include the
step of contacting an adrenal nenbrane with an ACTH anal og. Met hods of
screeni ng ACTH anal og conpounds to identify conpounds with reduced
ACTH i nduced secretion of corticosteroid can include one or nore of the
fol |l ow ng steps a. providing a first adrenal nenbrane and a second adrenal
nmenbrane; b.ofxgHrRefd pQrt'bbFérf?'dr@krréd FeMteBING e Serant hal lifcCreImnsitbi on
conprising an_unnodi fi ed peptide conprising an unnodi fied ACTH pepti de, and
subsequentl%@ﬂdsurl ng a first concentration of corticosteroid secreted by
the first a menbr, pepti de;

. cont actli @e secorﬁéﬁgrgéelﬁﬁ{ly’%?rt)réhgm\g &ﬁh s@%% l@%ﬁgg?ﬁ-ﬁgn

corrprl si ng taw:i SuUEHEWdioak diopt eachemkihlbwqummal@/hfemtbout appraciabbpond

i tor cont adtir e i oTARSE SreS B e ok SoeRE RN MaBRR BT8R oo
corticoster @l@lﬂsanalegeds wddsurdtbby #rwng (Exarmplet 1) at iro pitrof (Exariple apt er oi d

secreted; and e. term ni ng whet her the second co und I nduces | ess
cort | Gost or FIS PR PRMPIRSPTIRRSIPTON ARG TR SURSHIU R 1B - Fe-TH

pept i de i S pogfighahl ACTRRaRABY 450, 9205Sh! RIS H1d HEIRR ot HRPOS] The

first adrenal nmenbrane and the second’ adr enal nbrane can be positioned

within a subj weaaﬁdnﬂftt@@mﬂ@@t@rmeulmﬂqﬂﬁnmlm@fsthemw@mlw measured in
the blood o I L st adrenal
menbr ane an% {rﬁerseconﬁﬁ%@pé%\aﬂ'&/@eﬁgr e)sap%'ﬁigﬂ)' ?Y@%’aléﬁ??}é lgs%bj ect and
wher ei n t he (Kt Rt 7AHMADT H{1-24y ACTbisareiag thatsdenwstla’@aﬂ amimsgtiram free nedi a
(invitro as ) enin S .CONPLI Si hi biti Assay
Steps or i nooTu 18 JARENRD eSS TR 6 VLS pE s B 2 AGTH bl sB L T e

f;)l I 0\(M ;19 qug1?ﬂt\mqﬁ'}’lA)rﬁAGﬂ'H wzaplt\tcmeaﬁ@lbgaﬁamarﬂmstnameqbbaq@ vitio or after
step (c) and before

| h d
adr enal ~ menBFAHRY Agfthat ‘ﬁ@é greater @gﬂfr}gé}' ?’?Vg(r)#%’&m&ggl&éﬁ-klt&&@g’ ﬁ%eg? i de and
the second gQRPER] ﬁi@ﬂ)n@RmH(f-QagAFhﬂ ﬁtgbb%&ld&ﬁor%@r@téd‘gﬁ%wgﬂ

l'y
measuring a second concenfration’ o corticosteroid secreted by
t he second acliviiyi4B4ibabras grediaciben 8sre &ivoartinis 432 AGRH andlogld48iseps of

e um Cor -1 208189187 CuBLHA S0+ Ahpleel 88 I o lRBRA SR - on |
Assay, Adr emtvuﬁmnmtm wﬁegseat@fthamtsrm iveeactidiheadt ahd MOITH iapalofssrly . St eps
unl es

can be perfor n any. .or erw se specified. ACTH anal og
Conposi ti orf§ ag&’d k&m{@m/é&tim Fé)l'ﬁé'rﬁo‘{t%n@i@lthaéﬁ’%%@"@ﬁﬂ 8@ 7 K&Br por at ed
i n phar macestiipl74 that was greater than its in vivo activity.

Screening Methods -

[0020] 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.

[0091] 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 recepiors)
and a highly specific binding reagent.
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conpositions for treating various ACTH-rel ated conditions, including
conditions related to the over-expression of ACTH in patients. [0101] The
phrase "pharmaceutically acceptabl e” or "pharnmacol ogically acceptabl e”
refer synonynmously to |ligands, materials, conpositions, and/or dosage forns
which are, within the scope of sound nedical judgnent, suitable for use in
contact with_th tlssueﬁ]of human bei ngs and ani mal s wi t hout excessive

toxicity, irf99&ion epriain instsess alterpative Aralyigrinrias egampeisisi cat i on,
commensur at esiié fs Bpfafera b bBn R lligahbitifiqihghbs s[@ileah{éu:édgﬁf apeut | cal Iy

effecti ve anount” a conp ﬁ% such™as an eptl
respect to u§%nS!Wet$QE@@WBgt Apftam@esareemie@handﬂd PNA OIhBN#oI ypept i de or

tid d
obage.  eqi nefiopREleRtig Belllbichs sl At IEtetoRpoBATbYS tadel o o
synpt g_m arremolmcatesszvm b@mbfﬂmnwrbalnobep@jﬂgm@drmfs@ngﬁrhd-gfnonh%ease cond:]I tions
according to_clini accept a nda or the di er or condition
to be t rgat et Q?PUF'%B "3%% (‘Epfﬁe?%e a@“é 3'9%1{” %V?%%@iéiﬁ@%@ﬁef it/risk
rati o appli crbhetst or @War@ﬁ‘dld@almtbrtﬁﬁid@&frera[l Qﬂéﬁﬂsﬁb%ﬁﬁrﬁﬁlcéfeeﬁhdmgr any

derivative thereof (i.e., treatment, treatin as used herein ers to
and i ncl udesfurreyspethedargr) SHU@ﬁJé%aéét%ﬂe@cﬂfﬁ||dein6f\e@1§¥(§’¢1 istd@go Wi t h hi gh

| evel s of ACHL to such

di sease or condclrﬁ‘tblﬂ(rjB reg%étg %Ms%n%%]s)gﬁ?ﬁ%ggn%aﬁ@gﬁgs % rg%' lﬁéw n%rpél}ﬁﬁp

| nh| bi ting teémsichmesh$SELEXE oApiamars neesbavaaddnigds dvaylantibodies mtheACT H,
arrest 3 | i evi the a ondi tion

assom at ed éaié% 4{ %ﬁggégé?@gﬁfwﬁ@f‘ﬁmi Ig?acega&@cﬁﬁaver g g?;?%‘?'nﬁlglhft he

di sease or aepriducibie s{nﬁﬂ:gﬁf} dpproath #nany qoantltiesbalbeh ifie aﬁmutz%@ﬁstants

synonynousl y herein, t to ,an organjsm pre or dat e ani nal

bl
such as a né}{?r&PnS'F’ie@ﬁyéﬁ’W%r\FPﬁﬂ tfﬁﬁ@cqf@nbpg;esmpgﬁe %&lﬂtﬁ@fﬁﬁhﬁ%ﬁ provi ded in
accor dance \/Moh?duhﬁsﬁié eme@&esueﬁm mﬁ@mldaﬁréuwgws@ful JB%%Jéeﬁmp't from

t he di scl osed ACTH anal ogs and hods of " treatment i ncl u e not
limted to, %H@atloeﬁumﬁaﬁw@ebiol@@@ﬁbmeéws tiemimidlentityingAETHaoalogs
donesti cate Cq‘?ﬂ gui nea
pi gs, and hgvr%@{gejrir)g ﬁ"lr—'é&ﬁg"no gagzé?@@%@&gﬁsm n@ ﬁaoﬁ"g{ﬁe’gégﬁé@t@s used in
aquacul turepo[sﬂd:ﬁsﬂﬁiare@amcsumwadueém bihdirnitie tMOAR).1 s used herein to

refer to co ons, di ord ns, or es t hat be treated
or are E‘giéé(lnm ve @e‘yeﬁt/ﬂn%q?%rrfmﬂ”“ @ﬁ'??— uasdygay Li‘s@gs?t)eroi d or
COVUCOSter@bl‘éeh Ggouﬂoewlnaéth@as fHat AFEEY fioad Ay, THLRA oBRARLENS: O

regul ati on of an ACTHreceptor such as MC-2R, including certaln
mel anocor t i Hatickasast on e piogeriionsr PalyRES sprbenis) tiatarecsatectively

el nocor { bRERRINA i ARBNEra Al U rhy SRS ASES W eL el o L2
receptor t h&undsiomas andTHossainking mbyomeas of piast:o mataridls, sughersoi d | evels in a
S R R bR Bl £ BB BoSiia o oy
regul ati on efkatdlowMhaGyigieaitions. Buskegadhily, pdlimeRzas&e R mtiated.

During this process, the molecule of interest is entrapped within the polymer

either by a noncovalent, self-assembling approach, or by a reversible,

covalent approach. After stopping the polymerization, the template molecule

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 exiraction and

chromatography, molecularly imprinted polymers can be employed as
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conditions can be treated by binding the MC-2R receptor with an ACTH anal og
that results in a reduced | evel of corticosteroid secretion conpared to the
| evel of corticosteroid secretion by endogenous ACTH. [0107] All

stereoi sonmers of the conpounds identified using nethods of the invention,

i ncl udi ng enantioneric and di astereoneric forns, are contenplated within
the scope of this invention. Individual stereoisoners of the conpounds of
the inventi £, ﬁfdﬂ@ ; ' i rp rs, or
may be adm ?gawoogrléﬂfgr@}p e,éigo ?@é@ﬁﬁﬁ@%ﬁﬁé?ﬁﬁﬂ@é ﬁg%ﬁbrm ot her

sel ected, stha guivdbeé estypitaibielnpical celk wagran-eintainigonipenisdichdent i fi ed by

the present j i d N j.on as

ot i hed by OMESERERERER L BIE bR MeRibolle oRiRi fuca BRY BB, Mo
the pr eslent reiéas%d)slrx:rmiqg@mwidmetm tpém}]cm%msiinmetab%lmé amiecomul | Si ng
ACTH anal ogs nd t he m npistration thereof to a subjegt i.p a nner
comensur a'? @é\ﬁﬁﬁﬂg?? gh“?'ﬁéﬁ{]e %&C@MM" %M‘%@H"\‘#f‘ﬁm&ﬁﬂ%ﬁ rel at ed
condi tion. {ihe RakyS@&masK N 2t BAEIREPHF HRitskRrLéHgfbsube 86 eigbdlid h known
nmet hods. ACTH anal 0gs can be enpl oyed as part of a pharnaceuti cal

conposi t i onfata&f gaMagy Kinpesampakenlivas] applicoipn ghslicen rigrophysip@etry

phar maceut i %emw,’i I RRURRZR! § %@?}97 9L7éOQQ§§2)g?§é%T?hﬁ§ le# g‘t‘lﬁe%C{: v

invention to treat a sease or co ti on associ evel s

of ACTH, nuig ibeolfed ingenathcyfcamaeraphgige, cdlonyestinhwgtimgy faniensignalonal solid or

l'i qui d vehi . di | uent | | . i it of at
Lo oo 1ot el fofi lebinds 8 BicronfivsiBRRITRRE Hripaheg it iondh, o LYPS
bi ngers, t Ermr&ﬁﬁtﬁﬂoeﬁabfﬁja@tf%%ﬂggm(1992;);_. BOtfan?pmie:ag{.,_t o techni ques
SucC as ose wel, own . I.Nn e art .o al ceutl.c or |1 on.

£0109] Phar nHQRATIREOIG BRI Teasited dhbh ant be s ierian dbioklasts by

admi ni st er eglliddh mfbfogﬁg)éi@!abﬁy,mm@ceﬁpﬁe%&a@m-a):ssgms@gbsﬁﬁnaprmr i sing

ACTH anal ogs can be adm ni stered by injection by subcutaneous, intravenous,
i nt r amuscul MeCoppell, .Myt A eTTing cytpsenaar srcrephysiemstesh tielegisflques (e. g., as
sterile inj : = a6 HBAS nsi ons) ;
nasally, su "gg{“g?/élsﬁﬁg@ @éﬁ@ggzy%g%eg%%gfﬁ?%gggc(?]yéa%i n the form of
a cream or Micnopesiomaing can bdasaddo weidctinolectles that siffeotithai agllnuehn- t oxi c,
pharmaceutical | y-accept abl e yehicl.es or di|uents. H anal ogs of the
Pivent on rfaglectiss ESGHBReralEs s oEmeh TH0R: PYkMsalstaprEs: s

imedi ate  thé fkeaThus! tHRThRISHHY sIPhERP ethdd®4H piovideelAaaisle Mfomtatsited

rel ease may be achi eved by the use of” suitabl e pharnmaceutical conpositions
conpri si ng regardiwr ACdith raglege thatipéfechVKyRR aeepir ach¥ily.i cul arly in the case
of extende ase, b . | RIS i npl ants or
osnotic puﬁg(s’fgéﬁhe AC'I%V @ﬂ%ﬁ%g@ng&a?ﬁg&ﬁiﬁ@erﬁg %ﬂ%@ggfi%&aﬁe adsné ni st ered

i n the forstociures asefa for 1aQdistialh biochemital selecamyp(isi, tSasivy, t.osdmali, si ng t he

T A SRRl P gl BB Bkl A Bob e e,
combi ned i neastBNsiUCHAFIImBSIAP., TEOeIU5-158 (109aF,FRcabh agaAr g4/, vehi cl e.

Conposi tions whi c_I'*n may be used for the prophylactic and therapeutic
treat nent iﬁ@ﬂ@fﬁ?'%r@querﬁﬁh@hﬁﬁﬁw%ﬁ?ﬂwl%@ﬁ%ﬂm%ﬁﬂ repPeroiifRs of

applicatio d’,ﬁ%%h § N SEt I, j494
t ransder maII&l nmode) F‘?‘f%%ff'}iéglr ?g)r ygﬁsésd‘g%sdzs %ﬁ?iﬁnggﬂz’cérﬁd;g%p I-zlitrah’aceut ically
accept abl e FeAr, "Generationcans use of syntheiicpéptidecsambingichiabligrariestasbasia o t he

el oyed: e A0H TRy, AR SediPaie el SRR EREEE G "herer n
means a phaenarged byal tombnation absslutian and ablid-phepeshémistries avghiecl e, such

as a liquid or soljd filler, diluent, excipient, solvent or encapsul ating
mmtorian FeGUPdH i SOIFRYPRG N STERGHGY £ ng 1 he subj cct. chem bal from

one organ mogs]’ {1 0N Meddi@idi@¥hnicRied3RbR 85 liQlIRchromaksdrhpky) gak t he body.
Each carrier mist be "acceptable” in the sense of being conpatible with the
ot her i ngr elfosmategEPhyhand eapillaat leatroplaresiajcouplegsotrnashepesiiomaity, and

substantia = [ : : [ i can serve as
pharnaceutFté“ﬁ%ﬂég%%%%%%Fgowéﬁyﬁggéégﬂ%ﬁﬁ5%[S '%gﬁggﬁéyggﬁgh as | actose,
?I ;JcosFi ?snmaumléwalua(tigm (bé.pHs et S.maﬁ, ‘&pam(‘jtimnﬁmf idgnﬁflmhtipﬁtoiato ffa{Ch;
3) cellulose.,,and i.t erivatives, suc s sodi um car bo | cel | ul ose,
ethyl cel | BFRdes B ngle neYIQs by miArgeell a‘)qlﬂ!fgﬁllafé%aﬁowé’g‘gﬁ@# X{5) mal t:
(6) gelatin; (7) talc; (8) excipients,. such as cocoa butter and suppository
waxes; (9) oils, such as peanut oil, Cottonseed oil, safflower oil, sesane
oil, olive oil, corn oil, and soybean oil; (10) glycols, such as propyl ene
glycol; (11) polyols, such as glycerin, sorbitol, mannitol, and
pol yet hyl ene glycol; (12) esters, such as ethyl oleate and ethyl |aurate,;

e



(17) isotonic saline; (18) Ringer's solution; (19) ethyl alcohol; (20)
phosphat e buffer solutions; and (21) -other non-toxic conpatible substances
enpl oyed i n pharmaceutical fornulations. In certain enbodi nents,
pharmaceutical conpositions of the present invention are non- pyrogenic,
i.e., do not induce significant tenperature el evations when adm nistered to
a patient. Oten, the physiologically acceptable carrier is an aqueous pH
buf f ered sol @ssisted laseegesaptionfionizatios limexaitfigeithasospettedmbirzeng are

nontoxic to recipj 0s nd e I | oyed, and

i ncl ude buff é’(ra%l‘sg”&g% ges@aé(h%%@ﬁgﬁ e,,agg,ls ?&%(f’e(@%'ﬁ%ié% §1a9%%5 aci ds;

ant i oxi dant s Trelybkolan dN.¥s etalh FQuaniitetivé anayes f 4| RbuieieaBlindl@ssphiaan about
10 residues) roteins, such as serum al bum n, gelatin or

| ypept i.des; [ |
i munogl obul F‘ﬁgf‘gﬁﬁr”ﬂ’&ﬁm’i’ VEE ysHae dadid chrereatnarsRinngleplipsiRY done, ami no
aci ds or am hiagion 8K 'géegpe'w@, MNP, ¢ Ol daesHes
monosacchar i desl, di sagg‘?}fgﬁ%es and éh)jtgﬁ r gﬂﬁ%]%égﬁi@’?ﬁcéfém gl ucose,
mannose, or E88); ard Tayler, §.Wh @t @ etficussions indi@bedicabmgss al cohol s such as

manni t ol or ' oy SRt 7 j teri : i um and/ or

noni oni ¢ sur?g%%}?nrﬁéw%’u?ﬁ QW@L%MngﬁgsEéﬂgﬁy of the

(lzlgr riers f ](c)r SPMLOMETHI_ kmzﬂrt(ijrg{lmMuhéHiuiﬁarpm&@ihgﬂmdrfg?_E@@ableﬂifh@Eﬁélleg@!%lﬂs_-
wever, i is used. jn.t carrier, the nal_og shoul eina

mcelle, Ii p@é@?ﬁé% gieoyReag algetie; %@b@?aﬁaﬁ%@egé@mﬂww the

ACTH anal og. lafijairlotedules, Wi BlsblissBldtaatRd infsmiaidtlathiA GRS sbHudlle,

carrier, an b@g&carrler i s, or has been heated, such placenent should be

made after t rrier Mgthadssf sgressira el aralag spmpesatds e isentifyat i on of
he ACTH i i i . .
t he anaAQyH Jﬂﬁo? gélinESﬁnd%r RLeIRRICY 14 cﬁrﬁ‘fc%ég]ﬁrloﬁ%?r%ﬁ%ﬂ? %dﬁé%

anal ogs may be added T ese substances In a
| yophi | i zed r9eabsanehancinseedified MOTH bESEQIIDUNOE2 ot SERID NO:treehs a | i qui d

body. [0112];Pxi r i ifie H can be

conbi ned wi t'ﬁélg&}%é’?éf’)?g ?&é(“tea%ﬁ“é Sk %’ﬁ%b@%@%&“mﬁ%ﬁ% zi ng

buf f er envi Méetimeds of screeringtAC THEmatog bempawtdwi idehiify cowpoupls wild T ange,
such as betvlyEﬁn %tzaﬁh. 4?13 ancg abogt 9.0, .includi ng a pH of about 5.0, 6.0,
7.0, 8.0 or "&AY° finduesd seqrerian of gorticosip(pid f2n dicludy onposmase of hat | s
a nul tipl e afie IRWindgSpsbet ween, including pH values of 5.2, 6.5 7.4, 7.5
and 8.5. Therapeutic fornulations are prepared for storage by m xing the
ACTH anal og acti ve #n@rewdiese fiishadrgnabioembsinaedndagesendfadpendlty with

opt i onal physi ol ogi ﬁfér}\ﬁ/r ﬁ%.cept able carriers, excipients or stabilizers
(Rem ngton's Pharmaceuti cal Sci ences 16th edition, Gsol, A Ed. (1980)), in
the form of |yophilb.zedniholingthetfirshadrehabnembisnds alfitét somaposhici abi | i zi ng

buffer should allow for the opti rrumﬂ&gti Vi tq\{ﬁl of the ACTH anal o.g. The buffer
may contain a reduci n§PTREYRYAN Wppdified Reptde,epmarising antwamedified | i zi ng
buffer also may be or AUTH pujfiic, BRE3ubEARIHiY e A 1 uch as

et hyl enedi am netetracetic %%tﬁd di sod_iuum al t,y orélﬁﬁ | sgrs?ray contain a
phosphate or citrate §Pnespiiatien plieerticostgroidggcreterkby the fivst adfemal 3] The

ef fective anmount of a N th ~ ntion may be
determ ned by one of rgr%m%g@%%rﬂ%{ﬁqwk@htg%r%ﬁggéﬁ%@?ﬁgg&%sage rates
or anounts of the A&CT¢ordaciingghe)seaohdl adegpenhambmpastwitinasbedder t he ACTH
anal og(s) wll be use er.apeutical.l y or hylactically, the duration of
exposure of the reci p&é'hﬁosft "[‘F%“PH?’BéF%ﬁ@tf%g@@(j@lppa?nf?ﬁgg%q%nﬁmd wei ght
of the individual, antdeasiing 88coEEGdARELMH bhb@nrbbgte?&e@@c@teérsgrca'
judgment. The duratiop for use of the conposition containing the ACTH

anal og al so depends Jﬁe\ﬁﬁ%‘? adignal masnbrane gitepeepmgling theeAgiiHhoses,
wherein the use may hg rly, daily or weekly, for a short tinme period, or
whet her the use will be for therapeutic purposes wherein a nore intensive
regi men of the usedofcompariogribe firsticonceniation ofemichstaroichsédratedugigpe may

| ast for hours, days nd/for. on.a daily hasis, or at tinmed
interval s during thet%§¥\@° C‘H@?ﬁ‘ggh?%Pﬁ?%’%ﬁ?%‘éé%ﬁ?ﬁﬁtﬁt%d;pmﬂ/i de for a

m ni num nunber of enideteriiing whethen ke asBvont WmpdurR] inBasadrRssand desired
drug concentrations of pharngceutical conpositions of the present invention
may vary dependi ng oﬁoft‘g(@s‘&é?'gis@ﬁf%mﬁ}@@nng?ﬁ/f'@it§ﬁ'é"(ﬂ’.0uF'6r exanmpl e, where an
ACTH anal og of the invention is to be admnistered to a patient to treat a
Cushing's Syndrone or premature |abor, exenplary dosage anmounts for an
adul t human include from about 0.001 8o 100 ng/ kg of body weight of active
conpound per day, which may be adm nistered in a single dose or in the form
of individual divided doses, such as from1l to 4 tines per day. It will be
understood that the specific dose |evel and frequency of dosage for any
particul ar conmpound nmay be varied and will depend upon a variety of factors
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be adm nistered intranusnularly, intravenously, subcutaneously,

subdermal Iy, intradermally or conbinations thereof. [0117] The injectable
conposition preferably conprises a suitable carrier and one or nore ACTH
anal og compounds. The carrier may be conprised of distilled water, a saline
solution, albumn, a serum or any conbinations thereof. In cases where
intranuscul ar injection is the chosen node of adm nistration, an isotonic

formul ati on TRy ubmodiRd ACPAYIMbY is Q@?Brhblyﬁtﬁefdébtlt!é%? SRCEID Wyl ncl ude
sodi um chl oride, dextrose, mannitol, sorbifol and | actose. In sonme cases,

i sotonic sol%E%‘% SQith as phosphate buffered saline are used. Stabilizers
i ncl ude gel nd al by ﬁ@ tion agent is
added to th:{bporﬁul ation. thSt Eahar maceut | calglﬁdrtge\aé%‘?'ﬁgﬁé'tearg provi ded
sterile and /pgmbgane ¢arbe pﬁemenad Wﬂwnmsulmeﬂaradbtimconamtraﬂmmoﬂs i njection
may be nost j | ary, c iti f or renter al

admi ni strat |&ER¢O%E%HBEL8§%%E%P@% gﬁﬁ? %?%’sd %’ﬂﬁg E%ZK'B &4 #R5 @ Shay
contain, forAlraailely, theifirsbddrenainmenibiahe @ed ﬁ@@éédﬂob’ac&éﬁ@ﬂh@’ﬁbﬂm@ | uent's
or solvents, such a nn| but anedi ol , water, Ringer's solution, an

i sotoni ¢ sodt ﬁrﬂxmﬂ” b?ﬁyplﬁ‘i’t agg wheFRIn ﬂzﬁlp?awgraim P§I’tﬁ85§9rf0'ﬂet ting
and suspendiigehe@RpEcHin b@n@xﬁl%ﬁgnédrat(}h%fr&aﬁ?é% @cr@érﬁﬂ%d%éé , and fatty

acids, including oleic acid. Gycerin or ycer propanetriol) is a
commer ci al | fOMIS!WeV"CCaM'@HOﬁ Assmem@ém Vllya|cqm3metlt|® pirelinghassayyl ycer ol

be dil
oy coti on, ooy baf ofid hELNE (5 v dbEE Elsn S rERiaY bioRidditer, o
and used |nlrtplaceruf|oaajﬂenstepf(ﬁpaﬂd befolé)@tép((vzi) v), 1.0 to 50;%) or about iZP%
DMSO, is an aprotic, sqlvent that entratlno man oca
appl i edsdr ugsIo DVES™ iﬁ&m"ﬁ n&PP%ﬁ'é’&’"Par‘?? g?'? P@ ngrapgfmpmb&@a %’HL‘ d
sodi um chl ori de i nj ectheofiyst @6mpbsifion E&ﬁpﬂﬁﬁglﬁthe@@TH p@?ﬁ(ﬁ)hﬁ@ﬂ% aqueous
injection fluid, and used in concentrations 00% (v/v). The

vehicle al so may i ncl 8@fONG %@P@%’ﬂ%mmpwngah%MBﬁ apalesl atd on, and
dextrose solution paglidasudhls ly’n‘(}éé%ﬁ%a's’é’cbﬁ&%ﬂﬁént?&ldﬁtdfon |'s prepared.

[0118] Prior to, or at t analog I's In the carrier
system it may be des¢oriibbsieraid se@@t%thwmamy@ a;da'enal raembedrid.i zi ng buffer

envi ronnent BNt ai ni i | H.ran The ilizin buffer shoul d
allow for t g%?)ti mum §g{q"’b\ﬂ?¢’%ag§aygé @#ﬁ%ﬁéﬁ%"fgﬁ%{g’ a
reduci ng reamehass@jﬂ;ihoimhﬁ? the adduyeidestribddas ﬂi@@blﬂrﬁmﬁndﬁ&ér@m aI so may
be or i nc] ude . a th al ating reagent, such

et hyl enedi afoHEHRR AgERY: ierdey @OGF%WW@HW'O”&SSEV: AdrepakBipdingnt ai n a
hosphate o t of L rrier can
gervg to St}é.%l I){?g t @Hgﬁﬁéﬁﬁgﬁt |b1t|Jﬂﬂs%%I“_§fe§3al 0gs. ‘If%ﬁrgfafﬁe carrier

can opt i onaanyorgientunlessotherwisespaciieds additives such as substances that
enhance isotonicity and chem cal stability. Such materials are non toxic to
reci pients at the dosages and concentrations enpl oyed, and include buffers

such as phoA@THtanalogtCahpositiois and Admieksiratieai d, and ot her organic acids
or their s -antiaqxid such as. ascorbic acid; | ow nol ecul ar_ wei ght

(1 ess thanéthmgll tenoﬁ'@s%@é) 2RRIOGR PR RS, lngct@)oratﬁm %rpé“ﬁaﬁﬂﬂ‘ée@ca _

{11 pept i desonfEiRIrRS . fof UafbcligS YelBua! DNOTRLrobat | |dondftfonsMHEREAFPU! | NS:

hydr ophi Il i c pol ynmers such as poI yvi nyl pyrrolidone; glycine; am no i ds
such as gl @paﬁhﬂé’naéelate%@daemvar%pwssnnﬁfAﬁﬁd in @lﬁ’ﬂ@m’fgl ni ne;

or i ta dor 10T e, *aFGaaracs andcBl RN RHBRRIIE O PreRiectindlefly g °°°

agents suc IacaepTEbTEA raéergayncmymmsll)s i lighnds, nmnmalsa,l cmnpesifdmé, Qdrid/eount er
i ons such as 58% 1 N, i oni c. act ants such as sor bat es,
pol oxamer s JOSPIRE W 'FBr‘?ée’g‘fVS@ gmantAuitable
accept abl efgraliss .inecahtactNafh. th@cﬁssd&%ﬁ hu%lﬁelr@%daﬁ@%dxl*nbﬁ 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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[0120] The term "pharnmaceutically acceptable salts" refers to the

relatively non- toxic, inorganic and organic acid addition salts of the
inhibitor(s). These salts can be prepared in situ during the final
isolation and purification of the inhibitor(s), or by separately reacting a
purified inhibitor(s) inits free base formwi th a suitable organic or
inorganic acid, and isolating the salt thus formed. Representatiire salts

include the thelpblype@tm@ro@rpe@ﬁde hydrp?@ﬂsérenmdwmemlWi@éread:bmﬁsrbfai &s part
phosphate, nitra e'rpadft ate, valerate, o]e aI mtate, stearate,

laurate, berodt osage [ADBRAAIR 2 PB%@%%e uch} g5 A dnamgial frefish)
fumarate, S%fé\/i&?ésea SSlﬁfp‘télﬂt ﬁméﬁ%%§1ﬁ(ﬁ‘ﬁmcﬁe§% |Sﬁ'ﬁl\% thg

P LERsE
| act obi onate, and | aufyl sul phonate sa and 't ke. (See, for exanpl e,
Berge et al qomlrtmps am@rdrﬁget@t cmq:arlsaacwptabie steadards dor .the edisortier Yorl n

other cases, . AfiohnfYy gt ‘i’rre% 4 the, ?8%@?“%‘;@%9 O%é tpéegéggbnégéentl on

may contain one Or nore aci bl e of
form ng pharbmeﬁmmsmtrbyap@hcmeadnbey sredical bneatnn@ﬁar maceutical |y acceptabl e
bases. The t ' pharnpceuti cg ,accept abl e Its in.these t ances
refers to tr@%%]el ati \ﬁ/rg?y HGh- % cof r%?ygad‘ﬁ H%I hegedii g%agee 'ai'&ﬂh on
sal ts of an ticafihg), aersed hdrems aefetd {6 apd@intlubey 39 pb@vd?ﬁiﬁ?aé G%e‘a@e%rt u
during the final i sol ation an purlflcatlon of the inhibitor(s)

separ at el y CORENiIPR@sepraiag with bigh Iawelsiof G fiom peeurripgdn ad?ail%ihﬂfwyt h a
sui tabl e baggy %‘écgre%ﬁs %dhbﬁjrsﬂr,h Uoaddsdr BP RitioR’ biH ﬁ%&bﬁ&a?ﬁt gEeﬁ‘

phar maceuti cal’'l y acceptable netal cation, anmonl a
phar maceut i ¢iignpsed eshaMing itb ) infilbting theadryease@omadmpncassoeatechwyh am ne.

Repr esent at ne e th hj. um,,_sodi um
pot assi um @}Q%c?éﬁ}réﬁ@ r%gér%ﬂ‘ﬁ?% ban%'?%“hgl ﬁr%r#%’aeaéb%%hao r ﬁ)e reﬁeyéﬁ’ thé

Repr esent at iisease ga‘nconcaﬁome&sww‘ted vithr higre Iéwelsredfi ACTH!, basecadsingi on
salts include ethyla di et h’yl am.ne, ethyl enedi am ne, et hanol am ne,

di et hanol anf$E®SH?HE @eas(eng ¢dtioNke (see, for exanple, Berge et al .,
supra). [ Olpshioap ect awl“gaﬂérﬂr”rmceub o6 afcPusBY BYHGHANGENP hbidin S0 AGEH

anal ogs can_optionally i ncl ude other therapeutrc agent s i ncl udi ng
ant i m cr obi ¥ agganBM.prefermhly aninrdaieanigahsdch aseinammaldignersavian | ocal

anest hetic %%?% S e el

hydr ochl ori ?d@tgﬁﬁéhaﬁs%{éﬁ%tn% %'logir?dc??ﬁ a%?ib?‘fa?ﬁ&%r %ngn{g g ﬁr‘%ﬁ%. ne
hydr ochl or i eentibmeManengliamspecieothalk bendkt frmlnttheadrsr.ﬁosedi ACTH amlogs

hydr ochl ori de, but apbenpi crate,. an r anmoxi ne .hydrqchl orid An

exerp) ary cOLEIRIIGHS S fregiriar dadlch, Buf AEs not ITSHI, Ro%s, GBmPRZeR8out 5%
by wei ght ofrahfatahe! ﬁhrre%p%ﬁrde?@ arfy eohiRticaRdS tiihaAs (egn &) 8fcrpl SO may
be used at a preferred concentration of about 2% to about %by wei ght .

[ 0122] Phar rﬂfcélgg$ ceats caliga siets, diinasapigsl 86ddpmeires.| Yistvapesies ingliedeor nore
addi tional ﬁ%ﬁﬁ%tﬁ&%@%&@é&?ﬂ cﬁl'ﬂ?resy”t hesis of steroid hornones

at various eve ors of'enzymesS which catal yze vari ous stages
of the synt[0385F of dSther terch HAOTbh@@tedrcmmmn‘lgstIhmobhemrm|tnere$e;retmts
reviewed in_J eroi,d Bi ochem ., vol 501 974 ude t he

ol 1 ow ng: GaeioReo e ledS o F bttt or HisBaSRE thet ok A BRI b/ Girpidr

suppr esses rbgorsive hesi st $é@;ﬁl@!icﬁh h@f nDK@'FH%eGih@é]:EScéﬂtrobﬁe?ord lgr and
21- of hydrox Iase) bzeé(derrvatrves §¥' ine (SU-c series)

met i rapon Qostero igplevelse Sregyisting 9 A l'k'?l&&tnglio @é‘f%f‘%fmﬁmfr'w@l%fse) c)
substi t ut eqgglia p g te ( i npedes
t he synt hes?guo?&%rggngﬂoléﬁgﬁ‘?gﬁéﬁﬁol ggtﬁer ol gﬁghﬂ%ﬁﬁ%sgggﬁﬂof 20-
al pha- hydrm@&a@@@m@@grmm@@wmﬂmm&ror d subst ances e. g tril ostan

(3bet a-sub tedst = 3u

suppr essesigi%égta de yﬂg ﬁ%’%@%ﬁ%@@r %gg%%%ba é‘]dzt %L\ggd vol .

8 257) ; te) her@n;:tod'efelrftotdlimwcﬁm:nsyrtﬁﬂgwér@mgmsefs?fmtm142?11%1435@?)15 ?2') ;ﬂl y
i ssociatin nt i neral ocorti coi ds

f) synthet i"%g@ c?ﬁ%%ecﬂt? ﬁé\ﬁf‘ ﬁépﬁlréé‘dﬁtﬁpdﬁl%glcoimém
show ng spesily anlangLIB}bcPrOgﬁﬁtAGfFHfr‘élatéaecJShéﬁﬂéﬁ Edn '\I?rb%feo'f‘ﬁ@m 45b,

p. 711-715 (1990)) and hi ppocanpus type MR (Life Science, 11- 21

(1996)), bassenidted ogonditiens,| asRconditionsy dlwders)rcz; d@e@mémtemayybasef ul as

a tool In bagdd PRl At e MR-BH kbR "Pldrsiails MCBH hBL oGBS "

receptor sys
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[ 0123] ACTH anal ogs can be optionally adm nistered with bioactive agents
that specifically suppress the interaction of glucocorticoid hornones with
hormone receptors include:a) Mfepriston (11 0,1713)-11-]4-

(Di met hyl am no) pheny1] - 17- hydr oxy-17- ( 1- propynyl ) estr a- 4, 9- di en- 3- one,

whi ch acts on receptors of glucocorticoid hornones to forma conpl ex

i ncapabl e of initiating nmechanisns |eading to glucocorticoid effect (Annals

of New- York Acade of Science, yvol. 761, Dp.29%6531 5) ki i npound
is al so knoﬁﬂn‘gigo'gf’y il ﬁgté%q%?geb%é’ ing ngﬁg;éz%r peﬁ%kg%) %{\)l}m aﬁﬁr’fb -fs;}tqer oi d
subst ances GhaByanai bdBitetMarfedursd levdlof poriBastéaiid (sEe8&jon eangpardddbaver i na
hydrochl oride (a derivative of isoquinoline-1- et oxi bene

3. 4-di
zi | i dene) - 6 tire lgvel o gpriicostesoid searetion i PRYURARNS ﬁi/'hgf r acetvlsalicic acid
(Moskovs ka"@ﬂ\@‘ii tsin I s@%ﬁso’r’r@% SPH c&ﬁﬁbla%ﬁtkss Fentified MRINg Mepr@stdfcoi d
TP V).

effect” by Gol i ntiglucocorticoids (e. %; M fepristone) have
been used i thea mveniieml iseltidingg ¢nantiomarieatanchogiestaspemessedorps, “are

nonpi tuitar shi, ng'.s : . Of L enr S iR n
anti - pr oges%@%ﬁ@lé}%g ‘%ﬂ*ﬁ%?%ﬁﬂ@%%%ﬁé@ﬁ?” ?'hi %ﬂ‘gggéels&%%g” to &{goﬁrrg per
day) can bettedvinpedndEraslthyiingertiosy stagmidr exapple, dxt substantiallyr ieegifes to
increase activity and decrease crpss-reactivity and sSi.ra S
effects, inPHEEIPUBEpH Yy BEY bR L é‘?ld’rglﬁo IPn a?hké%%m{’so%h&qﬁl %ﬁ new
ant i hor monalygest Sthist bhleslcBatRreMiobifBr, The cRrhEEdrtyid §f thewpamoaindg i n t he
antiestrogen and anti androgen fields, [0124] The ﬁ_g]ectl v%’dos e?%gf es or

a ?

amount s of idestifigtiHpyartheograssnbdnyention $e8r BaVe =2rH 1Ry, 05
dur ati on of il g i I H Ol ss of the
{:{%@@gﬁ%ﬁ a%pb{.%%?ggm% IPAGIG72 RddMPnhBhHANETRE

i nfection, tient, the duration of exposure of the
reci pi ent t {01083 i nfebt iaousightic eabatiment ther pssent Sisalesuraeperigieg tiPon, and

a variety of a nunber of other.varia .. The @:ﬂppsi | Y i ed
anywher e frBH?me&&uﬁBaQe\98V‘§?’Sl“}5ﬁés gérﬁégi,sﬂgndﬁ may beéddag%tf{gda r?f;r(’at<[;]185hort
or :ongdt eL au,}ngﬁgtmiqngﬂm?wa@% sejedtdata ih'nanndla?errme;nmmatef witniyealinszge for{n
enpl oyed shou provide for, a mnimmn r.of units.for m ni pum.anmoun
of time. ThiorcamaRIAMSBSseciatect M@hé’f‘i‘@éﬁﬁﬁ@%fc fiPnal 83 rﬁ’é‘%&fed to
provi de for an: | M6y 5B ' H rasmiods. MOTHanalgshe
range of ab%@?l@%{fﬁ%aﬁo, 40?5%‘:“8{'"(633‘?6%@@56%0, or 100 uni ts?,m gto about

10, 000, 000 cari the remployednamspar oof, ai pharmaggdicat camaRAsiATOINGWRING/ &1 to
about 10, 000, 000 uni.t r out , 000 ifha/ m .
The anmpunt B?EVHBCPHB"%W%%C%@%{”% %gh%pt heTgi%r %&h%g% gpggne’cg%g%gilg}s%re
depend on t fsmphditg atdbastnées INGTH amatbg betteninvention todrasdct diskesearri er
allows the ACTH analog to have. It ig . to be.r ered,.that t ACIH anal og
wor ks best ¢@nditiqn agse¢igted Wﬁbi@l%‘{ﬁ?%atl.ev%rﬂféfggiﬁ &?Y\P@ng)g@u%?eq’h 'ACTH
anal og is ignghb 'ﬁ@%&%&&ﬁvé}%ﬂm s6fid BRI IRfid SehicktPe dieritseasarri er .

The concentration o / analog for the treatnent is dependent upon
t he bact er i wéll esypharinaceuiicabrddiives @f eHype peptPR/Ate e the owas|ofwissired vi vo

adm ni stration. of Al .S . y o] ng‘%ﬁ’ e may
vary from a%‘%ﬂp?sf@%%& Eéﬁtegaﬁ%ﬁ ?’o e%ﬁ‘g%?quﬂg? régugf%%t og% 3\%?53?%? Ps(?)r nor e
per day, orflaes)tetd.) Erdegling Yo tiectfiques kachlay thdepeveli knpwpinthenartddut e of
adm ni stration. Qi dg&%e as1 to particul ar dosages and net hods of delivery
is al so proRMHERCEHICH,ONIGHPN. 45 in the literature. It is anticipated

that differgqbgf or nul phamieentibal dinsdditsis stmprisingi AC THeamaldgsesdmbat
conmpounds and different disorders, that adm nistration targeti ng,qne or gan

or tissue, administeresl by anwpuitablestpeas-c FQEIGXAEINE: GPTEPARNNEY CUTPHYPENt from
that to anojRen O@%ngrc&hS%‘ée-acﬁ.ﬂﬂrﬁsgb%aarWCﬁﬂéétﬁﬁi 5¢! dubdUtanddlis,
infusion or Tnjection“may be prepared I n aconventional manner, e.g. wth
t he additi dntravenuuss dniramiusadas uahinigcisiemal njgelion oatiakision iechBiduPSer s

such as al kal i netal. sal.t f ethyl ene di am e ] LHeinN. Ch may
t hen be tra‘%sﬁ"e?sl’ 5%"\'%{r&ecﬁﬁ@ﬁoﬁﬂl{%géeﬁ?%"‘r%}%&#%%&V| a sb'gsfﬁglrergﬁlf)}qu’
Al ter nat i velasally,hsudt BBOB thH=RatidM EpEly; @f topizalhg syeipbislinZke fermhafrawi th or
wi t hout the other ingredients and be solubilized.in a b%laf.f.ered stol ution or
distilled vieam opLinlmeMpand: i desagni fermulations 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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of use. Non aqueous vehicles such as fixed oils, |iposones, and et hyl

ol eate are al so useful herein. [0127] Additionally, a nunmber of nethods can
be used to assist in transporting the ACTH anal og across the cell nenbrane.
The ACTH anal og can be transported in a |liposone, with the ACTH anal og
"inserted" in-the |liposonmes by known techniques. Simlarly, the ACTH anal og
may be in a reverse mcelle. The ACTH anal og can al so be pegyl at ed,

attaching th sA0t AV, e

anal og. Al tef\erll%%%y/@f %&é@dﬁr %Ié%%%c%%%ﬁn'%gb %%nérb(%dﬁgtgécfj %e%éansgogréi t he
ACTH anal og achieed bhéhe ubé ofeniiablecphdrmaatiitical chmpgisitioos Womprisingpothe he
ACTH anal og e tar.get .specific .internalization receptors, on the
menbr ane of %ﬁil—ﬁ@f‘%ﬁﬁg[éﬁ% I\'ﬁ‘( "Pﬁr &fhé’ér‘ﬁ‘&}aé nt't 66? e%?sleepgfé‘ge bility
can be partimeidael bydewei listbloe devicesesidh as Babboigpeois timprinee oF .oshisticACTH

anal og can be conbined th a carrjier system such as a pol ynmer that

provi des forp%‘UE%aiLrH@dL\ﬁ!'mgT'@&@@QS*f ol the 'n@woam@beisemégﬁw%%t@@d B #ssired
period of tigEnApdsoHeed. Also included in such formulations may be high
nol ecul ar wei ght excipients such as cellul oses (avicel) or cgol yet hyl ene

gl ycol s (PEEPI18Lich f dthamacewical ragmppsitonsh ctamiyising ethei A apakiad

mucosal adhes : ols I pyl
mehyt - col | agritge W piREEt it G ng retafEH ooofi S nBEY
anlhydri dle_ copeﬂhplde,rwhenegy ih@mgaﬂeba)wal@gzd@ﬂﬂwwqﬂdsmtmmbm?q gea?asaén]euch as
ol yacrylic cgpolymer (e.q. rbo . Lubricants, glidants, avors,
(F:)ol gri né agmﬁgaéﬁ'@r@'@éﬁt%ﬂ%?gc% Bg %"%'e"%ﬂ‘ggd %'F‘P8§f§%"%¥vhf°ibmaé'ati on
and use. [ 0beOlLiLeT kbramal MepkyabRs e tharapbetic aehimest nclubetdi BHMGened
rel ease carrjer conposition described by Loughpman in U S. Patent No.

6, 893, 645, #% Ed aNGIQY euMPois and a aears ofapplicatiopgsych @i ainjectable
i ncor por at egg r%'XQte'PrY il reden Ptra%é@ha?ﬁ‘%@@j es of sustained or controlled
at i ’ '

rel ease fornu ns and nethods that can be Conbined wi th ACTH anal ogs
i ncl ude Publ@thdd U. S'Cadesitag\pisedchareipnintivide pisaoEBreoticly2asceptitieed

2002 by Hay Caticts: SRBHEE B mlbtizoty WHRH S IRERP 1 ESeHE B ke o

al . and US2686Bg0é4assitiAtherdtol sidiHiodesdipss dnd 200demlyatidrer ompkiyedl . Thend
U82003/0181381A1, “f%\l ed March 31, 20&% by Sharma et al., the disclosures of
whi ch are i RB&SSor BbaNacepticallvy Aqoeptabls, Gartior' A Hseht herery Means ofe 49

enbodi nent s t i L ; a
controlted PRRTRARAeL Seeprans inatbRal EafboSiioh e Vohiels, Sath BT B 1\

control | ed pepelichllgrodijuant, excipieat, solwendor sneapauteting olajerial, invplvedial | y

i ncl udi ' : i nkij ieties. Lol | I

pol yner " oanchano B yieboryfl e idiec) Qheal b b oo orBOkORiat il et or
sol ubi | i t{_. lla(l[nd%sw I%:ﬂhomer?tgaimloenp@ﬁiﬁhgaﬁ thmlxbdw u;Babl‘idmai‘r:iEiehrﬁdl“s@sl@e kln?)yvn
to one ski]le e art, such as rophilic an oal coholic gellin
agent s freq@@ﬁﬁpiﬁ%{%é’atﬁ%s?qﬁﬁe %ﬂgic %ﬁgﬁﬂﬁkﬁ@eﬁ\éﬁbgrqcﬁ%ﬂﬁﬂf iﬂ'é%g. Theg
hydr ophi I'i CiopiuftiehOalot GARiribbis 98 thd DARANT af@ SUREN AP 1n3@byr%géﬁ?&|. €,
"CARBOPOLO' (B. F. Goodrich, d evel and, i o), "HYPANO' (Ki ngstdn

Technol ogi e39MBaRyKasRleqohmaterialpwiisioca sgmg s RarmaceHiically aecepiablg |

" KLUCELO' 0 {l.m Y] PPN Bl ' S n i es,
Wayne, N. J.(%;H%?eﬂbcéw%' %Wg%%rsf?gfc éon%rl?%tggge%gab%ﬁt EBJ@OQ}OB,[ 3bggout 4%
by wei ght cftatdhesc@usbsas iaormn btareh pand ipotdtar starchgn(x aelhllesepf andhdts

conposi tiongl . wei ght _percent r.ange f.or " CARBOP ' _may, he ween apout

o sht anbo%f'vg}afg%w@ ARt Eathouit 5 a"r%%i&r iyl ol 5 Ak )

) Lo beedatgen gﬁtblhd- ddgncaptil (5 I\ (8P gBlREhT (A Nalc; gnt

per cent rangeflf_o(ra bot h (I-?\%{ ANO' and "%TABI LEZ)EO'a msgypgg bet_g/?geﬁca\tg?ut 0.5%
to about ARXCiRIANS] SuRBEFeR9a bytishandrsupprElIYswWakess(O) qlRegualda i ¢ aci d

pol yners t E@anﬁf %il.gicgﬁc?héééﬁ SR NELMbwAH ! Sﬁ?ﬁ%il:adl%”af, - col i ymers

di ssolve in water and forma clear or sli haZzy gel Upon neltralization
with a causoybeamtail i(30) glychisassuchods ypropylenaxghdmol; (t)apalyals; bych @si de,

that 1o ai Pl Shutb, Flar il Sl Rdvatmylhe cies 1) Befefe. s BB at § on.
Q her gel | oleatp@ndrathg lameats;de 3 ugan X y4t futieeingddepts sueR ldsthagee g MWE/ VA

decadi ene ¢rasspol yner, PVM NA copol yner, or, a conbi nati on thereof.
[ 0132] Pr es@y&iﬂ J%én%ﬁw'%m medroxida; (19) @lginiciaeis i BbRvragen-ige water;
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conprise, for exanple, about 0.05%to 0.5% by weight of the total
conposition. The use of preservatives assures that if the product is

m crobially contam nated, the fornmulation will prevent or dimnish

m croorgani sm grow h. Sone preservatives useful in this invention include
met hyl par aben, propyl paraben, butyl paraben, chl oroxyl enol, sodi um benzoat e,
DVDM Hydant oi n, 3-1 odo- 2-Propyl butyl carbanate, potassium sorbate,

chl or hexi di n ﬁl:gdwﬁ;er@tm @s) ﬂ.ﬁ@éﬂy m&msw (ﬁb)eé#@t alcbﬂét?»%id)hs}ﬁ@sphate
sust ai ned-rel ease admi ni stration of ACTH “anal is desired in

fornul ati on kyier solutionseardth & Beeteer g@nﬁ@ﬂ@epmatlblef%tbsm@eﬁreéaplwad iDf any

m o7 oencapsdt S EReH o O RMARREe, ' | EreT, Bdfingig, PRefooutica

m cr oencaps wamnpaositierenpicthiet proasnisinveaiidre afcononspyragehict v, AGThodtandlogs

i ncl ude those_descr.i.bed tent No. 6..475,5 fil.ed v.enb 6,
2000} o poraDTEEtiBTPetdlye SevahoRinpeR adingRred fo' pased; LSBT dhe  bus
et al., bot prfsiolbgicdllyamecepedled satied iBeari Aqiwol §H ebgieredl isBRition.
entirety. Mcr oencagsul ation of reconbi nant proteins for sustained reI ease

has been suctESRRIP Fapiers.crraiRienis o Harbizes &t PPHSYIRmdP soeipipaty at the
interferon(r t gRke0. S

Med., 2:795 "dise %9328 %ggé*ﬁgéﬁoéf o pibhd, Ok Incige %gfzngs( i%”g"é} l\g%—tora et
al ., Bi o/ TedHespbgie, @r%a%@ﬂtmg@ammetdah@ntlomgmgnnawdlrrg @ggethion of

Si | I | P

8 v e TS0 NOGEL A G R A 45T R SENBAHERET
ggmggned\s/\gr()ﬂug;;&gngcﬁr esssermwatmrhm, Mh op AmmGEtchuline) m?g&ﬂfﬁﬁbor WO
control 1 el GbEngE Slich & SoliBunhTipligae, amiGs Sets o wltd Add Heihafvedtn as.

for exanpl e sueRrdsahoriaraRl os@mmnep@hm@&chameéamsdceﬁa\nwbﬁldRﬂﬁéﬁss or
provi de a | ower concentratijon of active (ACTH anal 0g) units per nm, but

over a |ong@ar%wé%te%fn yding olusepeaagnoss sridexiiine! chelating agentsesudy r i er
(such as, f S r 4or .a

concentrati %% o] actl vgé A%[P%hgitsal %jd%hduéh!’lot@%ﬁ@rt&md? %ﬁtﬁ?@berﬁéﬂ?ﬁrg}r{gﬂ

peri od of tcnunteﬂbesaudmas sefdiurot End/onmonioniesumdctants such akITWEBN™f ti ne

or ophyl act | ETS ORISR E FES i of oo Gl ot i diRia ey B ° °°

dosages Wi | matmwtﬂorymdwltconp@mdﬁm IReBASINEHENe RS, ahdicoRbl [angedfihomel - 4
times per day or nore,__wWth durations from one da to multiple weeks.

| nf ecti ons 8 riescthe AGTH Realag shawld beda %%W'%MPW?OI‘% Frafevasse”

as | those RBOR B pIHEAL IRl NS, W G IRINE SIEABHE VRPRCIES . and

mul ti | amel A&THrapelogds being placedhin theedamior,cand the catiier is| @abas dfeeACTH

anal og. [01 i Q t e ot el ns, gan use
a bi ogbsgr bﬁ%‘%‘%g %ﬁeﬂa%gﬂﬁﬁ ﬁ%@pygpgﬁaﬁe y&lﬁ %g?rbeélob ?PE?%G pol ymer
due to its @a:mewhsaa,t iobavoitl yheatd dendriraiorg ©f the bACTEpaAdiRY| € THeoRafridres. The
degradati on rod ts of .. PLGA, lactic &q‘ﬂ'ﬂl ¥|C |ic acids, can be cleared
qui ckly wi tﬂ’ﬁp [Susigfilen o &rie I%rrBB‘Pe?‘ & ég’@lsaﬁ‘%l he ggldge tonthesgol yner
can be adj Ué!t%@aﬁdé%mﬂ@mdﬂﬁd O S fn ACRBPHIiASY Ratb! WHERSGSOH & wiEbght and
conposition.Lewis, "Controlled rel ease Of bioactive agents from

| act i de/ gl yelubilize¢whendtmeetsa liqaidbedyi n and R Langer (Eds.),

Tog0y Y 02 gAZE! Y R udiord it et el YRS Y Gl VROTR Bl o BY TO" K

1990), pp. n sSofe exarrpl es, erapeutrc conp tron
conpri ses acombineddiis iavearsies tsysterd, i AOFH famalag atayobe dnda astalfiliding anal og.

Upper and IS augPnelt Yor Rigbiaing oS atearooalay el PHORR
vagi na, perdueHoss @bhﬂé@kﬂﬁout'ﬂbeéﬁd BpsLROY, aRlieding @ pResH adutfs.onsle, R

Squi bb & Co is _an adhesive which is a conbi natlon of pectin, ?el atin, and

sodi um car boRy Bt By 12N aH intgse@! | of @coﬁaﬂi\ESE ﬁ’?B‘VQﬁfhrWoﬁn)bmt?W@t haiols adheri ng
to the oralp ﬁ'ﬁ%‘t}' e -ophi |- nd

hydr ophobi c coﬁpoﬁfe%pgwg\glgt% yf aﬁyiﬁag‘gdgr@\’é dgscﬁfn?réhg%éd ?‘Eev |t"g)lphl lic
and hydr oplehi cThirapeutie formuladiops ere mrepared| fos siarage dyunixiramn thetM)Tu-lbI e

copol yrmer. _U). Pat.. No. 4, 80 | s orate by ref

descri bes fﬂgf@a@%\ﬁ \V@’Sé'gﬂtgﬁyg“%éﬁ?\}%syé u%tg E 5%"'31' ncl udes
a freeze dried polymer mxture fornmedgpf the copol yrrer poI y(met hyl vinyl

et her/ nmal ei ¢ anhydride) and gel atin, él spersed in an ointnent base, such as
m neral oil containing dispersed polyethylene. US. Pat. No. 5,413,792
(incorporated herein by reference) discloses paste |ike preparations

corrprl 5| ng (A) a paste i ke base corrprl 5| ng a poI yor ganosi I oxane and a

. e oy .



conprises from about 25%to about 75% by volunme of an internal hydrophilic
52 phase and the other phase conprises from about 23%to about 75% by

vol une of an external hydrophobi c phase, wherein the external hydrophobic
phase is conprised of three conponents: (a) an emulsifier, (b) a glyceride
ester, and (c) a wax material. U'S. Pat. No. 5,942, 243 describes sone
representative release materials useful for adm nistering antibacteri al
agents, whic ki 1S\ r ROFiaise : e i ns of
he compos { g ORI et g b RisCoF Jiikte ARt

met hods. [ 0PBarosesticak Seiences riith sidiipnarOgatTA. drchl (3880hy inbtheadminmicit er ed

by nasal spr o r S i nt . n he sal

hi cot ons. - ROBIBES Tormfli@Sys 355 Ructul S0k, o R MBI Syl “Shewiacn
anal og(s) i sailmllvrfodihﬁe:qbtid*iumca;ctiyit}b(yf mmcomml g.S Thapsiffen argl ccﬁ_ﬁ@{@ﬁa nasal
oi ntments, nasal .washes, nasal ipjections,_nasal packing, bronchial sprays,
oral sprays, SHFNGiraeeNts ?”P%@S@?W%@ﬁﬁpgng%?%&?@%W@%r @ASUMEY B%Iorp g
envi 1 oNMENt. rtie Bhela) BHictkiited rokboRs, i G BirflencticffioRRAKEHEURIY er Si on
of the nodified ACTH anal og nay be adm nistered by the inhaler an

bronchi al spHiggdiug 3fb @t alspirgay gonlaime Phogehripcncitzate phesphate buler, The

nasal spray gagh @ﬂ% acting or tined rel ease spray, and can be
manuf act ured by )Prgtg%gbme [ known in the art. An inhalant also may be used,

so that the [RETB] anal dhemaifectbmcambunt bbe clumpoiumd empleyedr ionthlei predenact ,

i ncl udi i ) I It f,0. I | ..

| nhal at i on ARPTHEL e 3R aRR toPaR PoR Ay S RS AT T e BBV
for exanpl e,ddszgey rated erhamoantsObhahe SACTRbbAaGEewWMadeySTd iRDSsai RdA on
pronoters to e%angqe?czbﬁyal |§bl l.ity, and/ or other solubilizing or

di spersi ng YaHHEr fRBo8(s § Hsehdherppeuiicsts oF Gsapldastically, f or
der mal adm nrhgtduhiieh oPbxposiiE 1o RBARBisRNoPBe! iptdBibad Qcté?ﬂaﬂ%gs%r rier

for delivering at |east one ACTH anal og to or through the skin. The node of
appl i cat i on ansk weight afTtheaingdividyal.nand dakern consideations within dheracopgpes and
conbi nati on : | ' ' d t L.t e ueous
liquid, an Z\’%@ﬁ%ﬁ”@g‘z@ﬁf%ﬁ d hé&i/?gt@’rr l}s%o Bﬁ?'ﬁe %ghp5§®@tﬁ%&h£”§\@ %’ nt ment ,
a nonaqueouACTiduirdidgealeo dependsran whethebiise usa i femgoptylattiepadposil, and

etrolatum l.anolipn, |iposones, protein carriers such as serum al bum n or
gel atin, poli e @‘SI Ll'ﬁﬂpg?é’ng r"!ﬁ:&”)/’ gﬂﬁy Obs ’if8ﬁ§ 08} e, PAIORH Y of
del i very of wHethéatici @se ¢ANLRI fbrﬁﬁeﬁéb%uﬁ@?f@ﬁ@%éé Whéfmﬁ g%‘*ﬂ%ivgi"%“t I's

not limted to a snear, spr%, a tine-rel ease pACTH, a rbed
wi pe, and céR@imed oidhe useepicior. compeosiiorHmayve jeadsd, such ihal ushgeomay

e sola damsckroh gt el o wRas, dndlclol o BhiF PRSI e MR RRPARS, 07

t he bandageduiihgshewlairodAny dospgedatrhaempleyet sthoefd pavideefdra niihindmeat ment
of infected skin. rriers.of topica si.tions ma i

seni - sol i d QHH‘b&éloﬁaﬁ?’ﬂé%ﬁﬂi'@lr@E“%a OPHLPﬁggPeg YRS A deeirRey drigar er

preservati vesncetitdiivhs fphaghanstical cBMpositohs T tha prédbrt drtionSHay
screens, and a solvent or mxed solvent system U S Pat. No. 5, 863,560
(Osborne) dY&¥udeRandingerpiie partiguier eysenenvigionedr  FerBxampleskhersagncan ai d

in the exposghey %afogeoﬁﬂeni nfAofT§8 16 HE BHmirBRIE fo %C’g%ﬁ%itttboﬂ%épé

topi cal adm nistratidn includes a toprcal carrrer suc ast | base
(m neral oi CughingedSytidrameoby ptemaitne Jabor| e1&aplary coeagx ammunis tfitiean

i nvention ¢ i | Qg ¢ osition haying abo . 5% to 10%

car boner anﬂﬁhﬁﬁ’aﬁ%ﬁﬁgﬁ A)aﬁf’”gb&?ﬁ?ﬁaﬁ@m O{h%‘ﬁ’ g’ffgﬁﬁi%@%t ha

di ssol ved s¢arhpoamiiper day; vehightiidyche atimirfisierad inTd eingdiesesevedinharforfeut i cal
has the capacjty.to (&_Qés t he stratum corneum whereas the mcro

particul at & pwg?/vﬁ‘ii-@é Vigagl dnses. sueh agdlPM dntoot ReRPREANask, WiHobassi um

hydroxi de sidérb@Rd Pht 3961 SHBCHEIHBXS J8ve bt :f%%t%ﬂ?ﬁgt@aggef&%ﬁﬁghon of

the gel. Mre particularly, 'the pharnmaceuti ca u psone,
ant i mi cr obiRariieancompeund may be ivafied mamst willydapemolesones vaiely af fanidrar v

rati o of m; reicul ate t i Ssl v ne is fiv r.les .0140] I n
anot her exé'ﬁr%ﬁceﬂ,%t Lﬂee :éﬁg‘é'ﬁ{ iognm(?o%g?f\’(@gscéj{ﬁgéﬁn(f@%rﬁ@y%gnﬁ}e, "&%%BP['%O- 90%
wat er, abowstalibiparicHonyith of aotioh,of ahaitdonthalind et yh s ReR, batp weighi3% t o

3. 0% dapsone i ncl ydi both m cr articul ate dapsone and di ssol ved
dapsone, aﬁ‘f”&ﬁ%u e84, c 58t ia@dnéﬁ%fioil theppaiient, 'the mode and time of
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particularly, the carboner may include "CARBOPOLO 980" and the caustic

mat er i al mayi ncl udesodi unmhydr oxi desol uti on. Methods of Treatnent [0141] The
ACTH anal og Conpounds can be used to treat a variety of ACTHrel ated
conditions. Methods of treatnment conprising admnistration of one or nore
ACTH anal og conmpounds to reduce the rate of ACTH i nduced adrenal hornone
secretion, to mtigate the effects of high levels of ACTH in patients or to
bl ock eXCGSSau‘Pﬁﬂildtrém)H\ erael of aé%'rétﬁana dragi eofbiiction] =Mer eeabrifyugtingn. The
ACTH anal og corrpounds can be useful In treati ng di seases relating to |evels
of ACTH, suddrellzzdenditiodns responsive to nodul at i on of ACTH receptors
(such as MC- The H u e t reeat
condi tions éﬁ% d toﬁﬁéedgg%u at @%@fﬂﬁaﬁa %t %ér@éexgﬁplomét o6f

decr ease t hadshihistraorofis hivgh WKHVBImeosklu\GSfHannophmargnplsys.mahe rreniimigki ni ng a

t t at f ad f t 2 t

usef ul - for SREMPERETviERdRlfls HERE SnTrE el & SRR BT ng: s
Syndr one, lﬂ@lahumdn itHarape. nm&msa@aan of effecife dios@ermbetpmmbd
corticoster i nitiatlaon of premature bor é' &rEnBi

hypot hal nus ?HQVUFQ the pHagiRIe]) lalghdawn by Mor @Pﬁ’t APPBhW I-ﬁh%r‘t’éeaspect
various ACTids 53R %‘& %c&l'irﬁ;oﬁ) eciziéﬁnétﬁﬁ‘ rlrsfl'ﬁkiﬁéklﬁ@n@s R RI@W fugssess

in vivo cortisone uction 143] ACTH ana ounds can

admi ni st er e@avelqprm Yaobi etm@l.o ddsi, RergamonsPiess: NewpY ot 1%&% rgp &, in
combi nati on t |F§9! .

corrpounds cgﬁn z;lfh Se*(}!c%n@eﬁ@é%r% ere%ﬁ\/%bhgéng?%‘%&m on v’m hheﬁgﬁ %@@"gﬁgﬁ?&s

sanpl i ng toaas&fﬁdnhvahnmuhum doyagkeoi A(@UHAQT&ibgyw bs @tihed ramge girabayer at ive

ol " oot odfitngeAido ity Bt el AR e B ettoparandlt 1

horm)ne fOFofﬂférﬁHsbf Sh@ Bkal asdagéﬁl@ﬁHSO talfiadinveq aadwséwm theMa
Med., 325:897-905 (1991); i I n o @u ndocr i nol ab CI in

Norih Ao ghabod. 105 209140, 50 ta%aghbeoeooprappmtgfmmmo@o B0ros ar o
successf ul | UnfiSaECRe iétﬁ/@ | it OnPéich Lﬁﬁpéﬂﬁﬁhl rdjrﬁﬂéyrﬂl &b urfidffRl rates

for macroadenonas argr hreve out at atrents In
speci al i zed56@rw1§s/snl,( Mﬂ@@auma/mT 2,500 elnltsllml 5/00 umitsémib WGOO urtie/miz7- 93

{ eat et o 20 300 SREN, RORSR IREYE ANGR 007 BubFa; Pch SeBialy drhe™
hyper secr et éxqqtbsupd ton tig® nddtivet IABTHM adleg t unitairmaygi inflaénce ribgi dekiped t 0
suppress tunmor growth and hornpnal |evels. Radiatign effects may not be

mani f est f ofORGENEREGN pE Ackve AMaTHranalpg URiie 18y 'Bksa-&"ﬁa Uﬁtpﬁsﬁpt*@ﬁ tary
damage and gy YBF Lk Olivb" aliRiihisk&fiort Hre fibly Mo, 2 This' Té‘ereba

F,Fgf% Wg term
efficacy of conservative surgery and radlotherapy in the control '
pi tuitary aakacsmdished @y filtEtidoc Hroegh stsie Sitration M@BBIANesHytor cior of sol i sm

(sur gi cal  TONBOEE 5pbBfatER 55 G RRLRYY, ThaRRSRte b MG R o1 oach
does not sugErerslly aretpladatt wid armhteﬁﬁé?\ﬂehmmd’terne atceesaRafddedednpiel h ot her
co- nor bi di tg/q(see Trai n sy dror’r%}ﬁnTherapy

er
directed atff HBUARNOHS SB"-‘HHBSE""‘Q E%Id/éﬁ' HBY'“%?agtOEPPFI RgFGeRbIgn by a

23: 571- 584 Hyb3ddinic imjBdde] Asddleanal og conpounds can be admi nistered in
conbi nati on

0115] Examples of pharmaceutical compositions comprising ACTH

analogs include injectable compositions, compositions providing for the
sustained release of the ACTH analog over a desired time period,
compositions for dermal administration, an injectable gel, coatings for an
implantable medical devices, mucoadhesive compositions, or compositions
for nasal or other inhalable compositions.

[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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wi th nmedical therapy, such as co-adm nistration of cyproheptadine, an

anti serotonin agent, used to suppress ACTH secretion but ultimate efficacy
was poor, and its use has been discontinued (Krieger, D. T. et al.,

" Cypr ohept adi ne-i nduced rem ssion of Cushings disease,” N Engl J Med.
293:893-6 (1975)). Although the antifungal, ketoconazole, suppresses
adrenal cortisol biosynthesis, the drug does not inhibit pituitary tunor
growt h or AGHe!asiatinigioreh intrertusalilagy intraaiehousigpaibictiarmaaislyreubdbinmgiks its
| ongt er m use, &rs e Schni no IY) "The use _of ketoconazole as an inhibifor of
steroi d prodiEpemalyerEombihatpns thempf. g12.8 (1987)). [0146] Duri ng
pregnancy, (@1gpn be THeodHpRbl ddifpddifitiaiaddsly &6 ris@?”@rﬁﬂ%ﬂé N
substantial amounts during the third trimester of pregrn ncy (see Frim D.M
et al., "ChafeHberand#0ePranereedCHti analpg reayopeundsn’ Téte carrier may be
corticotrophids as} SSeRaer, i n pl ta,".J din
mvest ., oo SHUPEeS°0h St HARN o SARAFlsolian; MUY &6, B an)
concent r at i csEnbinaticaisethes¢ofpein phsssawhpieabtmyseular dojeatioly i e thddsnneeks

tati kKi. . A I [, ." i ti t Ln- | i
o mone . iR 3 Hdrmintareiont, st gl o lation Fuih big. fisots s GOngayy
Endocri nol Madilves fof: R3toridity (ChASIAcIudandofiahnrhiorReS. dékirade,  mahhith | evel s

of corticot ropi,ﬁ)rel easi ng hornone i mmunoreactivity in maternal and fetal
pl asma duri YR GRAnlagtose; ¢ isamenerRRas: Astone: splutionsssuaty ag uhpsphates) ) .
Recent st udimpgiehal 8aifritd t ry I '

el evated in vvor?en wth gﬁng’??n g%g?ﬁ%@(;gé&g?f%ﬁé% Eﬁ%ﬁé@%ﬂsﬂ'%‘sgﬁgsm
corti cot r oplXamplaseasi vgsacaisbictioCRAgenn isbadstadalto pihegfamoylatioBr Thébst et

l ., : - " , t g t ed t I
gggﬁgocortﬁgwg%u%&ggl ééej?a%ﬂ%'}c%f%%g ?%aé&&ege i Sntg}BlPeg%(ﬁ\éi%ggoq,eg‘anpﬁ%gt ed by
pr et Fr m | 2bﬁeneraﬂ![y1 iZasC]l)zslbﬁlt a&*&;dﬂr_avenb?ﬁ:iﬂa{&ﬂe??ﬁé;; (bﬁw&{t)sx appeopyiatezan, Ng/'lc

t o, ental clock..controllin ngt, n pregnancy, "
Mha 1: 460 CAESRIR oSS RNORBues MRraHBGL aaaiisEiory IGebEBh At ¢ or m
(McLean et gblutiofd!BF 8uspertdiddy WhichHnap alopesn MY eR&Mp?@,dsdii&bafé)ﬁ&i\-&ﬁﬁd on with

tocolytic, or |abor-preventin drugs to postpone | abor. Exanples _01’
tocol yti c dPastasally agerpiable quests phzolemis TRUdM ASIMARBItolWA | F-hutanediol,

bet a- synpat W@f@g”ﬁﬁg%r's Igg(yi\ﬂbﬁb?{ an'igﬁtﬁéﬂ%&fjﬁﬂ%gﬁlo‘ﬁﬁéggfdg% A oP gﬁ%‘? gﬂ.igbg$ must

generally be a m nrstere efore nset o
uncertai n etlispetsing or vesifieg yand saspemling egedisafinaudihgbsynthetic hoagh or

levers to ophbplider AR AGRmPDalg PR San SRR 57 G dB%n of o

high risk peropafetfibl)hiy aP'cepnaBiallynavaRibly SFHNCesr Hivnab¥Etly -RINt and
thirty-four Y}\//Eeks g(gstati on (28- 34yvveek ), the drugs can ﬁave u%c]gseirabl e

si de ef f ect SIVGRUM or iuserplifaay e, dilkegpiin stesily walae foroinjedtiear or setiumand
general bodyhiowtEE Wi ] inJ . 1.as up to
about 0.1 g%hlper ﬂjg%{r?ﬁ%? ?P%‘%@@%ﬁﬁ ?%’E% [)H&?%ﬁ)t%ﬁe@ E{F‘Hg g?f@%fg Feness of
t hese | ow dbéGgand usediiniatinegniratiorenek0.1ofo HaBYUr (W, i10E do 5084 @ntaboand

poorly quamnddof i e cordin . there is a need for new treatnents and

met hods foré q}f"ea'?\‘”ﬁ/gﬁ ’p%egrbt%réh?asﬁg'rem I@ﬁ?tec?'?rﬁgp?ﬁ?ﬁ I%ﬁ"eﬁéﬁp‘t" gZaW"HB’nts and
met hods f orogallgrapplied dragsr DMSO erdebe dialeddn s6filoPNass Tor HptEsh &0 e

si de-effects. _l%r(l)lé_ﬁél_n one enbodi nent, ACTH anal og conpositions can be
admi ni st er SFUYN UG HnlRGiRPL X Qther pliermaceHiicallire pReRPIabler AgUEsHsNt can
be used i n jseERIMALIHOBNY £ B e LALSE ation
of phar maceﬁjti cal a e%{l g‘dséubc %%Mw%hﬁ.ég%%gngf@ﬁ?qei?g% §,‘;,/‘I;)AC$E€1§%Q?F§Q'
conposi t i oMSCEAY hecludeiRingers selution,ta bufferedcialidione aotl dexirose gbkitidn,sease

t hat devel j |, cribed in: J.R Lindsay
and Lk e hlo T BRI el PR B3y nr enal Axis i
Pregnancy: [@ht8]l engedPrior 10, srasiethBeliraetthonAGTH dmaleg e jut "in B8 amigre

Revi ews 26; 7175- 808{%{ Tre tmegﬁt {Por trkié_ﬂglondi tion, .usually to prolong
pregnancy SYSPEL g 5, ke [gsirghis; ipg the i alegseba dii & stabilizindoBufisr an ACTH
pol ypept i den@PsHneaniVeddi , i Q@g@p i ol erated
Wi t hout adverse effectésiﬁ?r?qﬁrgtaefgﬁg%ibgsgi C fugg??sg%ﬁg?hﬁe%ev\gbétg opnent .
The pat ent 81w fop they @ptimun caaiitynef rhe pdGEH englogw Tbenbuffer mapdenahesi s of
ACTH. ACT J L : i gyl - d, when the cause of
the hyper o Sere BteEBBRE SEh U ORGRETCL Tt ol bl 0y bgor ne

el evated | evels of ACTH (presumably fggoma pituitary tunor in these wonen),
for exanple as part of a strategy to decrease the synthesis of
corticosteroid. [0149] 1 n another aspect, nmethods for treating veterinary
subj ects are provided, such as nmethods for decreasing stress hornones to
benefit the heal th of agricultural and aquacul tural species grown at high

o o " ~ " o o o o o o




EXAMPLES [ 0150] The foll owi ng exanpl es are included to denonstrate preferred
enbodi nents of the invention. It should be appreciated by those of skill in
the art that the materials and techni ques disclosed in the exanples which
foll ow represent materials techniques discovered by the inventors to
function well in the practice of the invention, and thus can be considered
to constitute preferred nodes for its practice. However, those of skill in

the art shoulmtjudenal rr@ltal @fﬁelaﬂmg pas et sdd:hi(dsoémy%ne@mmétfa%e%'aéclmny
changes can peci fi c enbodi nents which are di scl osed and

still obtain QO%%S@F i 'H‘Pfsﬁrm‘ﬂéEBF@'Wt%Ph%ﬁ;%rQ'VWQ W'?Qﬁﬂhﬁfﬁeb%ffﬁrrl t and

scope of theTha y (in
vivo) [0151] Aﬁ\lggg%ﬁﬁggggé\nﬁ?m ?%rﬁ&&fggHA%H ?@E'g%%géé]grhgﬁl on o

corti cost er ofgTERRNa}RYS.dent i fied by perfornming an in vivo Serum
Corticostero ducti st | evel in
a subj ect af(d;I 15 dm ni s r§?| on 03?1 Eﬁ%é%ﬂﬁdﬁ%qfﬁ@éﬁﬁeo ﬁ&)ﬁ‘(ﬁ? Serum
Cor ':1 [ gost er osuthl asllaubstaﬁcésslaat \aabamm ism;tmlc:i\tg/anmme?@fahetébﬂw 0V$|Lit£h .

met hod. Firs tmwn to thr mal e m ce fromour colony, five
per group, \A@ﬂ?”\iﬁ% 8L% 4P ﬁ?’f'ﬁ&é}r r%%%%ﬁ ¢t e %@Qﬁﬁe?ﬂ‘gs‘ﬁﬁf@e(‘ﬁamiﬁlo 1m
PBS per musanpl&@dman@ﬁnclmlbaﬁeﬂ&@udm§t&i@éﬁﬁ?@et RRfdte £BHQISRE UscdieH
production. See Hajo Gl et al. Studi es of the potency of polypeptides

with ACTH acddi%@ tﬁeh@'iﬂ%% pathell sgliscamioxidanis sueeansaehic atid;. pl asna
8 : t al
corticosterqag, mo%c‘i‘ﬂé}‘ %l tpglg§s RRSn Sascn” ffr eéis’l'i‘(':%a Ip%@tldgsl—%gﬁ Cgrrp

“Miut ational analysis of Ionarily conserv
Endocri nol , PPA@rdinines qzmaeptld@wdpncémpacsudh @t sarym" Bibushinp rgeldtin, or

“P/?L)nz);e)?gprgleanocorg “‘?’Ih rgélﬂﬁ’c @%@P&}g gﬁﬁ P&%E%X@"Pg tnatg(il)ﬁﬁﬂﬁ’l shed

onl i ne aheadmifio padids dteihr aarglu%chQﬁH adplrtief awid, Chistidife] e OAgRIi; ed
to on ndr ed tvventy m nut es

h by ref 153] Second
ater the MOERARRIRKIRS. dlsaeraAlies. ROGoler s PaEEREs ok aOambiesey

bet ween t he op itg Wetiwhiivds t r f KRG e of
several ACTH anal % lept f@?%ﬁg&ﬁlﬁé(g@%ﬁ%%s?ﬁé%% BS;&%!%%QQ%'ﬂgehl cle

al one (cont Bu¢h ag At sysrRs/alroholseRoh asT n@m@llmwmgltalmeumaaioug spelptl de

conmpound € n t t C Hl-24:

UoaR° a0k "5 oM Bt SytaBanR’ Buh o pbiydRiA s, Ml ndi .

(Pég\é\/l gz#g pgyeﬂhylaire/ gl;/ﬁél c@EEG%anS/orHflhé?Wdéé%ﬂlmaHgOacmﬁl@l I é&BA%d (ﬁ\T814)
i one at er ood was collected wthin

| ess t han 1&3‘%6{@ m;@mqnqtﬂ@%@pon in the tail, and 'serum was

fl'ash-frozepiaoy st orpge aferm88ShatiidcbutsaRY 88ee ﬁabwﬂﬁﬁté“@%ée{eosﬁe was

det er m ned corrpetl tive radioi nmunoassay (12 RIA k ta Mesa,
CA) accor di igtplivelyt menmirMiacinarganis ﬂédomta%dsaddlﬁennﬁaﬁsﬂwft ¢he of

serum was a r

results foﬁﬁf’ 'tag@T ?g%yé %gﬁ%é%? |b§35%é§%§r,\ﬁ bsgt d\#&%ﬁ@%ﬁ@%ﬁ%@ n the

graph of Fi @rlﬂmatl@hof/\kheglnarbﬂm(sx, yr by seppeatelyreaciingod pheiliet aHibilorlsy in These

ACTH anal o | Vit han native

Corti cost e(ﬁ% @Qé)\ﬁ%gﬁlfg rBr’f"" gﬂut%pl}q Qrege T’ro'ﬂgga%ﬁcgﬂgpnﬁ’ﬁg'ﬂm%meeduced

ACTH- medi atsait $eer dbirasd OfRéPresshtative salts include the - 14 hydrobromide,
hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, 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 Salis®, 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 "pharmaceptically acceptable salts" in these instances refers to the
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corticosteroid can be identified by performng an in vivo Serum
Corticosteroid Inhibition Assay to test their ability to inhibit adrenal

hor mone production i nduced by unnodified ACTH The bl ood corticosteroid

| evel in a subject was neasured after adm nistration of an ACTH anal og test
conpound in conbination with a conpound with known corticosteroid-induction
activity, such as ACTH or anot her ACTH anal og. The ACTH anal og test
conpound canrehiivelirmen-iexic inprgariio asd argania base additiont saltsmf amfmlmbltot(e)

Co b TSP RS e, AATIE D SR TP IR
anal og test purifivationodthe minbiows), tdrftﬁﬁ??mgly%reelﬁoﬂn ¢he putlilmlnglr:)éttﬁrcgrglrpl e 1,

tested f h | it
uced by URHSITs BRCABTAWIGA SyfRHIF Brsel st <5 s BIRERBrCUPENAR: O FVE/ N

m ce from ousic&@onis of a\w]amﬂacaﬁmny a\:’:@éﬁtabl@l mefa%amahrﬁnﬁrarﬁrﬁa%' by with
dexanet hasone (0.4ng/ 0.1 per nbuse; Sigma . Louis, M) to suppress

their endoge@us Rbamnma@&@@ﬂy mcepiabﬁpmm@nmmetspcmdarm ohdedieeyl
twenty m nut at e fYgaRt h
shoul der bl a e';?levm ﬁ%@ﬁﬂ?‘ﬁ% ngﬁ{%ﬁ% %%A%‘Lflggaﬁgﬁoé B%pt | 3@9
140. 1 nlL PBSc0ljB9p peiEssiim vwaluunehnagmsmumnand Oainlmuturﬁ’%lt@ aniol B\ like.

0159] Thi rd, | at er.. bl cod wa c Iess han 1 m nute
1[ rom 1;1 snal IR%}%%E%F{V? Qrgafiic payines Ugs %”qufdﬁ? Q%Z%Qf}'téﬁfhsé‘lf%r ed at
-80C unti| dsclaged. cleylamingr t idiethlndne, waéthsimarampﬂd by effiMBRInihEY €

r adi oi mmno?CF ﬁ%{ é1251 R1A kit: ICN, Costa according to t he
manuf act ur er'LNARAIBMIRG RiREENe.cARd niher kg t(%@evofors@‘%fﬁplﬁasBﬂgédefpéh assay

sanpl e. Sangupga)were run in duplicates. [0160] Results are shown graphically
in Fig. 2, as descri bed above, for the anal 0og AT814 (SEQ ID NO 20). Potency
of pepti des [P82Hxpr es drigciablee phaenacauiieat t fasmulatiansr t remprisingneACTi h

‘nat 1h
fter ther Sopl ¥ Aok AR incIREPAhoP b fho A WMo bATHELAGRL, one
i Edug\tca_ an tagetﬁ%, cahtmhﬂaTo'faim;lec%syrﬁ at@«ﬂvralvdvlﬁgxtt@,m iXedI afbsthetict Ao Hﬂgf o[ et )
t he i njectiaon 0.10% o at. o i,ed a e
sanme .time ajé' Ofle a A‘é?ﬁa"%%ﬁ? eE\CP t%‘?ﬁil% h)ﬁleﬁ_‘"ﬂﬂg%g 45%3"("%
vitro) [0161|Mééfhéaﬁsaira@|%wué hdya@nmlél | dycYorfirte myaﬂoé}%ﬁd@' dfn‘?é%ﬁ%bﬁoﬁu can be

identified perform ng‘ an in vitro Adrenal Bindin Assa The anpunt of a
radi ol abel | BMdUQGMQ“QﬁaI gueaine, «tiyenine hydiachigride, mhe@mc@m,emu

e nn” s PoRfoRATRER iAo’ himly ol o A PR RSFE 7,
vi tro Serunaboute0.8268hab aBont 5% bpsseight of the total composition. Anesthetics
such as benzocaine also may be used at a preferred conceniration of about
2% to about 25% by weight.
[0122] Pharmaceutical compositions can also optionally comprise one
- or more additional bioactive agénts to suppress the synthesis of steroid
hormones at various levels (i.e. inhibitors of enzymes which catalyze various
stages of the synthesis of steroid hormones), including the bioactive agents
reviewed in ‘J.Steroid Biochem., vol.5, p.501 (1974) which include the
following: a) derivat_ives‘ of diphenylmethane, e.g. amphenon B (which
suppresses the synthesis of steroid 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 pregnenoione from cholesterol through suppression of 20-
alpha-hydroxylase and C20, C22-liase;  d) steroid substances e.g. trilostan
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[0162] ACTH anal ogs with the ability to bind adrenal receptors wth a
greater affinity than conpounds with known adrenal binding activity
(preferably ACTH) can al so be identified by performng an in vitro Adrenal
Conmpetitive Binding Assay, whereby nmeasurenent of the reduction in the
amount of the radiol abell ed adrenal - bi ndi ng conpound (e.g., ACTH) is
nmeasured at various concentrations of non-radi o-|abel ed ACTH anal og test
conpound in (@ nebétarsubetituiicni ngtervitiIbetphydrdxesadndresiehaleond)ne wegliict i on
i n adrenal nmenbrane bi ndi ng by the radi o-({rabel | ed %dr enal bi n?%n? conpound
can be used UPAERHRS 1y aReta B PIdRYRIENASSHP - ASATErTe v (BieTiRE: ACTH

anal og test m.@s)gmis?);' N & §©efdias dlthe gph‘éﬁdlébtéﬁé%ﬁiil (PHiER kd iuged Bigndi ng
assays, the reduction’in binding by radio-labelled ACTH was neasured in
conbi nat i on rapidly sliRfociading cantaMin@alecerispidg (RNAS:HUBMoTriE) b. 1463 -85 nal
menbr ane medi [ 0163]nThe d-Rs X .5e £Lee enali. L4 i ndi ng
Assay was pgbg er1 d acbo?gpfﬁgtlgh%{e %'&I %év%{%éq}e%ﬁgjél r%k’rwa;éééﬂéﬁgg\/\er e
renoved frordKe 1537, dhewiny spediiice binuling ptopedied foutthe rkidradyf (Z.Sewirfcesta, JL,

et al., "Mutatio lysiS, of ;evol utionari | erved. ACTH resjdues, "
Gen” Conp. Endiith it 1-7 561900 8nq Sibetamiia cone b KA Tife Seionre, 59, aes Tt
over expr essiZn(1eee6))nbu mdt-for ineqr G, ' hag tHdrefore bé dorRBARRRNY BsEluf8s laS
associated with adrenocortical hyperplasia and enhanced steroi dogenesis,"”

Endocr i nol od9ohinpthesimvestigedion1ob MR flinglion ppr igssigsnernipining, bpiky mcepier.

[ 0164] Secon@ys%q@ adrenal half was placed into an individual well of a
4-wel | dish, "one dish per nmouse. Adrenal halves were incubated at 5% CO2,
37C, in 0.5[8123er um ACTH randilega CcRMObe dptivhalho gelministaredowith mivastiveo

ilibrat 6 i . [...h . . t i
C oL g ALl ke B BAS LRl BRESEA B oot o
f rgpti Fnbm?fvi%we-mﬂpagdaeb%bgorsuimamge buf f faa)b(l\lvlilféygistjon i—lEIHE%WEI)gBI(l-M-
Radi o- | abe \ on-r ol abe e onpoun e.g.,
R (s s YA R IR S R T St e R R
the resuspepgsh RPN eddiA6isl O h%;lqubrwawmormnysové der 4 Odcthplex
concentration of OhM 1 OnM 100nM and 1000nM of the test conpound;

control s halncapaplepef inkiating deerharigmedeasinghio glugesediroidseifest (anale aind

radi o signa i YrBrqe JORI

r ad: o- :: gna'\le‘g@?cé@f%g%é;r&{ é? '%Jﬁelgon 'qut h?é%gérllg iﬁig%%'b%“ﬁ’ g@mbggpd

corrpoungs cienalse hmwrela_ataad:ohtrab'ggiﬂim_ggaﬁ{@ﬂiﬁ&&ﬁ gt(; HRULE8)| ?us b) zmm I :
S. r uct nin-t radl o-si gnal arter, a | (o) anal O

bepti do.t esPIoESnSUPRENES (PRI ER Her Bl cil-aPraH-192 (3958 neithg 1o

adr enal ACTHrot@FRM=0HydfotHorte Nia- 2Rrivaieé tdie isdjuindinet R (3lhdiatBeneTH at

the adrenal MC-2R receptor. [0166] Figure 3 displays the results of a series

of in vitroZifidenag.ywictaw-d waB.ddsipbydizoguingline) ngoms sagaivisalicionp| acid
Adr enal | nhinRbdi RRIARS Bty 1556) ROABTIAGIEL NGRS Fluisds e bl ock

t he ACTH- nedi secretton of corticoster rom adr enal ¥ renbr ane can be
identified dffeqitbydv/.nPnGidlikov)n WntiglicBeorticoifis €e.gCdviifepristoms)dialel béédpi ti on

As heir.abili i nhi hit ad |_h ducti on induced
by anmodi {1 GiPhETCIAY daing Bol B itoRibER ares Tareifel Grsdhedas
neasur ed afdyeidradie] Otharca6 Bl Mifsd rioriee@otts anRatinskogBseesrty aad heanii th a

Compound wi th known cortjcosteroid-induction activity, such as ACTH or

anot her ACHIHeRRArigPId)ThRIgACHASER alufy 1P 890 c'@_ﬁp@@ﬁdd%@_’n cB8 hadeauietlor e,
concur rent | gmpidithg ¥ spdibRfatibh8pSiRiakibA OsH SfrRietidy @8 UnksE C4RRIY Sand

decrease cross-reactivity and undesirable side effects, impressive progress

has been reporied 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 amountis of the ACTH analog to
be administered parenterally, and the duration of treatment will depend in part
on the seriousness of the infection, the weight of the patient, the duration of
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[0168] The in vitro Serumfree Adrenal Inhibition Assay was perforned
according the follow ng nethod. First, adrenals were renoved from m ce,

di ssected free of fat, and cut in half. See Costa, JL, et al., "Mitational
anal ysis of evolutionarily conserved ACTH resi dues,” Gen Conp Endocri nol.
136:12-16 (2004); and Weber, MM et al., "Postnatal overexpression of
insulin-like growth factor Il in transgenic mce is associated with

adB enogort i cnédpobggmggobtl’ms'r&tpiem nglamchﬁdctmr béadfeganﬂﬁsi senc;d:'smé@s6 grtbfnﬂiccfpgy .
140: 1537 154 | ncQr por.at e ere referen 1 econ eac
adrenal hal f Rﬁ’é&o'bl%@e%l"?rﬂﬁtg of @ PUEPET aguoaihe fliayes. ﬁ‘i\e\,&g U M&e di sh
per nouse. ied%gﬁm@rd% loreE 8 saderd) tintdshRiay3 Afhd thY %e5ar55hed

serumfree rredlum ML | nvitrog en)rfor 30 m nutes fo brate.
[0170] Thi rd, Orn@@hem%@q iamgvRerieghd The pisage dnay lastsorndamg@weehs aiAfiyng

ACTH, AT814,4 9595’?6:9} ﬂr@kﬂ;}s&i %Lﬁg dcﬁ@ﬁ&e f8r°§}]rémlrﬁgnﬁﬂuﬁﬁep%‘?tdnﬂ§30?‘ dEd

[0171] Fourth, ter on l'um was remnove ool e
for all foumihiswesarhourh @‘abmnenm]'she canugntrationy exf i activel anits ﬂfOﬂ(@THSl ng

standard RI A r{ico grone det erm.ned, b

i of mmunoA0aE {erBud i blobitE For &R erlve it SERp S BT R plSlone
manuf act ur emay vee rOfve AR omsout&o? 201 80,Q10, 56! 60f 78,580/ BOVDE 108 eHitphl assay
sanpl e. were run in dupllcates Figure 4 dIS Ia s the results

| e
Exanpl e 5 ( ahoul Q0001900 ypis{m! @fvem@wlﬁarayn@dmnaesqfrmbﬂot)@ym/mlsh
hat cheri es i@asoat wa@@oonurmaﬁhi %mﬂefﬁorﬁ%bbnﬁgcoﬁo & 1g@éor@oé' r}?tst/ﬁ.? total
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I overing cQidshfes HAHOMBHOECHS dbfivdr) also provided below, as well as in the
literature. It is anticipated that different formulations will be effective for
different treatment compounds and different disorders, that administration
targeting one organ or tissue, for example, may necessitate delivery in a
manner different from that to another organ or tissue.

[0126] Pharmaceutical solutions for infusion or injection may be
prepared in a conventional manner, e.g. with the addition of presetvatives
such as p-hydroxybenzoates or stabilizers such as alkali metal salts of
ethylene diamine tetraacstic acid, which may then be 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

48



What is clainmed is: 1. A conposition conprising an isolated ACTH anal og
peptide or pharmaceutically acceptable salt thereof, wherein said ACTH
anal og peptide consists of the fornula: A -A2-A3- Ad- A5- A6- A7- A8- A9- A10- Al
1- Al 2- A13- A14- A15- A16- A17- A18- A19- A20- A21-

A22- A23- A24- Asn- A26- Al a- G u- A29- A30- Ser - Al a- @ u- Al a- Phe- A36- Leu- @ u- Phe-R
wherein: Al is Ser or D-Ser; A2 is Tyr or DTyr; A3 is Ser or D-Ser; A4 is

Met, D-Met o4 J¥ee; Ndwad%@edaswe@c@ %uc% f&éd'%‘?le nﬁﬁdn%ﬁam%mﬂ&béte A7 i's

Phe, D- Phe, D—pIO e or D 1-napth- I S Arg or Arg;"A9 Is Trp or
D-Trp; Al0 iafe@isp usejid hergin, Qrn, Dab or Dpr, Al 1is Lys D-Lys or Qy;
[0127] Additionally, a number of methods can be used to assist in

transporting the ACTH analog across the cell membrane. The ACTH analog
can be transported in a liposome, with the ACTH analog “inserted” in the
liposomes by known techniques. Similarly, the ACTH analog may be in a
reverse micelle. The ACTH analog can also be pegylated, attaching the
polyethylene glycol to the non-active part of the ACTH analog. Alternatively,
hydrophobic molecules can be used to transport the ACTH analog across the
cell membrane. Finally, the glycosylation of the ACTH analog can be used to
target specific internalization receptors on the membrane of the cell.

[0128] Materials having controlled release capability can be particularly
desirable for certain methods of treatment. The ACTH analog can be
combined with a carrier system such as a polymer that provides for sustained
release of the ACTH analog compound over a desired period of time can be
used. Also included in such formulations may be high molecular weight
excipients such as celluloses (avicel) or polyethylene glycols (PEG). Such
formulations may also include an excipient to aid mucosal adhesion such as
hydroxy propyl cellulose (HPC), hydroxy propy! methyl cellulose (HPMC),
sodium carboxy methyl cellulose (SCMC), maleic anhydride copolymer (e.g.,
Ganirez), and agents io control release such as polyacrylic copolymer (e.g.,
Carbopol 934). Lubricants, glidants, flavors, coloring agents and stabilizers
may also be added for ease of fabrication and use.

[0129] ACTH analog compounds can be combined with the sustained
release carrier composition described by Loughman in U.S. Patent No.
6,893,645, filed July 15, 2002 and issued May 17, 2005, which is incorporated
herein by reference. Other examples of sustained or conirolled release
formulations and methods that can be combined with ACTH analogs 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. In some
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Al2 is Pro or DPro; Al3 is Val or D-Val; Al4 is Gdy; Al5 is Lys, dy, Vval,

Leu, Ile, Ne, or an amno acid wth an al kyl side chain; Al6 is Lys, Qy,
Val, Leu, Ile, N e, or an amino acid with an al kyl side chain; Al7 is Arg,
Ala, Gy, Vval, Leu, Ile, Nle, or an amno acid with an al kyl side chain;
Al8 is Arg, Ala, Ay, Val, Leu, Ile, Ne, or an amno acid with an al kyl

side chain; Al9 is Pro, Trp or Al a; A20- A21-A22- A23-A24 is

Xgla_ 'Lysé Val -ameom$%@ ¢<£Ahstmved 1%)sea§éA§ﬂ§@ftn%gt /&omp%bA%mpﬁl gab smuddaR@Q éa) ;
is or Val; i s or Asn; is du; is_Pro; an is
or a phar)r/rac‘?éhr'f"iog%\q f%;e%iec@@b’gﬁr@ngﬁnteffﬁﬁ"é‘?ﬁm% %r%&ﬁ!" angjogq 7hR18 does

QSLS: 2;3: ﬁgeo"ﬁd"@‘fﬁ? gﬁ%ﬁ%?aﬁélgﬁxgﬁ@a?\ b8ShdigterS SwWeRAE PPt NS pabmiRy
inéluding a desirez(EI:I level of cross linking moieties. The controlled release
polymer can have a desired level of water solubility, or have minimal water
solubility.

[0130] Polymer thickeners that may be used include those known to
one skilled in the art, such as hydrophilic and hydroalcoholic gelling agents
frequently used in the cosmetic and pharmaceutical industries. The
hydrophilic or hydroalcoholic gelling agent can comprise, for example,
"CARBOPOL®" (B.F. Goodrich, Cleveland, Ohio), "HYPAN®" (Kingston
Technologies, Dayton, N.J.), "NATROSOL®" (Aqualon, Wilmington, Del.),
"KLUCEL®" (Aqualon, Wimington, Del), or 'STABILEZE®" (ISP
Technologies, Wayne, N.J.). The gelling agent may comprise between about
0.2% to about 4% by weight of the composition. More particularly, an example
of the compositional weight percent range for "CARBOPOL®" may be
between about 0.5% to about 2%, while the weight percent range for
"NATROSOL®" and "KLUCEL®" may be between about 0.5% to about 4%. A
compositional weight percent range for both "HYPAN®" and "STABILEZE®"
may be between about 0.5% to about 4%.

[0131] "CARBOPOL®" is one of numerous cross-linked acrylic acid
polymers that are given the general adopted name carbomer. These
polymers dissolve in water and form a clear or slightly hazy gel upon
neutralization with a caustic material such as sodium hydroxide, potassium
hydroxide, triethanolamine, or other amine bases. "KLUCEL®" is a cellulose
polymer that is dispersed in water and forms a uniform gel upon complete
hydration. Other gelling polymers include hydroxyethylcellulose, cellulose
gum, MVE/MA decadiene crosspolymer, PVM/MA copolymer, 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 iotal
composition. The use of preservatives assures that if the product is
microbially contaminated, the formuiation will prevent or diminish
microorganism growth. Some preservatives useful in this invention include
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the am no acid sequence at positions 25-39 is optionally del eted said ACTH
anal og peptide is not

Ser - Tyr-Ser-Met-d u-Hi s-Phe-Arg-Trp-d y-Lys-Pro-Val -3 y-Lys-Arg-Ala-Al a-Trp
-Val -LysVal -Tyr-Pro-Ac (SEQ ID NO 20). 2. The conposition of claim1l
wherein A19 is Trp. 3. The conposition of claim1l1, wherein at |east one of
A1l 7 and Al8 is Ala and at | east one of Al7 and Al8 is Arg Al8. 4. The

o0 o, RS 2Lt on oA T banaies

peptide in ani _ nhi biti on Assay reduces
ACTH- i nducedenzoaiec oBMDMi dysianioit,i §rio89-2aPropyiuityl 1 gasbasnateh PERFEHGT t i on

of claim1, i I d. ' nd di spl aces a
peptide of S%%%t% %@@%@%@gﬁ@éﬁ%ﬁgfgﬁ&@'ﬁ%@ﬁ“ Feérog' sai d Bept i de
2'5 ndi ng i6$ ;[gmgr ed bywharei sl#stairedwéleawna‘drm'ais&atiermajf aDoAEaH enalogBisndi ng
say. . e, cqonposjtion_of c¢laimb, wherein said. anal ept.i de
bi nds to th@ﬁ@tﬁeggé‘cﬁ’@ﬁﬁ f'ﬂBﬁfﬂﬁ“Jﬁ@%ﬁPtWa&?&PB%@ s&"@-ﬁ%‘i%q@? gg?@'?g'itlffi nity
than the pepkiglfy aiseale bP d¥erder recﬁliriﬂcizfread?ﬁiﬁmitibh%"f fHe QIGTHN ghalogier ei n
said ACTH anal og peptide reduces the ACTH i nduced production of
fOL t ibpo_st er dpisraspcapsulaiionapt b i Analeg sy icerigmplaias 1 r EeriggEEnal
nhi bition As : %W n | ' loagsai d
ACTH anal ogﬁ'é%nggg?lg%ﬁ%’es t e !Eél?gk?tﬂ ucegbg?‘g 3‘3’5‘.‘??@0?‘0?&]??@5 tserone
by an adr endncludsrtihese descaped iin \W.8r PaenuiNaCHs 475,697 effilgcdd Navember i Assay

by ot Least o8 IS eRAmA a1 AT 1A AP AR pATRSB Brdsial on, o
stk iyt o pom s P iyt g
e L Lo
The conposi §j,ef<fully! peFolmedN&iifi Mimah gfow#r shofohs [HGH)AnleHefsat-;
(rhIFN-), interleukin-2, and MN rgp120. Johnson et al., Nat. Med., 2:795-799
(1996); Yasuda, Biomed. Ther., 27:1221-1223 (1993); Hora et al,
Bio/Technology. 8:755-758 (1990); Cleland, "Design and Production of Single
Immunization Vaccines Using Polylactide Polyglycolide Microsphere
Systems." in Vaccine Design: The Subunit and Adjuvant Approach, Powell
and Newman, eds, (Plenum Press: New York, 1995), pp. 439462; WO
97/03692, WO 96/40072, WO 96/07399; and U.S. Pat. No. 5,654,010.
[0134] Sustained or control release carriers can be “long” or “slow”
release carriers (such as, for example, certain nasal sprays, polymers, or
capsules) could possess or provide a lower concentration of active (ACTH
analog) units per ml, but over a longer period of time, whereas a “short” or
“fast” release carrier (such as, for example, a gargle) could possess or
provide a high concentration of active (ACTH analog) units per ml, but over a
shorter period of time. The amount of active units per ml and the duration of
time of exposure depend on the nature of infection, whether treatment is to be
prophylactic or therapeutic, and other variables. 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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Adis Met; ASis GQu; A6 is Hs; A7 is Phe; ABis Arg; A9 is Trp; Al 0 is
Ady; Al is Lys; Al2is Proj A1 3is Val; Al5is Lys; Al6 is Lys; Al7 is
Ala; Al8 is Ala. 12. The conposition according to claim11l, wherein Al9 is
Trp. 13. The conposition of claim1l, wherein at | east one of Al7 and Al8
Is Ala and at |east one of Al6, A1 7 and Al18 is Arg. 14. The conposition
of claim1l, wherein the adm nistration of said ACTH anal og peptide in an

in vivo Serutho@ercteiscribde@imUCB.lPﬂiélbﬁst6,056,95$mdrﬁ:d’ﬁﬁ:,@?:SAWliblelIéBChm?mullti
ion of claim 11,

[ | d ' t | t 10% .1 Th '
Wherein t he. amela BRsHRBeNR fiew b gosap coaHE e 158 Alareliaanadgs A
conposi tion qu | si ngTHRe sLis@indtiadlcasd Hoandhach8PiHAe [Mbidhatamasstd Calhl y

acceptabl e salt thereof, wherein said ACTH anal og peptide _consists of the
f or mul a: bioabsorbable polymer, such as poly-lactic-coglycolic acid (PLGA) polymer

Vel - Uysval - 35 Ere TR ol lulte et L ifodfiadate aidediE idel G

- Phe (SEQ | Ddegrada@iin whedwdts of. PLGA, lactic and glycolic acids, can be cleared
quickly within the human body. Moreover, the degradability of this polymer
can be adjusted from months to years depending on its molecular weight and
composition. Lewis, "Controlled release of bioactive agents from
lactide/glycolide polymer,” in: M. Chasin and R. Langer (Eds.), Biodegradable
Polymers as Drul: Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-
41,
[0136] In some examples, a therapeutic composition comprises a
mucoadhesive sustained release formulation and an ACTH analog. The
mucosal lining, as disclosed and described, includes, for example, the upper
and lower respiratory tract, eye, buccal cavity, nose, rectum, vagina,
periodontal pocket, intestines and colon. Orahesive® from E.R. Squibb & Co
is an adhesive which is a combination of pectin, gelatin, and sodium
carboxymethyl cellulose in a tacky hydrocarbon polymer, for adhering to the
oral mucosa. However, such physical mixtures of hydrophilic and
hydrophobic components eventually fall apart. In contrast, the hydrophilic and
hydrophobic domains in the present disclosure produce an insoluble
copolymer. U.S. Pat. No. 4,948,580, also incorporated by reference,
describes a bioadhesive oral drug delivery system. The composition includes
a freeze dried polymer mixture formed of the copolymer poly(methyl vinyl
ether/maleic anhydride) and gelatin, dispersed in an ointment base, such as
mineral oil containing dispersed polyethylene. U.S. Pat. No. 5,413,792
(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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Al6 is Lys, Arg, Ay, Val, Leu, Ile, Ne, dn, Asn, Gu, Asp or an am no
acid with an al kyl side chain; Al7 is Lys, Arg, Ala, Ay, Val, Leu, Ile,
Nl e, Asn, GQu, Asp or an anmno acid with an alkyl side chain; Al 8 is Lys,
Arg, Ala, Ay, Vval, Leu, Ile, Ne, Asn, Qu, Asp or an amno acid with an
al kyl side chain; A19 is Pro or Trp; and wherein, the am no acid sequence
at positions 16-18 does not include two adjacent am no acid residues

sel ect ed. {1 GRBES Sl T HSHIRAS Gofprisky oM A 23NEIARDAR P59l ppequence

at position S optiona ed; and said ACTH anal og peptrde is
not volume of an external hydrophobic phase, wherein the external hydrophobic

Ser - Tyr - Ser - Vet - - Hi s- Phe- - TrRp- - Lvs-Rro-Val - y T - Al a- Tr p-
Val - Lys- Val Pl}%?"t % §9K£Pr'ﬁggc8fﬁhg‘?€o°85g)°¥e’t‘%7 @rﬁ@ %H@%h @? gpélgﬁg?m 16
w]perA ii7n A?%igrjﬁp% (cl& C\fﬁxfmlman?si tU.SnfszklNoak!lnrgaz,agbed@éam_bess@ast 1gne
) an is Ala and at |east one . .an [ rg. :
The conposi feRipsetaiye repass W%?r@rlﬂuﬁﬁ@?g?ﬁ @l&&tg{l%&g@}g@gﬂ@j aﬁﬁg’ﬁi ons
25-39 IS de{n/jﬁic@tddiscﬁ{%ureﬂ&e éﬁdﬁ?ﬁ@lﬁtédi Yy PifefdndbM ThoBBsa fdthis iof theP- 25-

The conposition of claim19 wherein at" | east one of Al7 and Al8 is Ala an
at | east oneompogiiiens pfithissgiacipgers eanpe preparex BrcopkertianeBekeds1 10>

rno e (E7E, o pppletobStolm BREE AP Abale HBERRERINARIEL

RELATED METbiDDSsal spays] pasal/ drops,(iAsal diimsaisOnasid vBashes? nd$d injections,
nasal packings, bronchial sprays and inhalers. When the ACTH analog(s) is
introduced directly by use of nasal sprays, nasal drops, nasal ointments, nasal
washes, nasal injections, nasal packing, bronchial sprays, oral sprays, and
inhalers, the ACTH analog may be in a liquid or gel environment, with the
liquid acting as the carrier. A dry anhydrous version of the modified ACTH
analog may be administered by the inhaler and bronchial spray, although a
liquid form of delivery also may be used. The nasal spray can be a long
acting or timed release spray, and can be manufactured by means well known
in the art. An inhalant also may be used, so that the ACTH analog may reach
further down into the bronchial iract, including into the lungs. Exemplary
compositions for nasal aerosol or inhalation administration include solutions in
saline which may contain, for example, benzyl alcohol or other suitable
preservaiives, absorption promoters to enhance bioavailability, and/or other

solubilizing or dispersing agents such as those known in the art.

' [0138] Compositions for dermal adminisiration of an ACTH analog can
be formulated using a carrier for delivering at least one ACTH analog to or
through the skin. The mode of application for the ACTH analog includes a
number of different types and combinations of carriers which include, but are
not limited to an aqueous liquid, an alcohol base liquid, a water soluble gel, a
lotion, an ocintment, 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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<151> 2004- 10-27 <160> 21 <170> Patentln version 3.3 <210> 1 <211> 39 <212>
PRT <213> HOMO sapi ens <400> 1 Ser Tyr Ser Met Qu H's Phe Arg Trp Ay Lys
Pro Val Gy Lys Lys 151015 Arg Arg Pro Val Lys Val Tyr Pro Asn Gy Ala Qu
Asp G u Ser Ala 202530 Gu Ala Phe Pro Leu Qu Phe 35 <210> 2 <211> 24

<212> PRT

bandage either directly or in one of the other carriers. The bandages may be
sold damp or dry, wherein the ACTH analog is in a lyophilized form on the
bandage. This method of application is most effective for the treatment of
infected skin. The carriers of topical compositions may comprise semi-solid
and gel-like vehicles that include a polymer thickener, water, preservatives,
active surfactants or emulsifiers, antioxidants, sun screens, and a solvent or
mixed solvent system. U.S. Pat. No. 5,863,560 (Osborne) discusses a
number of different carrier combinations that can aid in the exposure of the
skin to a medicament. Another composition for topical administration includes
a topical carrier such as Plastibase (mineral oil gelled with polyethylene).
[0139] In one example, the invention comprises a dermatological
composition having about 0.5% to 10% carbomer and about 0.5% to 10% of a
pharmaceutical that exists in both a dissolved state and a micro particulate
state. The dissolved pharmaceutical has the capacity to cross the stratum
corneum, whereas the micro particulate pharmaceutical does not. Addition of
an amine base, potassium, hydroxide solution, or sodium hydroxide solution
completes the formation of the gel. More particularly, the pharmaceutical may
include dapsone, an antimicrobial agent having anti-inflammatory properties.
One exemplary ratio of micro particulate to dissolved dapsone is five or less.
[0140] In another example, the invention comprises about 1%
carbomer, about 80-90% water, about 10% ethoxydiglycol, about 0.2%
methylparaben, about 0.3% to 3.0% dapsone including both micro pariiculate
dapsone and dissolved dapsone, and about 2% caustic material. More
particularly, the carbomer may include "CARBOPOL® 980" and the caustic
material may include sodium 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
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<213> Hono sapi ens <400> 2 Ser Tyr Ser Met Qu H's Phe Arg Trp Ay Lys Pro
Val Gdy Lys Lys 151015 Arg Arg Pro Val Lys Val Tyr Pro 20 <210> 3 <211> 13
<212> PRT <213> Honop sapi ens <400> 3 Ser Tyr Ser Met Qu H's Phe Arg Trp
Ay Lys Pro Val 2/5 1510 <210> 4 <211> 4 <212> PRT <213> Honp sapi ens

ACTH receptors (such as MC-2R). The ACTH analog compounds can be
administered to treat conditions related to the regulation of ACTH levels, for
example to decrease the effects of high levels of ACTH in patients while
maintaining a tonic state of adrenal function.

[0142] The ACTH analog compositions are useful, for example, in
treating ACTH-related conditions, such as Cushing's Syndrome, impaired
immune response as a result of hypersecretion of corticosteroid, initiation of
premature labor (for example, by the hypothalmus-pituitary-adrenal axis), and
related conditions. In one aspect, various ACTH analogs are prepared and
administered to a patient to assess in vivo cortisone induction.

[0143] ACTH analog compounds can be administered to treat ACTH-
producing tumors in the pituitary gland, in combination with high resolution
MR pituitary imaging. ACTH analog compounds can also be administered in
combination with petrosal sinus sampling o establish pituitary-derived ACTH
hyper-secretion, pre-operative pituitary tumor localization and lateralization
(see Oldfield, E. W. et al., “Petrosal sinus sampling with and without
corticotrophin-releasing hormone for the differential diagnosis of Cushing's
syndrome,” N Engl J Med., 325:897-905 (1991); and Findling, J. W. et al.,
Endocrinol Mstab Clin Norih Am., 30:729-47 (2001)). Although 70% of
pituitary microaderiomas are successfully resected by transsphenoidal
approaches, surgical “cure” rates for macroadenomas are achieved in only
about a third of patienis in specialized centers (Mampalam, T. J. et al., Ann
Intern Med., 109:487-93 (1988)).

[0144] ACTH analog compounds can also be administered in tumor
treatments, including in conjunction with treatment for ACTH hypersecretion,
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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<400> 4 H's Phe Arg Trp 1 <210> 5 <211> 4 <212> PRT <213> Honp sapi ens
<400> 5 Lys Lys Arg Arg <210> 6 <211> 4 <212> PRT <213> Artificial Sequence
<220> <223> (AA15-18) portion of the ACTH anal og <400> 6 Lys Arg Ala Ala 1
<210> 7 <211> 4 <212> PRT <213> Artificial Sequence <220>

syndrome: Therapy direcied at the adrenal glands,” Endocrinol Metab Clin
North Am., 23:571-584 (1994)).

[0145] ACTH analog compounds can be administered in combination
with medical therapy, such as co-administration of cyproheptadine, an anti-
serotonin agent, used to suppress ACTH secretion but uliimate efficacy was
poor, and its use has been discontinued (Krieger, D. T. et al,
“Cyproheptadine-induced remission of Cushings disease,” N Engl J Med.
293:893-6 (1975)). Although the antifungal, ketoconazole, suppresses
adrenal cortisol biosynthesis, the drug does not inhibit pituitary tumor growth
or ACTH secretion, and idiosyncratic hepatic impairment limits its longterm
use (see Sonino, N., “The use of ketoconazole as an inhibitor of steroid
production,” N Engl J Med., 317:812-8 (1987)).

[0146]  During pregnancy, CRH can be produced by the placenta and
fetal membranes in substantial amounis during the third trimester of
pregnancy (see Frim, D.M. et al., “Characterization and gestaticnal regulation’
of corticotrophin-releasing hormone messenger RNA in human placenta,” J
Clin Invest, 82:287-292 (1988)), giving rise to an increase in CRH
concentrations in maternal peripheral plasma, particularly afier 30 weeks
gestation (see Sasaki, A. et al, “Immunoreactive corticotropin-releasing
hormone in human plasma during pregnancy, labor, and delivery,” J Clin
Endocrinol Metab., 64:224-229 (1987); and Goland, R.S. et al., “High levels of
corticotropin-releasing hormone immunoreactivity in maternal and fetal
plasma during pregnancy,” J Clin Endocrinol Metab., 63:119-1204 (1 986)).
Recent studies have suggested that maternal plasma levels of CRH are
elevated in women with preterm labor (see Wolfe, C.D.A. et al., “Plasma
corticotrophin releasing factor (CRF) in abnormal pregnancy,” Br 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 McLean,
M. et al., “A placental clock controlling the length of human pregnancy,” Nat
Med., 1:480-463 (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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<223> (AAl15-18) portion of the ACTH anal og <400> 7 Ala Lys Ala Arg 1 <210>
8 <211> 4 <212> PRT <213> Artificial Sequence <220> <223> ( AAl15-18) portion
of the ACTH analog 3/5 Lys Ala Ala Arg 1 <210> 9 <211> 4 <212> PRT <213>

Artificial Sequence <220> <223> (AA15-18) portion of the ACTH anal og <400>

9

include Ritodrine and Terbutaline, which are beta-sympathomimetic.
However, in order to be effective, these drugs must generally be administered
before the full onset of labor, and are of uncertain efficacy or safety if
administered after labor has begun. Although tocolytic drugs are sometimes
continuously administered at low levels to a pregnant woman, normally by
infusion, during the duration of a high risk period of her pregnancy, normally
between about twenty-eight and thirty-four weeks gestation (28-34 weeks),
the drugs can have undesirable side effects upon renal function, respiratory
function, heart rate and general body musculature tone. Dosages often must
remain low, such as up to about 0.1 cc per hour of 1 mg/cc solution
Terbutaline. The effectiveness of these low dosages in avoiding the onset of
labor is inconsistent, and poorly quantified. Accordingly, there is a need for
new treaiments and methods for treating premature labor. More importantly,
new tfreaiments and methods for premature labor are needed that do not
present undesirable side-effects.

[0148] In one embodiment, ACTH analog compositions can be
administered to reduce biosynthesis of ACTH. This method of treatment can
be used in combination with, or preferably instead of, the administration of
pharmaceutical agents such as Metryapone. Preferably, ACTH analog
compositions can be administered to treat incidence of Cushing’s disease that
develop during pregnancy, for example as described in: J.R. Lindsay and L.K.
Nieman (2005) “The Hypothalamic-Pituitary-Adrenal Axis in Pregnancy:
Challenges in Disease Detection and Treatment,” Endocrine Reviews 26:
775-800). Treatment for this condition, usually to prolong pregnancy or to
prepare for delivery, can include administration of an ACTH polypeptide
and/or 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 pariicularly preferred when the cauéé
of the hypersecretion of corticosteroid is believed to be a result of the elevaied
levels of ACTH (presumably from a pituitary tumor in these women), for
example as part of a sirategy io decrease the synthesis of corticosteroid.
[0149] In another aspect, methods for treating veterinary subjects are
provided, such as methods for decreasing siress hormones to benefit the
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Lys Ala Arg Ala 1 <210> 10 <211> 4 <212> PRT <213> Artificial Sequence
<220> <223> (AAl15-18) portion of the ACTH anal og <400> 10 Adn Lys Gn Arg 1
<210> 11 <211> 4 <212> PRT <213> Artificial Sequence <220> <223> ( AAl5-18)

portion of the ACTH anal og <400> 11

health of agricultural and aquacultural species grown at high population
densities. Compositions comprising one or more ACTH analog compounds
can be administered in a method for decreasing stress hormones to benefit
the health of agricultural and aquacultural species grown at high population

densities.

EXAMPLES
[0150] The following examples are included to demonsirate preferred

embodiments of the invention. It should be appreciated by those of skill in the
art that the materials and techniques disclosed in the examples which follow
represent materials techniques discovered by the inventors to function well in
the practice of the invention, and thus can be considered to constitute
preferred modes for its practice. However, those of skill in the art should, in
light of the present disclosure, appreciate that many changes can be made in
the specific embodiments which are disclosed and siill obtain a like or similar
result without departing from the spirit and scope of the invention.

Example 1 Serum Corticosteroid Induction Assay (in vivo)

[0151] ACTH analogs with reduced ACTH-mediated secretion of blood
“corticosteroid can be identified by performing an in vivo Serum Corticosteroid
Induction Assay to measure the blood corticostercid level in a subject after
administration of the ACTH analog.

[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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Ala Ala Ala Ala <210> 12 <211> 6 <212> PRT <213> Artificial Sequence <220>
<223> (AAl4)-(AAl5-18)-(AA19) portion of the ACTH anal og <400> 12 Gy Lys
Arg Ala Ala Trp 5 4/5 <210> 13 <211> 6 <212> PRT <213> Artificial Sequence

Endocrinology (2005), published online ahead of print February 24, 2005, all
of which are incorporated herein by reference.

[0153] Second, ninety to one hundred twenty minutes later, the
dexamethasone-suppressed mice were injected subcutaneously between the
shoulder blades with either unmodified mMACTH(1-24) or one of several ACTH
analog peptide compounds (1 ug/0.1 mL PBS/0.5% BSA), or with vehicle
alone (control) (0.1 mL PBS/0.5% BSA). The following ACTH analog peptide
compounds were administered fo separate mice: 1: murine ACTH1-24; 2:
V26F,E30K; 3: P19W,K21E,Y23R; 4: E30K,P36R; 5. ALA19-24; 6&:
V26F,P36R; 7: P19W, K21E; 8: P19W,K21A,delY23; 9: P19W K21A; 10:
KRRP16-19RAAW (AT814) (SEQ ID NO:20).

[0154] Third, one hour later, blood was collected within less than 1
minute from a small incision in the tail, and serum was flash-frozen and stored
at -80°C until assayed. Serum corticosterone was determined by competitive
radioimmunoassay (‘®I RIA kit; ICN, Costa Mesa, CA) according to the
manufacturer's recommendations. One microliter of serum was used per
assay sample. Samples were run in duplicates. The results for the ACTH
analog peptides described above are presented in the graph of Fig. 1,
showing activity as a percentage of ACTH activity. These ACTH analogs
showed less activity than native ACTH.

Example 2 Serum Corticosteroid Inhibition Assay (in vivo)

[0155] ACTH analogs with reduced ACTH-mediated secretion of blood
corticosteroid can be identified by performing an in vivo Serum Corticosteroid
Inhibition Assay o test their ability to inhibit adrenal hormone production
induced by unmodified ACTH. The blood corticosteroid level in a subject was
measured after adminisiration 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 coriicosteroid-
producing compound.

[0156] The in vivo Serum Corticosteroid Inhibition Assay was
performed according the following method. The ACTH analog test
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<220> <223> (AAl4)-(AA15-18)-(AAL19) portion of the ACTH anal og <400> 13 dvy
Ala Lys Ala Arg Pro 15 <210> 14 <211> 6 <212> PRT <213> Artificial Sequence
<220> <223> (AAl4)-(AA15-18)-(AA19) portion of the ACTH anal og <400> 14 dvy
Lys Ala Ala Arg Pro 15 <210> 15 <211> 6

compounds, such as those showing low activities in Example 1, were tested
for their abilities to inhibit adrenal hormone production induced by unmodified
ACTH.

[0157] First, two io three month-old male FVB/N mice from our colony,
five per group, were injected intraperitoneally with dexamethasone
(0.4mg/0.1mi PBS per mouse; Sigma, St. Louis, MO) to suppress their
endogenous ACTH production.

[0158] Second, ninety o one hundred twenty minutes later, animals
were injected subcutaneously beiween the shoulder blades with wild type
ACTH and/or test ACTH analog peptides (1 png/0.1 mL PBS/0.5% BSA) or

with vehicle alone (0.1 mL PBS/0.5% BSA).
[0159] Third, one hour later, blood was collected within less than 1

minute from a small incision in the tail, and serum was flash-frozen and stored
at -80°C until assayed. Serum corticosterone was determined by competitive
radicimmunoassay (2l RIA kit; ICN, Costa Mesa, CA) according to the
manufacturer's recommendations. One microliter of serum was used per
assay sample. Samples were run in duplicates.

[0160] Results are shown graphically in Fig. 2, as described above, for
the analog AT814 (SEQ ID NO:20). Potency of peptides is expressed as per
cent induction of corticosterone, with native mouse ACTH being 100%.
Comparison of corticosterone induction 1 hour after the last peptlide injection
showed that AT814 reduces corticosterone induction to 35% of that of
wildtype ACTH when applied 30 minutes before the ACTH injection, and to
10% of that of wildtype ACTH when applied at the same time 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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<212> PRT <213> Artificial Sequence <220> <223> (P, Al4)-( AA15-18)-( AAL19)
portion of the ACTH anal og <400> 15 Gy Lys Ala Arg Ala Pro 15 <210> 16

<211> 6 <212> PRT <213> Artificial Sequence <220> <223> _ _
(AA14) - (AA15-18) - (AA19) portion of the ACTH anal og <400> 16 Ay Gn Lys Gn

Arg Pro 15 [0162] ACTH analogs with the ability to bind adrenal receptors with a
greater affinity than compounds with known adrenal binding activity
{preferably ACTH) can also be identified by performing an in vitro Adrenal
Competitive Binding Assay, whereby measurement of the reduction in the
amount of the radiolabelled adrenal-binding compound (e.g., ACTH) is
measured at various concentrations of non-radio-labeled ACTH analog test
compound in a medium containing explanted adrenal membrane. The
reduction in adrenal membrane binding by the radio-labelled adrenal binding
compound can be used to identify and characterize the binding activity of the
ACTH analog test compound. In a series of in vitro Adrenal Competitive
Binding assays, the reduction in binding by radio-labelled ACTH was
measured in combination with addition of an ACTH analog test compound to
the adrenal membrane medium.

[0163] The in vitro Serum-free Adrenal Competitive Binding Assay was
performed 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 1l in transgenic mice is associated
with  adrenocortical hyperplasia and enhanced sterocidogenesis,”
Endocrinology 140:1537-1543 (1999), incorporated herein by reference.
[0164] 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.

[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). '2% 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 iest 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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<210> 17 <211> 6 <212> PRT <213> Artificial Sequence 5/5 <220> <223>
(AA14) - (AA15-18) - (AAL19) portion of the ACTH anal og <400> 17 Gy Lys Arg Ala
Ala Pro 15 <210> 18 <211> 5 <212> PRT <213> Honp sapi ens <400> 18

after addition of the non-radiolabelled test compounds can be correlated io
binding affinity of the various test compounds. A reduction in the radio-signal
after addition of ACTH analog peptide test compounds can indicate an
increased affinity for binding to adrenal ACTH receptors such as MC-2R, and
the ability to displace ACTH at the adrenal MC-2R receptor.

[0166] Figure 3 displays the results of a series of in viiro Serum-free

Adrenal Competitive Binding Assays.

Example 4 Adrenal Inhibition Assay (in vitro)
[0167] ACTH analogs that reduce or block the ACTH-mediated

secretion of corticosteroid from adrenal membrane can be identified by
performing an in vitro Serum-free Corticosteroid Inhibition Assay to test their
ability to inhibit adrenal hormone production induced by unmodified ACTH.
The corticosteroid level in a serum free media was measured after adding 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 added before, concurrently with, or after
the corticosteroid-producing compound.

[0168] The in vitro Serum-free Adrenal Inhibition Assay was performed
according the following method. First, adrenals were removed from mice,
dissecied 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 adrenocbrtical
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 io
equilibrate.

[0170] Third, medium was removed and replaced by 0.5 ml M199
containing ACTH, AT814, or both, at 100 ng/ml each: conirols had no

peptides added.
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Val Lys Val Tyr Pro <210> 19 <211> 5 <212> PRT <213> Artificial Sequence
<220> <223> (AA20-24) portion of the ACTH anal og <400> 19 Ala Ala Ala Ala
Ala 5 <210> 20 <211> 24 <212> PRT <213> Artificial Sequence <220> <223>
ACTH anal og <400> 20 Ser Tyr Ser Met GQu His Phe Arg Trp Ay Lys Pro Val

Ay Lys Arg 151015
[0171] Fourth, after 2 hours of incubation, the medium was removed,

pooled for all four halves from each mouse, and assayed by corticosterone
using standard RIA methods. corticosterone was determined be competitive
radioimmunoassay ('?l RIA kit; ICN, Costa Mesa, CA) according to the
manufacturer’s recommendations. One microliter of serum was used per
assay sample. Samples were run in duplicates. Figure 4 displays the results.

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 atiempt to manage chronic stress insulis through the
hypothalamus/pituitary/interrenal (HPI) axis. In these situations a rise in
corticosteroid, is usually flowed by some level of mortality, a desensitization o
corticosteroid and then a new steady-state with respect to population density.
Ironically during these “adjustment” cycles an exiended 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 buiffering 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 activaie the
HP! axis (i.e. crowding, shifts in pH, built up of ammonia and niirates). 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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Ala Ala Trp Val Lys VS]. Tyr Pro 20 <210> 21 <211> 15 <212> PRT <213> Hono
sapi ens <400> 21 Asn Ay Ala Qu Asp Gu Ser Ala Qu Ala Phe Pro Leu Qu
Phe 151015

What is claimed is:

1. A composition comprising an isolated ACTH analog peptide or pharmaceutically acceptable
salt thereof, wherein said ACTH analog peptide consists of the formula:

A1-A2-A3-A4-A5-A6-A7-A8-A9-A10-A11-A12-A13-A14-A15-A16-A17-A18-A19-A20-A21-
A22-A23-A24-Asn-A26-Ala-Glu-A29-A30-Ser-Ala-Glu-Ala-Phe-A36-Leu-Glu-Phe-R
wherein:

Al is Ser or D-Ser;

A2 is Tyr or D-Tyr;

A3 is Ser or D-Ser;

A4 is Met, D-Met or Nle;

A5 is Glu, D-Glu, Cys or Asp;

A6 is His or D-His;

A7 is Phe, D-Phe, D-p-iodo-Phe or D-1-napth-Ala;

A8 is Arg or D-Arg;

A9 is Trp or D-Trp;

A10 is Gly, Cys, Lys, Orn, Dab or Dpr;

All is Lys, D-Lys or Gly;

A12 is Pro or D-Pro;

A13 is Val or D-Val;

Al4 is Gly;

Al15 is Lys, Gly, Val, Leu, lle, Nle, or an amino acid with an alkyl side chain;

Al16is Lys, Gly, Val, Leu, Ile, Nle, or an amino acid with an alkyl side chain;

A17 is Arg, Ala, Gly, Val, Leu, Ile, Nle, or an amino acid with an alkyl side chain;

Al8 is Arg, Ala, Gly, Val, Leu, lle, Nle, or an amino acid with an alkyl side chain;

A19 is Pro, Trp or Ala;

A20-A21-A22-A23-A24 is Val-Lys-Val-Tyr-Pro (SEQ ID NO: 18) or Ala-Ala-Ala-Ala-Ala
(SEQ ID NO: 19);

A26 is Gly or Val;

A29 is Asp or Asn;

A30is Glu;

A36 is Pro; and

R is OH or a pharmaceutically acceptable salt moiety; and

wherein,

A16-A17-A18 does not include two adjacent amino acid residues selected from the group
consisting of: Lys and Arg; and

the amino acid sequence at positions 25-39 is optionally deleted said ACTH analog peptide is not
Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-Gly-Lys-Arg-Ala-Ala-Trp-Val-Lys-
Val-Tyr-Pro-Ac (SEQ ID NO: 20).

2. The composition of claim 1 wherein A19 is Trp.
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3. The composition of claim 1, wherein at least one of A17 and A18 is Ala and at least one of
Al7 and A18 is Arg A18.

4. The composition of claim 1, wherein the administration of said ACTH analog peptide in an in
vivo Serum Corticosteroid Inhibition Assay reduces ACTH-induced corticosteroid secretion by at

least 10%.

5. The composition of claim 1, wherein said ACTH analog peptide binds to and displaces a
peptide of SEQ ID NO: 2 from an adrenal membrane, where said peptide binding is measured by
an in vitro Serum-free Adrenal Competitive Binding Assay.

6. The composition of claim 5, wherein said 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.

7. The composition of claim 2, wherein said ACTH analog peptide reduces the ACTH induced
production of corticosterone by an adrenal membrane in an in vitro Serum-free Adrenal Inhibition

Assay.

8. The composition according to claim 1, wherein said ACTH analog peptide reduces the ACTH-
induced production of corticosterone by an adrenal membrane in an in vitro Serum Corticosteroid
Induction Assay by at least 10% as compared to the reduction of ACTH-induced production of
corticosterone by an adrenal membrane in an in vitro Serum Corticosteroid Induction Assay by a

composition comprising a peptide of SEQ ID NO: 2.
9. The composition of claim 8, wherein A19 is Trp.

10. The composition of claim 8, wherein the amino acid sequence at positions 25-39 is deleted.

11. The composition of claim 1, wherein:
Al is Ser;
A2 is Tyr;
A3 is Ser;
A4 is Met;
A5 is Glu;
A6 is His;
A7 is Phe;
A8 is Arg;
A9 is Trp;
Al10 is Gly;
All is Lys;
A12 is Pro;
Al13is Val;
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Al5is Lys;
Al6is Lys;
Al7 is Ala;
Al8is Ala.

12. The composition according to claim 11, wherein A19 is Trp.

13. The composition of claim 11, wherein at least one of A17 and A18 is Ala and at least one of
A16, A17 and A18 is Arg.

14. The composition of claim 11, wherein the administration of said ACTH analog peptide in an
in vivo Serum Corticosteroid Inhibition Assay reduces ACTH-induced corticosteroid secretion by

at least 10%.
15. The composition of claim 11, wherein the amino acid sequence at positions 25-39 is deleted.

16. A composition comprising an isolated ACTH analog peptide or pharmaceutically acceptable
salt thereof, wherein said ACTH analog peptide consists of the formula:
Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-Gly-Lys-A16-A17-A18-A19-Val-Lys-
Val-Tyr-Pro-Asn-Gly-Ala-Glu-Asp-Glu-Ser-Ala-Glu-Ala-Phe-Pro-Leu-Glu-Phe  (SEQ ID NO:
22)

wherein:

A16 is Lys, Arg, Gly, Val, Leu, Ile, Nle, Gln, Asn, Glu, Asp or an amino acid with an alkyl side
chain; A17 is Lys, Arg, Ala, Gly, Val, Leu, lle, Nle, Asn, Glu, Asp or an amino acid with an alkyl
side chain; A18 is Lys, Arg, Ala, Gly, Val, Leu, Ile, Nle, Asn, Glu, Asp or an amino acid with an

alkyl side chain; A19 is Pro or Trp; and
wherein, the amino acid sequence at positions 16-18 does not include two adjacent amino acid

residues selected from the group consisting of: Lys and Arg;

the amino acid sequence at positions 25-39 is optionally deleted; and

said ACTH analog peptide is not Ser-Tyr-Ser-Met-Glu-His-Phe-Arg-Trp-Gly-Lys-Pro-Val-Gly-
Lys-Arg-Ala-Ala-Trp-Val-Lys-Val-Tyr-Pro-Ac (SEQ ID NO: 20).

17. The composition of claim 16 wherein A19 is Trp.

18. The composition of claim 17 wherein at least one of A17 and A18 is Ala and at least one of
Al6, A17 and A18 is Arg.

19. The composition of claim 16 wherein the amino acid sequence at positions 25-39 is deleted.

20. The composition of claim 19 wherein A19 is Trp.

21. The composition of claim 19 wherein at least one of A17 and A18 is Ala and at least one of
A16, A17 and A18 is Arg.
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