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WD 2004/ 062653 PCT/ US2004/ 000037 THE USE OF ESTROGEN
RECEPTOR ALPHA MODULATORS FOR THE TREATMENT OF

WORMINSIE SCLEROSIS 5 FI ELD OF THE | NVENTI ON A¢ii/5S2004/000037

invention relates generally to therapies for treating
aut oi mune di seases and, nore specifically, to the
use of conpounds havi ng estrogen receptor a (ERa)
agoni st activity for the treatnment of autoi mmune

di seases. | n pHEUSE IO ESTROGEN RECERTOBMALRHAt es t O

t he usMOBDULAIIORS FOR B4E i MENE OFdVIUhDURLIESS CLEROSIS
(SERVB) for the treatnent of autoi mune di seases.
Furthernore, the present invention relates to nethods
of sel ecting conpounBELIEOFJHE INVENTKONr eat ment of
aut oi mune di seases. 15 BACKGROUND OF THE | NVENTI ON

Atk Thfrtoh SRR iacrtBhy 5, AR R PRI ARE penses
syards nmamek sgecifitally) ap pthe puseabie compoumelsr iessfrgn eetrogen receptor a

PR ish oo o ey B AR B i ugescendn partuier

T- thel peention( Tétatey oelHes uaadoft belectiver estunges (exegtor modulators

Tu is, Factor: TINE- Interferon-

(1 RRVSF I3 spaiebf ot uorbud isedte o lelirhore. thg presen
i ninverdipatrelatasglp. méhods bhsalectingbmmpoiundsi usefohfion¢he treatment of
di seases, t i ncidence of nmultiple sclerosis is 25
hi@ﬁ§W@%ﬁ@§%5§$'ms) in femal es conpared to nmal es'.

| munonodul atory effects of estrogens in M5 have been
shown. For exanplBPACKGROUND OF BdRINVENTION®E! i or at ed
during pregnancy, when estrogen |evels are high, and

wor sens during the post-partum period24. Further,
i nilubiplensotarosia (M )rist anreutbmweurmedineaseeqfdhé edntral MeB/ous system

G (L BONG iy eile T sTorEm s A P30 @IPREE ihfune response to
nochrhadrienis afmye)in okiisehgraciained yrinttgmMatia of thé OMNSsand myelin

fr i S n - |t .
DRG0 Egr Tl B st BHEfidk mioBde G fmor Necrosis
esFactat-a GEHSF-dE notegeroat\e IFN+y) t drelsraeiaid pre@inaBes)r ogdiate much of
al $3 iﬂﬁw‘(@ B&ﬁ&o hown to nodul ate di sease activity in
nmurine 8 expe Y'mental aut oi rmune encephal onyelitis
(EAE), a well-defined nodel for -1

As with a number of autoimmune diseases, the incidence of multiple sclerosis is

higher (2 to 3 times) in females compared to males’. Immunomodulatory effects
of estrogens in MS have been shown. For example, clinical disease is
ameliorated during pregnancy, when estrogen levels are high, and worsens
during the post-partum period®*. Further, improvement in symptoms have been
reported in MS patients given estradiol®. Estrogens appear to directly affect the
function of T cells and modulation of cytokine production by T cell clones from MS
patients has been shown®”. In addition, inhibition of the transcription factor NF-

kB by estriol was demonstrated in these cells®.

Estrogens also have been shown to modulate disease activity in murine

experimental autoimmune encephalomyelitis (EAE), a well-defined model for
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WD 2004/ 062653 PCT/ US2004/ 000037 multiple
scl erosi s9-13. This nodel was used to test treatnent

wowRah/ 8RS/ Ti ssue- Sel ective Estrogens ( TSES)P@nus2004/000037

estrogen receptor a selective agonists. SERVS are a

cl ass of drugs which bind to the estrogen receptor and
show 5 tissue-selective effects. The SERM ral oxi f ene,

for exanple, has estrogen- agonistic effects on bone,

| i ppikipleaseibradisdt't. i This Madelovas useddo ést tregiaTenanith SERMS/Tissue-

1) Ssehe ERPEGITISRy) Riuirosh Mosblon BN dod iy 2

16-epi estriol, ethanmoxytriphetol, clom phene, and

R o ERRTET P R By g e

nefweueiseiepliengffettby | #he SERMv adloxilese, $arcbxasple, has estrogen-

drol oxi.fene,, toremn fene, idoxife n ) L
O SR B SPLSFLIRNE ol BB S R S cspereanesonistc
eséffeefeos the brezishdhd gtaras. P heSERDSpnay irsiabarh)y agents @reviously
activate or

ol 8o AtieslrBRps. cRlenoes qoppior al AR irRRhcGbyithene

t r @&t tanfoxifen; Myum ¢9patibsibstgions deyivdtive, titwhione; §) rralpkifamecdnd its
agents havin strogen.rec 0 a Vit :
oS E W S RRTRere ! K 7 spovtene

pr @sniterie)V éduixifere, prandi diesoranaiedifboel ®of  tSERMBngeampete  with
aut oj nmune pat hol o in .a I ri,Si . .
crdkparecs g otes b KHHR raesbRR RS sier actvate or

r elslegKk estrogenagtion. &t activity to the mammal in an
anmount sufficient to decrease production of TH1
and/ or TH 2 cytokines. 25 The present invention also

pr AN digjscta ofrethd ogresdntt ineentiong isarto aprpvidenoore!  pathiods olgy treat

in manmal risi adm. nj ri ect |
oo SOREL R 20328 ls UG ol oen recorter
angublivitgubdriicil@iyt SERM8ecr ease production of TH 1

and/ or TH 2 cytokines. 30 The present invention

further provides a nethod of selecting conpounds

useful for the tr SUMMARYODF THIE INVENT$QNer osi s,
conprising selecting a conpound which

The present invention provides a method of treating an autoimmune pathology in
a mammal, comprising administering at least one agent having estrogen receptor
o agonist activity to the mammal in an amount sufficient to decrease production of
TH-1 and/or TH-2 cytokines.

The present invention also provides a method of treating an autoimmune
pathology in a mammal, comprising administering a selective estrogen receptor
modulator to the mammal in an amount sufficient to decrease production of TH-1

and/or TH-2 cytokines.

The present invention further provides a method of selecting compounds useful
for the treatment of multiple sclerosis, comprising selecting a compound which

has estrogen receptor o agonist activity.
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has estrogen receptor a agonist activity. -2 WO
2004/ 062653 PCT/ US2004/ 000037 BRI EF DESCRI PTI ON OF

wa bia4DRESY NGS The i nvention can be nore fully PCT/US2004/000037

understood fromthe detail ed description and the 5
acconpanyi ng drawings that forma part of this
application. Figure 1A shows the effect of the ER
antagoni st 1Cl on estrogen-nedi ated suppression of
di sease. 10 Figure 1 B shows the effect of Ral oxifene

vs. Conmpound s fect of
ER-sel ecti ve %@mm%t he

effect of in vivo adm nistration of ER-selective

ligands gn 15 TNF-a oducti.on | en .

08 P ol P OB 38 BB SRR anc e
acaﬁcah@bﬁﬁﬁ%@@mgsﬁﬁhtsaineatpbn@f thiggappdisatim. | L- 4
production by splenocytes frommce with EAE. 20

Fi gure 3C shows the effect of in vivo adm nistration

of Fifaltes €A egHolweéethel gifsuisofothe ERNantagordstulcll i @n ebyogen-mediated
spl enocytes frommce with EAE. Figure 3D shows the
ef4BPIessIPN A dFPAF- admi ni strati on of ER-sel ective

ligands on IL- 5 production by splenocytes frommnice

ith . 25 Fj 3 ) he ef f fi [
adHBHPCIE M PBeA L BR SBLTre COIRBIOA riEne
production by splenocytes frommnmce with EAE. Figure
3F_sh t he ef f ect [ i.vo,. admi ni [ f
EERUR eI o ey bR e g

spl enocytes frommce with EAE. Figure 4A shows the

ef f ect 0 und n.proliferatipon. of - sk

of L ot 2L BN Y 2o S S 56 R o 5o B iganas o
PCTN 239 0didti00 B3 épleRb@tsssfratBridowih EAE. ef f ect  of

conpounds on proliferation of CD4+ cells upon antigen
stimulation. 5 Figure 5A shows the effect of conpounds

onFigiie-3B piicviibkietfactyyf iretile atimimistratieh bEER-selective ligands on IL-

4 production by splenocytes from mice with EAE.

Figure 3C shows the effect of in vivo administration of ER-selective ligands on

IFN-y production by splenocytes from mice with EAE.

Figure 3D shows the effect of in vivo administration of ER-selective ligands on IL-

5 production by splenocytes from mice with EAE.

Figure 3E shows the effect of in vivo administration of ER-selective ligands on IL-

2 production by splenocytes from mice with EAE.

Figure 3F shows the effect of in vivo administration of ER-selective ligands on IL-

10 production by splenocytes from mice with EAE.

Figure 4A shows the effect of compounds on proliferation of CD4- cells upon

antigen stimulation.
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upon antigen stinulation. Figure 5B shows the effect
of conpounds on IFN-y production by effector T cells

WQIp@A/062853 gen stimnul ation. 10 Figure 5C shows PEEUS2004/000037

ef fect of conpounds on IL-4 production by effector T
cells wupon antigen stinulation. Figure 5D shows the
ef fect of conpounds on |L-2 production by effector T
cells 15 upon antigen stinmulation. DETAI LED

DESCRI PTI ON OF THE | NVENTI ON As di scl osed herei n,

S ent havi,ng est C or
20 s A THBEE 6 ¢8O e metnar Pecie e e LEdR pyf® upon
ofarﬁlgemstmulaeomat hol ogi es. These ef fects appear to be
due, in part, to the effect of such agonists on
reducing the production of TH 1 and/or TH 2 cyt oki nes

byFigureedA shaws tha effpetraf phvepyuraiscbna NF-bipeodiictien B effector T cells

p I Therefore, the present invention
pﬁioo%a%@&%n %@PW 8Pbf treat | ng an aut oi nmune pat hol ogy
i n a mammal, conprising adm nistering an agent having

ece [ oni st _act | to t
g R ST Re Rl F ofeBbadicen Y atreteelitn B o T cets
and:’ooranTgersmymlaﬂromes. The present invention also
provides a nethod of treating an autoi nmune pat hol ogy
in a mammal, conprising 30 adm nistering a sel ective
esi-’tlglnrge‘iC Blecwespthereffmdui edryouinds tohel Lamprsaliction tﬁyneffector T cells
'Uj) n%’_éfétc' nt to decrease production of TH 1
AEEB A e SOIERIY o5 - 4 v 2004/ 062653
PCT/ US2004/ 000037 The nmet hods of the invention can be
with,re ttoavrlet of aytoi e
P SR ML eTREE b nuldh b8 Werthrmefilof i Sfetag et
I nuplon chetipert stinawlatiomot |imted to nultiple sclerosis,
rheumatoid arthritis, psoriasis, autoinmune
thyroiditis, uvetis, nyesthenia gravis, inflammtory
bowel di seasDEMAILEDJESCRIPTION\OF THEINVENTHONS er r ed
enbodi nents of the invention, the manmal may be

femal e, nmal e, human or non-human. I n an enbodi ment of
t s diselesed dereih hadaidsitatibavif ngn egieniogaving esepyen réceptor o

a%%'ahi%f activity to a mammal reduces the severity of autoimmune pathologies.

These effects appear to be due, in part, to the effect of such agonists on reducing
the production of TH-1 and/or TH-2 cytokines by T-cells in the periphery and at
the site of pathology.

Therefore, the present invention provides a method of treating an autoimmune
pathology in a mammal, comprising administering an agent having estrogen
receptor a agonist activity to the mammal in an amount sufficient to decrease
production of TH-1 and/or TH-2 cytokines. The present invention also provides a
method of treating an autoimmune pathology in a mammal, comprising
administering a selective estrogen receptor modulator to the mammal in an

amount sufficient to decrease production of TH-1 and/or TH-2 cytokines.
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activity is admnistered by a route selected from
oral, transdermal, respiratory, 10 subcutaneous and

WO piaeadbus routes. In preferred enbodi nents PET/URM04/000037

invention, the TH 1 cytokine is selected fromthe

group consisting of TNF-a, IFNy and IL-2, and the

TH 2 cytokine is selected from the group consisting

of IL-4, IL-5 and IL-10. Those skilled in the art

I ¥68 HREHBdd Df tthatingentibh lcanebk atradicedmitie respspottsa variety of

characteri ze . segletio f .pro- Jnf t :
CovtRnngas Bafelhiein i adthaady S dByh HTTREA dng jpolyce but
mael AbdtEitnitdeePPORIplel stlatbsis, abtematoiEtatyitis e psatassn agfoimmune
anti-infla tory .cytokines.such IL- L= ,
Do BT B St it ooy ool ok pfd Biogren's
t Bgndpe@eUCtr preferodd Ehtbbdienentk ohéee irvestippribe seammal may be
a%né%i st rat%on of the LEa{ﬂent . I'n another 20 preferred

e PriBAle: RYMEnEr HRAHTYN, the production of both

TH1 and TH- 2 cytokines is suppressed. In a further
enbodi nent,, of t i.nventio t he, product.i .
oyt 8 iergtidens of e Buson fe g Rl Fts B8 rSCpp o' agonist
C yik\lity e SadnSinisiers by semute?Seléted fonmebesl,r eahseletyoali raspiratory,
t he, ERa agoni gt exhi bi tSU%g anti-inflammatory

aSHPeHtaReoUs apd IraveRRNS OYI§Si n NF- xB activity. In

anot her preferred enbodi nent, the ERa agonist is
non-sterojdal . .In further enmbodi t . th

TR eiriere Shasibefy o I BrinB e rh?tcﬁtgt('a%éﬁﬁele?ad from the
C 0 GnRBLRGbORNF-eNIEN-Y andii-2.eamd thaFblFzytbkine s selected from
i doxi f ene, dral oxifene bazedoxi f ; ] fen :

L G5 BrearsapsisTo@ o sk o P I RGR ke BBk Eikbonize
ofthithg TiHIY enédistedtibensel esponse iesthacamerizedcepsedretion of pro-
mpdul at or exerts a hi.ol ogi cal fe on,the br-aj ;

c dlaminatae; G¥akines, IER 'rlcgjd‘\%ﬁ ot 8%\%55' -2° R'H-2 Mdiated
P%édéﬁagwémaiaaﬁzedmwsqmmmmg ahmm?njnuﬁmralwmkmeswu@ss IL-
a nmethod o el ectin onmpounds,. us e :
£ oS by i e EEPE AT g o8 e, Flgndlly g, regucton
a gormaupdomhés s Baspressetlr by edmiréstegtiborofathagagenst In another
actiyvity. nyent.i | .assays for ' ' '

et RO P RRR S BT ey fhH 38 T2
argytokdlels i%ﬁﬂ?}ﬁesﬁfs@ldlt lvea surther gri_bbdliﬁtelnabﬁ the inventigyo thiesproduction
assays are e follown u ti L C : :
i iRiot ok &V@%‘”eBy'sr %pré)(%ﬁ%g ?rbdr (iﬁ%eq?{f&g}ggh a(gfoi!’—lé cytokines is
aspa¥ssed.yttl e CR, Dam an- Matsunura P.,

As a preferred embodiment, the ERo agonist exhibits an anti-inflammatory
activity, e.g. a reduction in NF-xB activity. In another preferred embodiment, the

ERa agonist is non-steroidal.

In a further embodiment of the invention, the SERM is selected from the group
comprising raloxifene, tamoxifen, lasofoxifene, idoxifene, droloxifene,
bazedoxifene, toremifene and their derivatives and analogs. In another
embodiment of the invention the selective estrogen receptor modulator exerts a

biological effect on the brain or central nervous system.
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Juul H, Butt TR Human estrogen receptor regulation
in a yeast nodel system and studies on receptor

WwW@wnioe16s3 and ant agoni sts, J. Steroid Bi ochem RMsi/UB004/000037

10 42:677-685 (1992); Katzenell enbogen BS, Bhardwaj B,
Fang H, Ince BA Pakdel F, Reese JC, Schodin D, Wenn
CK, Hornone binding and transcription activation by
estrogen receptors: anal yses using mamal i an and yeast
systens, J Steroid Biochem Mol Biol 47:39-48 (1993);

CRIEREIE S T e T Y
égftle;r géaﬂrﬂdﬁt 313 n@ﬂtlpldlgcl@eblbubcaﬁpﬂsammléqtmgca oedpairel which has
en response, o
Preskragaib[penion ooean sty GreRtETR seseviLiol Bbsfng in vito
a%@algrgt E%i\ﬁy,dﬁélh@%beﬁ})‘ﬁor@ stioiee Unclerduay amm\samam(:m inythe art.
[ iGaeLor heoash ey Ao Bt ralgut S Bk lont Sy iforddiated
grbgg l%f'\;lérél‘li’ceefﬁmﬂélff?ﬂ!a @jonriédm?ssmeenuf/td@hCR hlammm}sMamsdmuea P.,
n a_ fur e
e oMBbtin B LR e HUmen 0T (RAEiE sreuiiinn ) Sk M, Pstem
g%ﬁ%?&@%@s ?f rdeson @@ﬁhtlst@ aEdalfmigenlbts eBebroid Binchem Mol Biol
native
S o108 KatsgslerbaoospenF LR BRE BrF dnsbiie (e s ke

antd reess: JClhscihdin AW vgredef CK tl-ﬂc!m@nerIanmngvankdadrafmcnptlon
the full und r st andi ng){of t

bb
Ao SSSBEE FGeP AT ATEVARS KA RENBR Ensatl RS pstems.
ap.PSfléi'@ig Omb@ems Mdl mlmW?(1 9‘9;3»,@01’ affterriationial dhublication No.
' i n e _the al.re I

NP3t ol SodeNDirisis B BSrHE 5" Ryper P, 1002,
exﬁ*@'llmltsaof l@ﬁeer@]mar ltdapéclaiy estm@ﬂae are caghtogen aresponse, Mol

oni st" inclyde ral i such agoni -

S kcenond WA SR B e S A e i
t ohRETE HefRdd #0a eembesmbIG substemitiblly Oimine ESue actlwty of 17-p

echni ques, propertjes ound
reER SN 65 BGREPA ) e seRCITRG) Y PR 19 o
nmeans mgrom)l e(s), rrM means mlllm)l e(s), "s. c
means suy cut aneous, " tra t I

"pinga prefgried ﬁ@?bogfrg@nt af thmn\lﬁn q)ré E é)?flprg'ug e% SE%WP In a
abrry ahBsdiMent of the invention, the compound decreases TNFa production

by at least about 20%-100%, as described in Example 1l herein. In alternative

embodiments, the decrease may be at least 30, 40, 50, 60 or 80%.

Definitions of abbreviations and terms:
The following definitions are provided for the full understanding of terms and

abbreviations used in this specification.

As used herein and in the appended claims, the singular forms “a”, “an” and “the”
include the plural reference unless the context clearly indicates otherwise. Thus,
for example, a reference to “an estrogen receptor a agonist” includes a plurality of

such agonists.
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"Central nervous systent is abbreviated CNS.
"T-hel per-1" and "T-hel per-2" are abbreviated TH 1 and

waekpo2/o6266pect i vel y. " Tunor Necrosi s Fact or - aPCT/852004/000037

abbreviated TNF-a. 10 "Interferon-y" is abbreviated
| FN-y. "Nucl ear Factor-KB" is abbreviated NF-KB.
"Experinmental Autoi nmune Encephal onyelitis" is
abbrevi ated EAE. "Selective Estrogen Receptor

Mgkl abBrctiatibis ahbtieyi seetic@ORMBorrediorais te  Seitecafi \measure,
Estrogens” is abbreviated TSE

15 ".Est "

" ehBBILED: RIPRRITERE" COTRAEE? 208709 SPLhPa mEERFRRE. mi

" ARS8 OfnilImites( sprgawl meRRY inideinolets)abinevinaties! rillikole(s), *s.c.”
" Conpl ete Freun uvant" is ab reviat

ed
" PRRANS(SHRREPRAOUS) épa r&faaaﬂf&?e A?%é‘é%a’ﬁe"reé%a'
the term’ aut0| nmmune pat hol ogy" refers to a pat hol ogy
medi at ed aut oi nmune response. In

Mt“t'ﬁl?t%’l' ?lés 6é?rﬁ8'ﬁ{‘}86k4§ T cells recognize a host
C@CBﬁ’t?ﬁm]‘ér\}oOs@V@emf isnabbeeVidtes ONS. as forei gn and attack

| Rihelnse TE Pt opelbeios e pbrelpBE T A A o2 EeR L
Or“TG@\b} Naéroyie be@ahn@rubbmvtétédmau ng" as used herein

al so includes preve ive, curative and palliative
t riveFRERR-Y IS APRIRY| ﬁ: ‘th reference to autoi mune

paNhelleQQWactdsraiB?wameaamdwsemvab| e effect of the

T o RS b U By A Ao

SUS@%@ﬁ&&Eﬁrd&mcept@r mduatolrsﬁl”vs ahsbre\ﬁatemSF;RMS sonme or
clinical a sl ower

al |
pr o i55Ee SPISRtS g%eﬂ? 48 Qggev'ﬁteg | on in the nunber

ofgsfr&hetPeesptor” |st£tﬂ)rdw|§team a reduction in the nunber
or activity (e. cg@gkl ne -7 WO 2004/ 062653
PCW%I%(MI retion) of pathogenic T cells at

t her&bbipidbrofsit peptiigy is@ibbravidtéwePLiPr cul ation, an
“Complete Freund’s adjuvant” is abbreviated CFA.

“Post transfer”’ is abbreviated PT.

As used herein, the term “autoimmune pathology” refers to a pathology mediated
by a detrimental autoimmune response. In most autoimmune pathologies, T cells
recognize a host component in one or more tissues as foreign and attack that

tissue.

The term “treatment” as used herein includes preventative (e.g. prophylactic),
curative, or palliative treatment and “treating” as used herein also includes
preventative, curative and palliative treatment. “Treating’, with reference to
autoimmune pathology, refers to any observable effect of the treatment. The
beneficial effect can be evidenced by delayed onset of clinical symptoms in a
susceptible mammal, a reduction in severity of some or all clinical symptoms of
the disease, a slower progression of the disease, a reduction in the number of

relapses of the disease, a reduction in the number or activity (e.g. cytokine
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I mprovenent in the overall health or well-being of the
i ndi vidual, or by other paraneters well known in the

W@ra040b2%63 are specific to the particul ar di SeaBET/US2008000037

di scl osed herein, the term "agent having estrogen

receptor a activity" is an agent that exhibits ERa
activity and includes but is not limted to selective
estrogen receptor nodul ators and tissue-sel ective
esseaeteEms of 'ﬁlathogeman@e}Is alt slee sitenof pstRolpgy br & the circulation, an

a ' e t des tide genes ene,

£ Pt Pner IR e EReriche i SRBpal] e didNieusl. or by other
pr patecietrs el ksems i thiArtaind ardRbifecifitQo Ase prrtelidralisiate.

the term"mammual " refers to a human, a non- human

primate, canine, feline, bovine, ovine, porcine,

nuAs'; nésciosed theesin, Vi deinn &2igentd Iha{/ia@@s&b@éry rec@ptor®l activity” is an

ecognj ze that, a t )

gt i s ERAC By (45 PRluEs oifis il RE e splective

onestsogen ireceptdr nnaxiuleEbrs iadd pis swk- setlecmfe @Etrbgjtfnsl Sheftées tnay also
th Qn, anot her speci es, of nmamma

oD el hoBRish Bepfitee RGeSk PR PR co oG T, non
nopkytide amall omaeculesmatarsh atddatis gareiseaseeDNAEPIEMRNA.
i ncluding EAE, which is a credible ani mal nodel of
multiple sclerosis. An "anobunt effective to decrease

pr,@sj uséd bereid, theHdrnafdammalHeters o akhvres), a aﬁn-lhafrfahsprimate,
to a nt §ffect|ve at. dosaﬁes an for eri od

G obUE Sy R of e eenp e sboratory
t rmaJMn'rap, éﬂmbse rsmuenia irp itehant oguognlze thial & th@rapﬁmﬁcﬁmeameéb the

r et A MR dRO 08 Bl Fofies o ey erecipiivey of the

cy&fmlct Démel ‘dnetdw orebhoitier spedidseopmanerdl. ITheeﬁltlllsmnperson also

Aebrse AR P, BB LTl PR bbb are
admowlns inclatlingrE AR mdhidhhie aadpediblé yanipfal itelepgfanilBile isblerosis.
elicit a desired response in the individual, but also

with factors such as the disease state or severity of
t hen Camdinti effective e datrease pratiictiogef THRX ,andkdrgiti-20¢ytokines”

) o A Bl 5 S o B g
trawhtesrel theodesrerdemeSUMEdwf cta&aitmg antosrpﬂmealpadnmgg/ thl@nwﬂl be
oSkl BRI o 8o ek i e Becrse
r qrodyutize of Thitt dmdldsreTlraB mymkmealrethdwﬁem@dsbftth@p_te%bm invention
oSS AL 8Bl ol B Bl B ke,
i rthe oueid oft hémimixdratiors air&is [tm;’lslalhtyﬁﬁf megm'tlstefof ekditl ¥ edesired
tc}egpeo &A% Gnd i g&a‘l Ogut also wnﬂl1 factors such as the disease state or
severity of the condition to be alleviated, age, sex, weight of the individual, the
state of being of the patient, and the severity of the pathological condition being
treated, concurrent medication or special diets then being followed by the
particular individual, and other factors which those skilled in the art will recognize,
with the appropriate dosage ultimately being at the discretion of the attendant
physician. Dosage regimens may be adjusted to provide the improved
therapeutic response. An "amount effective to decrease production of TH-1
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-8 WD 2004/ 062653 PCT/ US2004/ 000037 and/or TH 2
cytokines" is also one in which any toxic or

waledmiosmsns al ef fects of the agonist is outwei BEEUSIPY4/000037

the therapeutically beneficial effects. Preferably,

the estrogen receptor a agonists are adm nistered in

the nmethods of 5 the present invention at a dosage

and for a tinme such that the production of TH 1

an and/or TH-2cydghinds” Msa} snalzcwisiels adly ﬁ&lmmé&rrﬁﬁ\tél%ﬁects of the

tr gg{ﬂ% n?gu@ &Ip Q? Py tﬁ?a%lgg i’sn%@azgﬁ% 5. CI al to

reduce the overall severlty of synptons of autoi mmune

di th t f . t
or PEAEREN The"STRBRH HickPior o FaskiRioAte Sdrinisape e dnetpeds of
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departing fromthe spirit and scope thereof, can 20
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invention to adapt it to \EXAMBKESusages and

conditions. Exanple |I - Effect of In Vivo

Adm ni stration of Conpounds in Ani mal Mdel of

MuT e prleeelﬁdlh\@mtierh 3 fuﬂl’ﬁar‘ﬂeﬁﬁedﬁnah@fodiowlmg@(atﬂpws [ $holill be

anj,
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30, Materials, an

f
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‘“@@é}@@%ﬂaﬁé@&?&@m@rﬁgdn’ic%ﬁB oﬁﬁ ntvler\w/t?onttg% apt I{ to various

usages and conditions.

Example 1 — Effect of In Vivo Administration of
Compounds in Animal Model of Multiple Sclerosis

This Example shows that, in an animal model of muiltiple sclerosis, in vivo
administration of estrogen receptor o selective agonists results in delayed onset
and decreased incidence and severity of disease.

Materials and Methods

Animals. Twenty-five intact female (6-8 weeks old) SJL mice (Jackson

Laboratories, Bar Harbor, ME) were used as donor mice in the adoptive transfer
model of EAE.
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PLig; (ﬁljm%ﬁ ?@_%&Eeﬁ@iﬁo%%ea% indef; C?tec!]%t é&%g s&V\L’?m hflg) U/mi
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The degree of disease severity was monitored daily using the scale shown in
Table 1.

Table 1: Scale of Disease Severity

0 no overt signs of disease

1 limp tail

2 limp tail/hind limb weakness (observed as a waddling gait; mouse’s hind limbs
fall through wire cage tops)

3 partial hind limb paralysis (mouse can no longer maintain rump posture but
can
still move one or both limbs to some extent)

4  complete hind limb paralysis (complete loss of movement in hind limbs;
animal
drags hind limbs; can grasp bar and pull itself up with no difficulty)

5 complete hind limb paralysis and/or mild fore limb weakness (can still grasp
bar;
but has some difficulty pulling itself up)

6 complete hind limb paralysis with severe fore limb weakness or paralysis;
moribund
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ani na cei ved
M ce were dosed beglnnlng 5 7 days prlor to the
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H&E sl i des per nouse eval uated. 15 Slides were
evaluated and | esi ons seen were graded subjectively
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05955084y Wby A 95081 o1 LA, b e
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arF@ﬂgerTlCle epgndymab aymeningedlieane aisp @s)focab (indinidlleas or not
(tRCAHRNR He LdoREoF LiflsSURABLARTY thef Q% ftbn ¥&%nined). Focal was
defined as very localized and not affecting every structure. Findings not defined
as focal were diffuse or affecting every structure (e.g. all vessels). Leukocytes
seen were primarily lymphocytes and macrophages with occasional neutrophils.
Demyelination was observed as distinct open holes in white matter tracts in the

spinal cord.

Typical murine models of EAE have scattered foci of slight to moderate-sized
aggregates of leukocytes and rarely have diffuse infilirates in the affected tissues.

Analysis of PLP-specific Recall Responses: Cytokine Production. To
examine the effect of compounds administered in vivo on cytokine production by
splenocytes from mice with EAE, mice were euthanized with CO, at peak disease

(14 days PT), and spleens were collected. Spleens were individually processed

-11-



10

15

20

25

30

defined as very localized and not affecting every
structure. Findings not defined as focal were diffuse

w@r00af6263 i ng every structure (e.g. all vessel BT/US2004/000037

Leukocytes seen were primarily |ynphocytes and

macr ophages wi th occasi onal neutrophils.

Denyel i nati on was observed as distinct open holes in
white natter tracts in the 25 spinal cord. Typical

muinfon eingted €l slfsp%dsavle‘terclamt eofe cedf dvlriodofzel@ itgbt cdlle were

| euk d
SRR B ReMTOR SRELER Al BN SR BT Moo o
Anctingsintgatioh aLrsxa;rpfeceﬁs/ml Re@e(lsl \A/Basrsttmnil%ed @yitholsi pg/m! PLP.

p ion. T ffect of
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or1 S finer Aot e wEpd Eor R RS o eroke yadiien by PLP-
f rovineed effédtdr oslis, UL -RAide Gverd @mMeﬂa&ltf( PNP- amulskiddYin CFA.
ured, in the s OWEer nat ant s

LAY -4, sbeBls Were, gallecies) &d piBale SRl GHHBPE TP RIS Were made.
( Gyftenyestsr mfGe&BeBﬂd/‘éreﬂﬁ)SpleBeqitwwe@ stiiutsted with :5??9{:3[192!8 in the
S an -

S e U CPaROKTY Tof B B o Bl Ssaielgaaies were not

Tastiuited and BuMirbd i egiuef 6@9*{"n€€dmﬁ’?’p@¢bﬁ%uﬁﬂs were added at
cytgkl ne pr%ctl on by PLP- prinmed effector cel SJL

NSteGaorFRtIoN 2! W AP tesnirdayt 'Pelébalﬂﬁncﬁiﬁpemaiﬁﬂférwere

1Qofaotsd af@lseies aese coldeatind anE-& |P91L\P |E$5' '||_ 4, 1L-2) were
suspensi ons wer e nade. After lysis of red

cén%sur%dp'né%éwé@,ata@ﬁ &siggiarfeitamnaticRean Pesrayd@/ m PLP
in the presence of conpound for 3 days at 37 C, 5%
C2. Control sanples were not 15 stinulated and

cFitast cof campoynds om Rrofifaration af) effegtap Jiwedswepen antigen
a‘iﬁmﬁliabon aTB ieR@ireotne atfetabi Salirefatidn Weffé\@t%?"r 6é1§ in vitro in

i ncubati on, supernat ants were col l ected and
t'%?%lﬂ‘sﬁtto Pb simulsjippk [ +els Profieratien wasiexpmined by flpw cytometry

| lusily therlloRgSds8d | SuLt RfcsSWRRY Rhantsd Wih LR emulsified in
C'yCEFAm?tArftlel(f: 1ged%?/sAéprlggns \Ilvére collected and single cell suspensions were
made. After lysis of red blood cells, spienocytes were labeled with carboxy
fluorescein succinimidyl ester (CFSE). CFSE-labeled cells were then incubated
with PLP for 3 days at 37 °C, 5% CO,. Compounds were added at a final
concentration of 1 uM. To determine the percentage of CD4" cells that divided,
the CFSE-labeled cells were stained with antibodies specific for the CD4 marker

prior to flow cytomeitric analysis.
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response to PLP stinulation, T-cell proliferation was
exam ned by flow cytonetry wusing the follow ng assay.
SJIL mce were imuni zed with PLP enulsified in CFA
After 10 days, spleens were collected and single cell
suspensi ons were 25 nmade. After lysis of red bl ood
ceRésultsspl enocytes were | abel ed wi th car boxy

fluorescein succinimdyl ester (CFSE). CFSE-I| abel ed
cells were then incubated wth PLP for 3 days at 37

C, 5% C02EffectrphHSERMsIFissucagielectivs Estréiievd on EAE induced by
concent r athoadaitive tpddsfdicofPiiBprnie dffeetoecdlignt age of
CD4+ cells that divided, the CFSE-|labeled cells were
stained with.antihodies specifjic for t CD4 nar ker .
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resulted in del.ay i S S rease
gL b brodyBion) 167 R RS o it e BRRS of g2 on
1 Wdise@se (Aigudet’dr m ne whet her the protective effects of
estrogen in this nodel 10 were estrogen

receptor-nedi ated, mce were treated with both E2 and
t Hreatesent owitin E2ceptwith ahé agBRMst rhickifeh®2,0f8Qomipelind A [2-

SRR A el LTI

Cdydmehibride [i@ench§drate] resulted in a delay in onset as well as decreased

) DAOTIEE AN R i Ttoqtee Aot it BiP b frulorgamisfent Wih ne

r edfebtsed these zothpbayds on e hiical Signelof dizsasks ¢eP@sd a reduction

i nci,dence and sgveri of di sease (Fiqure | an .

o PR B BERloN, Eols BT e, fha) cordse 8 brains from
C aonipe treddowith Bemphbiind Aad:om;i?m tc;)lfniaﬁ ﬁ@ﬂ&ﬁheﬂtﬁﬁttﬂeﬁ@@mups.
a . feduction in the amunt i nf.l amat or e

" b ERE R0 Re bR MR ettt an BFEREore S Grommennd A
t teategidnicet h Conpound A conpared to m ce from ot her
treatment groups. In addition, no denyelination was
detected in spinal cords from Conpound A-

Table Il. Histological Findings

Spinal Cord
Brain Meningeal/ Distribution Meningeal/ .
Treatment Perivascular of Brain Lesions Perivascular Spinal Cord
Leukocyte Infiltrates Leukocyte Demyelination
Infiltrates
Vehicle 3/3% (2.33)° Meningeal, Perivascular 3/3 (2) 3/3 (2)
and Periependymai
E2 4/4 (2.5) Meningeal, Perivascuiar % (1.7) ¥ (1.3)
and Periependymal
Raloxifene 5/5 (2.4) Meningeal, Perivascular 5/5 (1.4) 5/5 (1.2)
and Periependymal
Compound 35 (2.7) Meningeal, Perivascular 1/5 (1) 0/5
A and Periependymal

a = number of brains with finding/total number evaluated
b = average severity grade of lesions seen;
0= within normal limits, 1=slight, 2=mild, 3=moderate, 4=marked, 5=severe
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treated mce. Table Il. Hi stological Findings Spinal

Cord Treatnent Brain Meningeal/ Distribution
woreitogpsad /| Spinal Cord Perivascul ar of Brai nPCEESN$000037

Perivascul ar Leukocyte Infiltrates Leukocyte

Denyelination Infiltrates Vehicle 3/3a (2.33)

Meni ngeal , Perivascular 3/3 (2) 3/3 (2) and

Peri ependymal E2 4/4 (2.5) Meningeal, Perivascular 3/4

(1.7) 3/4 (1.3) and Periependynal Ral oxifene 5/5

(2.4) Meningeal, Perivascular 5/5 (1.4) 5/5 (1.2) and

Pdl.i ependgiffiect 6GbEptoogzh Récertar-Selebtivé Agealsts on EAE induced

Per i vascubgithé aBoptive BahsfePofiPUP Peinmapeichtortelts =

nunber of brains with findi ng/tot al nunber eval uated

b e rity grade of .l esions ;. 0= withi )
noﬁﬁ%\l’%ln?% ?ﬁ:"&%&h?,ﬁ“ﬁfﬁ fivp %Q%Hzriaﬁ e(PrOJi’¥'|‘?¥W8G, triol)
S5resultedein a I@Iaj0in2 00t 02 BB 4=3CTéddiS2204iheensy anl:ilseverlty of

= R S RO BB B AR e frtion

fnh d#’nH branmﬁd spindb c&nde&bnmated\/\MthEé tl@étdch\%hlde or with an ERB-

RS g 0O 5D, BRI BIRGE Geblobbymie which

[ wmeireleatrh:mnlambds erar hdady thef mosdli serasd tigftegucenred ltd the vehicle

o ol L S aElF it B e ony

withdn traseeoft theabeih \(@bued dhe dﬂneréli'i/cambEﬂi(lﬁ’pd;ﬁ)s/medulla on the

" QoG FRET Bpble NR R e wick i paRRlrost BTRale spina
t lerdsxsftthasermiaé weres sluwithio aopaal dichits 0 the vehicl e

control mce. Al four had slight |eukocyte
infiltrates in the nmeninges but only at

Table Ill.
Brain Meningeal/ Spinal Cord
Perivascular Leukocyte Distribution Meningeal/ .
Treatment Infiltrates of Brain Lesions Perivascular Spinal Cord
Leukocyte Demyelination
Infiltrates
Vehicle 4/4° (2.75)° Periventricular and 4/4 (2) 1/4 (1)
Ependymal
E2 3/4 (1.7) Meningeal 2/4 (1) 1/4 (1)
ERa-PPT (ERq) 4/4 (1) Base of the Brain 0/4 0/4
ERpB-041 (ErB) 4/4 (2.3) Periventricular and 2/4 (1.5) 2/4 (1.5)
Ependymal

a =number of brains with finding/total number evaluated
b = average severity grade of lesions seen;
O=within normal limits, 1=slight, 2=mild, 3=moderate, 4=marked, 5=severe

i. Effect of ER-Selective Agonists on PLP-specific Recall
Responses: Cytokine Production

Consistent with the effect of the ERa-selective agonist PPT on disease, treatment
of mice with PPT resulted in decreased cytokine production upon stimulation of
splenocytes with PLP in vitro (Figure 3). Both Th1/pro- (TNF-a, IFN-y, IL-2) and
Th2/anti-inflammatory (IL-4, IL-5, IL-10) cytokines were suppressed by in vivo
treatment with PPT, indicating that PPT may suppress disease by inhibiting T cell
activation, rather than by immune deviation from a pathogenic Th1 response to a
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treatnment of mce with PPT resulted in decreased

cyt old. ne [Effedtiof campoawmds e prelifetation offeffestireheslis wson
wi th PLP iantigen stimulatipme 3). Both Thl/pro- (TNF-a,
IFN-y, 1L-2) and 25 Th2/anti-i an ammtory (IL-4, IL-5,

o VRSPt B e St BB ARRey M L b, JedPerp iR "B rogen

i Perbpadndg AT arelwith eERa seledtiva, agaﬁuﬁerPFtThansxhisedl nmudecreased

S8 SPLBREA S0 ST o sl 2 ane

r 68pdired populations was syppréseERThesd mstxlits/wmehﬂqat edmdaf these
nocoﬁ‘fé{?ﬁﬁfls %@y 88¥e)tn?lélllyﬁaect o Séer 8}5 II tm& the Bonal expé:ns% of antlgen-

specific T cells 4

B. Effect of compounds on cytokine production by effector celis
upon antigen

Treatment of PLP-primed effector cells with the tissue-selective estrogen
Compound A or with a-selective agonist (PPT) resulted in decreased cytokine
production upon antigen stimulation (Figure 5). Both compounds inhibited the
production of the pro-inflammatory (TH-1) cytokine TNF-a. Both Compound A
and the ERo-selective agonists PPT also suppressed IFN-y production.
Incubation of these cells with the fissue-selective estrogen Compound A also
resulted in a concomitant increase in the anti-inflammatory cytokine 1L-4, whereas
the other compounds had no effect. These results suggest that ERa-selective
agonists (PPT) may have different effects than tissue-selective estrogens on
antigen-specific cytokine production. Whereas the former may suppress EAE by
inhibiting the production of pro-inflammatory (TH-1) cytokines, tissue-selective
estrogens may in addition promote immune deviation to a protective anti-
inflammatory/TH-2 immune response.
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5 Exanple 11 - Effect of Conpounds on Antigen-Specific
| mmuune Responses In Vitro The effect of tissue

W@ 008063652 estrogens (Conpound A) and ERa- sel eRCT/U82004/000037

ligands (PPT) on antigen-specific immune responses
was examned in vitro. 10 A Effect of conpounds on
proliferation of effector T cells upon antigen
stinmulation Treatnent of PLP-prined effector cells
with the tissue-selective estrogen 15 Conpound A or
wi th ERa-sel ective agoni s&oﬁga {o?é‘“ ted in decreased

proliferation of anti gen-'speu-r‘?-l-c—T cells (Figure 4).
Proliferation of both CD4+ and CD4- cell popul ations

e u . t~-that each_of
e D T
| i PRa-selgctiviee agbmista PPEx paipgiessed E Nt iegalting Spedaifiyedd dnset of
cel: 2 f 1§ oki-ne .
A i i R L ——
ofclipicht giginsret] distésscinomicedrdatediivith thdse ¢ansaumds avascassoeiated

CSpi A2l BT 00 A REH ) T I Bl oo

ankhigysuggesisrthatahessmeqrmaynde nty. re@Baoterdisemsp dydidsting trafficking of

A, L PR ST 418 05 1 BT doceasin

ERxihesibe ndleasleagxpnéssian arRiiordly saffestingorhesskineldismpkine receptor

i an. Lon: [ i,th. th
PIEBHESLH subee b Bisteod PEBGEBA Ty ShodytrBsiorast PLP-
i rprimesioaftestur calts witnSERMsETSEs ariveERavselertivel agumiﬂ(tj&sgggests that
i - - h . n , .
L T T u—
agdector selPPhesayindige ate fif aroatrastelbf thet sotibhathat differentiated

ti < ecti n ti -specific . y
ol s e o TS 4 e R SRR it i e
EAEN$Y: i nhibiting the production of pro-inflanmatory
(TH 1) cytokines, tissue-selective 35 estrogens may in
addi tion pronote imune deviation to a protective

artn Vitrojdatd presented ek guggenisribatreRpeelseive-atBnists, preferentially
SERMS or ER-anti-inflammatory ligands, may have direct effects on antigen-

specific T cell proliferation and cytokine production, thereby limiting the expansion
and differentiation of pathogenic T cells. All three types of ligands are effective in
suppressing the production of the pro-inflammatory (TH-1) cytokines. Tissue-
selective estrogens, however, may in addition promote the production of
protective anti-inflammatory (TH-2) cytokines, which suggests that these
molecules may have differential effects on PLP-specific immune responses.

The observation that SERMs/TSEs are capable of altering the course of disease
in this model is somewhat surprising, given the known effects of SERMs and
estrogen antagonists in murine systemic lupus erythematosus, the mouse model
for lupus. SERMs have been shown to have beneficial therapeutic effects in
lupus, an autoimmune disease in which the disease is exacerbated by

14-18

estrogens ™. Since SERMs appear to act in an antagonist fashion in lupus, it
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Treatnent with the SERMs/ TSEs ral oxi fene and Conpound
wWG@\200a962¢83 | as the 5 ERa-sel ective agoni st PPECT/US2004/000037

suppressed EAE, resulting in delayed onset of

di sease, as well as decreased incidence and severity.

The suppression of the clinical signs of disease in

mce treated with these conpounds was associated wth

r aau catlicipatduo ltlwgySlElﬁMsl wolddchyave sinilat tantagiooist iagtivityein EAE.

|n

Rlrte g PRI o b, b2 SERARGENR Sel pp RS effect, or
oﬁ:vom[al pridedeeai EAE.el Insteladt SERMs ldemonstrdﬁdi c@@ﬁasmsuppressmg
cor? for exanple, by decreasing adhesion nolecule

¥si on and/ or by affecting chenoki ne/ chenoki ne

receptor expressi on. Suppression of disease induced
by the adoptive transfer of PLP- prined effector cells
wi th SERMs/ TSEs and ERa-sel ective agoni sts suggests
that these conpounds have the capacity to alter the
activity of encephalitogenic 15 effector cells. These
findings are in contrast to the notion that
differentiated effector cells are nore refractory to
the effects of estrogens conpared with naive cells13.
In vitro data presented herein suggests that
ERa- sel ective agoni sts, preferentially 20 SERMS or
ER-anti-inflammtory |igands, may have direct effects
on antigen- specific T cell proliferation and cytokine
production, thereby limting the expansion and
differentiation of pathogenic T cells. Al three types
of ligands are effective in suppressing the
production of the pro-inflammtory (TH 1) cyt oki nes.
Ti ssue- selective estrogens, however, nmay in addition
pronote the production of 25 protective
anti-inflammatory (TH 2) cytokines, which suggests
that these nolecules my have differential effects on
PLP-specific i mune responses. The observation that
SERMs/ TSEs are capable of altering the course of
disease in this nodel is somewhat surprising, given
the known effects of SERVE and 30 estrogen
antagoni sts in nmurine system c | upus erythenat osus,
t he nouse nodel for |upus. SERMs have been shown to
have beneficial therapeutic effects in |upus, an
aut oi rmune di sease in which the disease is exacerbated
by estrogens"-la Since SERMs appear to act in an
ant agoni st fashion in lupus, it
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-16 WD 2004/ 062653 PCT/ US2004/ 000037 was anti ci pat ed
that SERMs woul d have sim | ar antagonist activity in

WEAH4/0636Rer ef ore, the prediction woul d be that PGEBRM04/000037

woul d either have no effect, or would exacerbate EAE
I nst ead, SERMs denonstrated di sease-suppressing
activity. 5 -17 WD 2004/ 062653 PCT/ US2004/ 000037
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conprths infgnmaidAianiamictint igficéntlte aéére@élfpr@@rﬁtoﬁ fAvTHID arlld/or
estr receptor a agonist activity to 5 the mamm

in agﬁg%oqyﬁfk'r%ﬁffi cient to decrease production of TH1
and/or TH 2 cytokines. 2. The nethod of claim1,
wherejin th ut.oj ne pat hol ogy.is selected from  t

o Sup! Tomeef oh ot it el tge SbimButEnShnBawn wiapted from
art hrthe igﬁoufpptﬁml Bistisg oF, rgﬂlﬂpllelsbl_@'rdﬁﬁ,l ﬁ%uh’igycga lafthfitis psoriasis,
uvetis, .inflanmatory bowel. di sease and Sjogren's._..
oy nar TG oAb, Beptsinfa amarory Dbl dseass Aad Siberers

I s fedyabome.15 4. The nethod of claim1l, wherein the
mammal is male. 5. The nethod of claiml1, wherein the
mammal is human. 6. The nethod of claim 1, wherein the

magITelhe Methed-of blamm 1, widtein.thd rainimedliwfénede.cl ai m 1,
wherein the agent is administered by a route sel ected

fromoral, transdermal, respiratory, subcutaneous and

| nYr aMeNeEhot @ftiakn 1 8wvherbig thehiaetngfis @bkl m 1, wherein
the TH1 cytokine is selected fromthe group 25
consisting of TNF-a, IFNy and IL-2.

5. The method of claim 1, wherein the mammal is human.
6. The method of claim 1, wherein the mammal is non-human.

7. The method of claim 1, wherein the agent is administered by a route selected

from oral, transdermal, respiratory, subcutaneous and intravenous routes.

8. The method of claim 1, wherein the TH-1 cytokine is selected from the group
consisting of TNF-q, IFN-y and IL-2.

9. The method of claim 1, wherein the TH-2 cytokine is selected from the group
consisting of IL-4, IL-5 and IL-10.

10. The method of claim 1, wherein the agent decreases Nuclear Factor-xB
activity.

11. The method of claim 1, wherein the agent is non-steroidal.
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9. The method of claim1, wherein the TH 2 cytokine is
sel ected fromthe group consisting of IL-4, IL-5 and

WO 2602062630 10. The nethod of claim 1, wherein PEEUSZPOH000037

decreases Nucl ear Factor-KB activity. 11. The net hod
of claim1, wherein the agent is non-steroidal. -20
WD 2004/ 062653 PCT/ US2004/ 000037 12. The nethod of
claim1 wherein the agent is a selective estrogen
receptor nodul at or admi ni stered in an anount

uf i ent creas uction of TH. 1 and TH 2
oy 15 ideaBengl phOERT TRl e aoefl s el v pdftgen e daptor
aut onmumop@dmmismgd insarsarheurt edffitienhto debreage prgaluction of TH-

conS|st| Itlple sclerosis, rheumatoid
art hrl?'?cggH%s% aut oi mune thyroiditis, uvetis,

i nfl armatory bowel d| sease and §jogren's syndrone. 10

I A R EM L RN T TN

mamMehe gﬁauﬁi&ioﬁSIstlﬁonflﬁjltlﬁl'daeclmi&pmeafnatdidihnmmz psoriasis,
17., The

V\:h h
O A A e i atehnSod W8HeS hnd hRigMys

cI ai reyhdromsier ei n the sel ective estrogen receptor

nodul ator is 20 admnistered by a route selected from
oral, transdermal, respiratory, subcutaneous and

| N4 aueaeihiod ofitigitn 14, Yvhefdie theahbmehad (s feialem 12,

wherein the TH 1 cytokine is selected fromthe group
consisting of TNF-a, IFN-y and IL-2. 25 20. The net hod
of 15| HemadtBod whelaig M2, tWrerditiiie myitneddl amals. sel ect ed
fromthe group consisting of IL-4, I1L-5 and IL-10.

21. The nethod of claim 12, wherein the selective

est6.0grRmethee pf caim2l wiaten thedbachee &asesariNucl ear
Factor-KB activity.

17. The method of claim 12, wherein the mammal is non-human.
18. The method of claim 12, wherein the selective estrogen receptor modulator is
administered by a route selected from oral, transdermal, respiratory,

subcutaneous and intravenous routes.

19. The method of claim 12, wherein the TH-1 cytokine is selected from the group
consisting of TNF-a, IFN-y and IL-2.

20. The method of claim 12, wherein the TH-2 cytokine is selected from the group
consisting of IL-4, IL-5 and IL-10.

21. The method of claim 12, wherein the selective estrogen receptor modulator
decreases Nuclear Factor-xB activity.
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-21 WO 2004/ 062653 PCT/ US2004/ 000037 22. The net hod
of claim 12, wherein the selective estrogen receptor

woeedioedess is selected fromthe group consi stPemUsio04/000037

ral oxi fene, tanoxifen, |asofoxifene, idoxifene,

drol oxi f ene, bazedoxifene, and toremfene. 5 23. A

nmet hod of sel ecting conpounds useful for the treatnent

of- multiple sclerosis, conprising selecting a

c oRpolifIm@tiogd of Rlakn &2twheyein theselpttve eatrogayomicsptor modulator is

act i vddidrt Qf  cleal m. wherein the .
conpound ?d;_ﬁ%m-s{@?%%tsfj \? ggselscé}[nrgodé 29?1'59"% e‘rtg%)ﬁ??ﬂ' lasoloxifene,
nmodul ig@xfene 2goloxifrnerrbazeddxifenec biad tar@Bifensher ei n t he
conmpound decreases TNFa production by at |east about

20% 15 20 25 30 35 -22
23. A method of selecting compounds useful for the treatment of multiple

sclerosis, comprising selecting a compound which has estrogen receptor o
agonist activity.

24. The method of claim 23, wherein the compound is a selective estrogen

receptor modulator.

25. The method of claim 23, wherein the compound decreases TNFq, production
by at least about 20%.
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