WD 2005/ 099755 PCT/ US2005/ 011767 METHODS OF TREATI NG AUTO MMUNE AND

| NFLAMVATORY DI SEASES FI ELD OF THE | NVENTI ON This invention rel ates
generally to the use of CD3 nodul ators, such as anti-CD3 5 antibodies, to
i nduce i mmunol ogi cal tol erance and nodul ati on of the inmune response for

the treat ngghoRipeddsd 0oi Mune di seases and/ or i nfl ammat opyred8RFEES -
BACKGROUND OF THE | NVENTI ON The i nmune systemis highly conplex and tightly

regul ated, with many alternative pathways capabl e of conpensating
deficiencies in other parts of the system There are however 10 occasions
when the i mune response becones a cause of disease or other undesirable
conditions if activated. Such di seases or undesirable conditions are, for
exanpl e, autoi nmune di seases, graft rejection after transplantation,
allergy to innocuous antigens, psoriasis, chronic inflammatory diseases
such as atherosclerosis, and inflammtion in general. In these cases and
ot hers invol ving i nappropriate or undesired i mmune response, there is a
clinical need for 15 i munosuppression. Accordingly, there exists a need

for conposition af _can be used in the treatnent of _immune-related

df seases. andBTHODS OF EREAKINGA BEGREM TN ENNIEE AMMATORY < based
on the discovery that a nodul ati on IFSEXESESxpression or activity, 20 |eads
to an inhibition of inflammtion in a rat nodel for clinical uveitis and a
decrease in atherosclerotic plEsisoraahogymsy | n a nouse nodel for

clinical atherosclerosis. Accordingly, the invention features nethods of
preventing or infla tissue. An,__inflaned

i,nhi bit.in tion in odi.l ;
P oo 1 5°char Y insinhbpiel apraty o 9° piedh o8 Bophibats ek Sty of ¢ he
ti ssues Udstibbdiss, tedindiebmimniokizlciaclelayceraadimoddation sfiht im@ikictrysporcefor heand
turbidity (fibri denat ur.ed profei. i.n viireous 25 (posterior part of
the eye) g%%m%%Fg%W%?ﬂ%ﬁ%%%%$gm*%g"¥?§§ﬁ£n¥ %?%%%s ocular tissue, eg., uvea
or. cardiac tissue, e.g., a vein, an artery, or a capillary. 1 WO

2005/ 099755 PCT/ @52005/ 0117 6BackedmymerTionviEsTiONhi bi t ed by exposing a cel
or tissue to a CD3 nodul ator in an anopunt

The imnmne systein is highly complex and tightly regulated, with many altemative
pathways capable of compensating deficiencies in other parts of the system. There are however
10 occasions when the immune response becomes a cause of disease or other undesirable conditions
if activated. Such diseases or undesirable conditions are, for example, autoimmune diseases,
graft rejection after transplantation, allergy to inmocuous antigens, psoriasis, chronic
inflammatory diseases such as atherosclerosis, and inflammation in general. In these cases and
others involving inappropriate or undesired immune response, there is a clinical need for
15  immunosuppression.
Accordingly, there exists a need for compositions that can be used in the treatment of

immune-related diseases and/or disorders.
SUMMARY OF THE INVENFION

The invention is based on the discovery that a modulation of CD3 expression or activity,
20  leadsto an inhibition of inflammation in a rat model for clinical uveitis and a decrease in
_ atherosclerotic plaque development in 2 mouse model for clinical atherosclerosis. Accordingly,
the invention features methods of preventing or inhibiting inflammation in a bodily tissue. An
inflamed tissue is characterized generally by redness, pain and swelling of the tissue. Uveitis is
characterized by reduced visual acuity, cells and turbidity (fibrin, denatured proieins) in vitreous
25  (posterior part of the eye} and anterior chamber. The tissue includes ocular tissue, e.g., uvea or
cardiac tissue, e.g., a vein, an artery, or a capillary.
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that leads to a reduction in the production of a proinflanmatory cytoki ne,
an increase in an anti- inflammtory cytokine or in an anount that |eads to
i mrunol ogi cal tol erance. The invention provides nmethods of inhibiting the
formati on of atherosclerotic plaque by 5 exposing a CD3 expressing cell to
a CD3 nmodulwbasosodtzker oscl erotic plaque is inhibited sughyudiiortée anount
of plaque associated with the arterial wall is reduced after exposure to
the CD3 nodul ator conpared to before exposure to the CD3 inhibitor. The
cell is any cell that is capable of expressing CD3, e.g., a |ynphocyte such
as a T-cell. The T-cell is a circulating T-cell, i. e., in the blood or

| ynph. Alternatively, the T-cell is within a 10 tissue, e.g. a | ynph node,
| ynph ducts, |ynph vessels and spleen. The tissue is an inflanmed tissue (or
a tissue that is at risk of becoming inflamed). By exposing is nmeant that
the cell or tissue is contacted with the CD3 nodul ator. The cell of tissue
is contacted dhflamrndtipn Grinkibiteid b exnoging ¢ felleor tissyy ot adpPapduiajor imgncamoahd | s
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met hods of preventing or a eV|at| omQ 15 inflammatory
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an i nfl amat oy p@ESRh §RNideNE R bNnkb R 1 f&rﬁmﬁ&lﬁ‘oﬁﬂi@do&%rot@ pﬁaae wpdul at or .
A CD3 nodul ator is a conpound tgﬁ%mtggcreases the expressio activity of

CD3. CD3 eX%etingA ?P%%"W“ﬁ%ﬂ‘w tora HetPsy A thgpsclefplic RBERS 1 ’éis‘%}?}t ng T-cell
activati Othat&ﬁ@arﬂ@d hd oﬂfg[hquhs!;dglateﬁ b@th&retanemanmwd udddonsr dé{[ié‘dutbdl ethefaw3 exanpl e,
anti-CD3 anti bodi es. ators_ are 2Q.adm nistered alone or in
conbinatiHﬂ&ngﬁmﬂﬁﬁﬁﬁggﬁgﬁqmquw ﬁﬁﬁﬁ% 0Nt or i mmunosuppr essi ve
drugs used t o Theedl isaiy dellftﬂaﬁiﬁﬁiab}by&fdmmfﬂDs fe@t, adpeatipdyes su% afbekil, at or

is adm ni st ered W t.h rt tero |ntrfero Jota, .2

nonst er oi @5‘1 k) lfgf’lﬁcfufa% aﬁy %theboo(i IS&HBQ)AHG rexa lsYﬂlythq‘losporl n A
or a db seémm%, ﬁHd':i lfriylplmga@,rwmph drsisntpnple vadsalsgmd sﬁlmmi)ssueﬁsaﬂinﬂam‘tﬂbj ect is a

mammal  sug, o 9& The
subject S sea(?)¥ ering ?t@ﬁiﬁo%?é ?r&%ivef&g g%‘%?nrt\ gmngrgsglgfy
di sor der . tigspd is geniagted pih thei @éﬁr@@dﬂﬁtqrn Eharst of Hysue Evﬁ@wﬂéﬁeqﬂﬁm' mdieetly on,

ocul ar i nf;lagnRbEQiy). q%&mmﬁlﬁ%m%o hfd2BTELLAN, hepatic inflammation,
pul monary i hfl ammat1’on, autoi mune di sorder$ or_ muscul ar inflammtion. A

subj ect suf f erTsgveptpmalse fogfurssiusthods of peryentgionylevatreammPwmPiai sor der 30 is
identifi eﬁﬂﬁﬁmﬁ@iy*m&ekﬁﬁ%huﬁ%gt @bk lsuifing fromPk @Sk OK@NbIBELE &1 of tissue

or detectjgn of
! 8ammatory disorder and administering to the subject a CD3 modulator.

A CD3 modulator is a compound that decreases the expression or activity of CD3. CD3
activities include T-cell activation. Methods of measuring T-cell activation are well known in
the art. CD3 modulators include, for example, anti-CD3 antibodies. CD3 modulators are

20  adminpistered alone or in combination with another anti-inflammatory agent or
immunosuppressive drugs used to treat an inflammatory disorder. For example, CD3 modulator
is administered with corticosteroid, a statin, interferon beta, a nonsteroidal anti-inflammatory
dfugs (NS AIDs), methotrexate, Cyclosporin A or a disease-modifying anti-thenmatic drags
(DMARDs).

25 The subject is 2 mammal such as human, mouse, rat, dog, cat, cow, horse, and pig. The
subject is suffering from or at risk of developing an inflammatory disorder. Inflammatory
disorders include cardiovascular inflammation, ocular inflammation, gastrointestinal
inflammation, hepatic inflammation, pulmonary inflammation, antoimmune disorders or
muscular inflammation, A subject suffering from or at risk of developing inflammatory disorder

30  isidentified by methods known in the art, e.g., gross examination of tissue or detection of



WO 2005/ 099755 PCT/ US2005/ 011767 inflanmati on associated in tissue or

bl ood. Synptons of inflammation include pain, redness and swelling of the
affected tissue. Unless otherw se defined, all technical and scientific
terms used herein have the sanme neaning as commonly understood by one of

ordi nary skwblhodsmed7ee art to which this invention 5 bel ahgsszeddloiiygugh
nmet hods and nmaterials simlar or equivalent to those described herein can

be wused in the practice or testing of the present invention, suitable

met hods and materials are described below. Al publications, patent
applications, patents, and other references nentioned herein are

i ncorporated by reference in their entirety. In the case of conflict, the
present specification, including definitions, will control In addition,
the materials, nethods, and 10 exanples are illustrative only and are not
intended to be limting. Other features and advantages of the invention
will be apfenmaionfasoartehsz tholkloobibny Syoetoaisloéuhilelesaticnpihdhaln pasindednkai ns. BRI EF
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di scovery_that a nodu] ation, of CD3 expression or activity results in a
reduced i ¥rifiRed bdep ol aublisgionn paiprt ponlirtionsnpalers. yndethe sefereiss mentioned

Spgci Ii cazhar?m al_amﬂ@bﬁgeaayf@@?ﬁaé inanbhadiuﬁiet;ﬁ%t. ﬂﬁ!&%&ﬁlapéiﬂ]_ﬂ{tcﬁwlﬁﬁéhti n g y f
reduction_ of,_si.gns S ONg, _associ a W uvei tis and a reduction o
at her oscl @Pﬁﬁ?agg%l%ﬁﬁ@g&ﬁﬁ%ﬁ‘éﬂf?n@g fion, the aptegplemethodsand east i ve

menbr ahe- datpds @o lilpepive cag addnrdmt ikedddto by ipltagyt es that are
non-coval ently i t.h one. anot her d wit lﬁl |. receptor.

ssoci ate h,the T-
The CD3 conpl €% ?rﬁecaﬁﬁﬁeag pantaes ,eﬁg?nttlﬁ?wﬂg%ﬁap%”ﬁ?m 8’?’51,161@ "% a chai ns
(al so r ef dtailedidésoripgion a8l DR 005/ 099755 PCT/ US2005/ 011767

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a graph depicting the clinical and histological effects of anti-CD3 therapyin a
15  ratuveitis model.
Figure 2 is a graph depicting the inhibitory effect of anti-CD3 therapy on atherosclerotic
plaque development in the aortic root of mice.
Figure 3 is a graph depicting the inhibitory effect of anti-CD3 therapy on the progression

of established atherosclerotic lesions in mice.
20 DETAILED DESCRIPTION OF THE INVENTION

The invention is based in part on the discovery that a modulation of CID3 expression or
activity results in a reduced immune response and an anti-inflammatory effect. More
specifically, administration of an anti-CD3 antibody resulted in a reduction of signs and
symptoms associaied with uveitis and a reduction of atherosclerotic plaque development.

25 CD3 is a complex of at least five membrane-bound polypeptides in mature T-
lymphocytes that are non-covalently associated with one another and with the T-cell receptor.

The CD3 complex includes the gamma, delta, epsilon, zeta, and eta chains (also referred to as



subunits). Wen antigen binds to the T-cell receptor, the CD3 conpl ex
transduces the activating signals to the cytoplasmof the T-cell. CD3
Modul ators A CD3 nodul ator refers to an agent that nodul ates the expression
or activity of CD3. By 5 nodulates is neant, the agent pronotes,
i ncreases, WBGHRASHsPr neutralizes the expression or agdibaéoefsCD3. A
CD3 activity includes, for exanple, transducing a T-cell activation signal.
T- cell activation is defined by an increase in cal cium nedi at ed
intracellular cGWwW or an increase in cell surface receptors for IL-2. For
exanple, a increase of T-cell activation is characterized by a decrease of
calcium nediated intracellular cGWw and or |IL-2 receptors in the presence
of the 10 conpound conpared to a the absence of the conpound. Intracellular
cGW is neasured, for exanple, by a conpetitive i mmuunoassay or
scintillation proximty assay using commercially available test kits. Cel
surface | kbnitsp CW¥pdnantgen bindgwakeT-e€ll ba@phios X hEconplex dahandts the agivaddpdi ng  to
an |L-2 recepton a th&%ﬂ%ﬁﬁyﬁf As t he PC61 anti body. A CD3 nodul at or
i ncl udes, "For exaﬁ%ﬂ% anti - 5§‘antibodies or fragments thereof. 15
Optionally, the anti-CD3 antibody is a single chain anti-CD3 anti body, a
bi speci fi €DAModul@R anti body or a heteroconjugate anti-CD3 antibody. The
antibody is an activating anti-CD3 antibody, thus, it induces CD3
activity. At ' ' ' iZl i, = nt i body,
fhus., 11 r educneD L ior R G848 Safy Ao EAIASLI B pE B, BT 1
art. EXxenprdafesdgmpanChe agent ptopglesgndrgasds dgercasp gt neatralizeiBe enpressipmart ed t o,
OKT3, 4. : Clslg : : RLV:.3; : 1.
NI A ) T e AR

Preferably, thhe anti- antl ) ( e sane es as | ]

145- 20 1, clegiivation i dfiged bsom inapere ingpiginm rpgdiatad inteage] MP or pyiggressalst y, the
anti body AfSulpR6 el 700, Pér exBEIL, DikREscAT TLRI hANHES: it BRrabieSed By b MUNe
response to the antlbod%r Those skilled in the art will recognize that it

i s possi bfiggreass of el mdiate ipipseliulay AEVE wdordkrarsariont A tiedrrseaCs ol ant i body
has the sasipotildoRpasd BS: i Hbkencd B (R oinpOEM. Bkl dNIP iskddsuraClorl, Leud,
H T3a, BC3 SF? SP34, . RI V-9, and UCHﬂéEEX ascertai ni ng whet her .t he forner
prevents PREPICAMASPTPTEING BIRUoAE ¥ * LRIPFHUN 258Y PReSPTREEY ot her T

€
cel | surf aeBableritst fign Cepokfyoe Bi-2 eeeptokhare GEBumd firgesmylq by gepinimdes tisdidgr

ol ypept i an P pfshly saBRT RRE e TEo) FRERCTES 01 't 230 chains.) I the
ant i body bei ng: €e¥medildonipduedss fon ccmpieain€DB eghpodiks ¢rfmgnavetheteafh, as shown
by a 15 Optionally, the anti~-CD3 antibody is a single chain anti-CD3 antibody, a bispecific anti-CD3

antibody or a heteroconjugate anti-CD3 antibody. The antibody ig an activating anti-CD3

antibody, thus, it induces CD3 activity. Alternatively, the antibody is a nentralizing anti-CD3

antibody, thus, it reduces CD3 activity.

Anti-CD3 antibodies are well known in the art. Exemplary anti-CD3 antibodies include, but are

20  not limited to, OKT3, G4.18, 145-2C11, Leud, HIT3a, BC3, SK7, SP34, RIV-9, and UCHT1.
Preferably, the anti-CD3 antibody binds the same epitopes as OKT3, G4.18, 145-2C11, Leud,
HIT3a, BC3, SK7, SP34, RIV-9, and UCHT1. Preferably, the antibody has been humanized or

equinized as to reduce the host’s immune response to the antibody.

Those skilled in the art will recognize that it is possible to determine, without undue

25  experimentation, if an antibody has the same epitopes as antj-CD3 antibody OKT3, G4.18, 145-
2C11, Leud, HiT3a, BC3, SK7, SP34, RIV-9, and UCHT1 by ascertaining whether the former
prevents the latter from binding to a CD3 antigen polypeptide or other T cell surface antigen
polypeptide. The CD3 antigen polypeptide is for example the CD3 epsilon polypeptide
complexed with another CD3 subunit polypeptide (e.g., gamma, delta, epsilon, zeta or eta

30  chains.) Ifthe antibody being tested competes with an antibody of the invention, as shown by a
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4 WD 2005/ 099755 PCT/ US2005/ 011767 decrease in binding by the anti body of
the invention, then the two anti bodies bind to the sane, or a closely

rel ated, epitope. Another way to determ ne whether an antibody has the
specificity of an antibody of the invention is to pre-incubate the

anti body ofwhhgysiossention with the CD3 antigen pol ypeppdes@soliee! |
surface antigen polypeptide with which it is normally reactive, and 5 then

add the anti body being tested to deternmine if the antibody being tested is
inhibited inits ability to bind the CD3 or T cell surface antigen

pol ypeptide. If the antibody being tested is inhibited then, in al

|l i kelihood, it has the sane, or functionally equivalent, epitopic
specificity as the antibody of the invention. As used herein, the term
"anti body" refers to i mmunogl obulin nolecules and 10 i rmunol ogi cally active
- portions of inmmunoglobulin (1g) nolecules, i.e., nolecules that contain an
antigen bhé&ﬁﬁaﬁb@n Bi'nﬂ]ﬁ% bt anibody cfﬂt‘ﬁeﬁhwlreym&i el the kWBTANIBS REGiM t\ihb Bdmeaor
antigen. odi es

i ngl
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Pr ef er abl yt antib@lyafi the lroeytion $s mpfeuhélgoatlaﬂmﬂmdyoﬂjmwenﬂyn Wihpthe CD3cal | y b| nd"
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h h d
with ot eﬁbllﬁgk&’ﬁ?&i’&é eps or 8 el pemgr%h@oly%a?&%ﬁ OF 1 w@BbAPRG ¢ no%ﬁllsg es any

protein determ nant capa Ing to an i mmy ulin,
scFv, or ihibiteddyn, ﬂ@@éﬁ@@oodams the pamie; eflmctiperlly ieqrovaleb sbitapip spesifsitie in

determ na@gaﬁgg@bgﬁh&{weﬁgﬁpl fic binding to an inmunoglobulin or T-cell
receptor. 20 Epitopic _determ nants usually consist of chemically active

surface groupiffgecddrrein fhsdeme antbady) rofers tojpmpgogiehulis motecleipd si de chai ns
and usggal irmmhlalbgma@%ﬁd;ﬁrdom @ﬁmﬂiuﬁ@gitﬁiuﬁ’mﬁé) r§61£ddﬁe§ %ahmlesnh@rt@e@t;&ﬂd@t ics, as

well as s eC|f| char cha rls 1cs. An antj is sai

speci f i caf 3gT T]i'f“isﬁ Wﬂ?@?@@?mt'i’d‘ﬁae‘&ﬁ?gtﬁ a?’“éb"d‘gs 1 pM
pr ef er abl yiclde, pélGclaid, andodimal, clﬁmeﬁ@ Eiaglk YhainSF..,, HOR Md }%5)2 AagbsRdadien®i,n, the

refer to PREMGERy.Peft-Proe aloranp Sere bt i BeeliSREElaSy an
i rMmunogl ofiuunoreastseathl’ & mendt that teenintilgdn rdaas with bihor nloee antipeniodgteobindintn | S
z gﬁ ¢ 'bfé!; gxot:rlggegdeéé draﬁpgt% Ond &’Je? %t%éal’:‘{ 4., o) YR RS aePb Q% Lk er actions
lower affinity (Kq > 10°°) with other polypeptides.
As used herein, the term “epitope” includes any protein determinant capable of specific
binding to an immunoglobulin, an scFv, or a T-cell receptor. The term "epitope” includes any
protein determinant capable of specific binding fo an immunoglobulin or T-cell receptor.
20  Epitopic determinanis usually consist of chemically active surface groupings of molecules such
as amino acids or sngar side chains and usually have specific three dimensional siructural
characteristics, as well as specific charge characteristics. An antibody is said to specifically bind
an antigen when the dissociation constant is < 1 pM; preferably < 100 nM and most preferably <
106 nM.
25 As used herein, the terms "immunological binding," and "immunological binding
properties” refer to the non-covalent interactions of the type that occur between an
immunoglobulin molecule and an antigen for which the immunoglobulin is specific. The
strength, or affinity of immunological binding interactions can be expressed in terms of the
dissociation constant (Ky) of the inferaction, wherein a smaller K, represents a greater affinity.
30 Immunological binding properties of selected polypeptides are quantified using methods well

known in the art, One such method entails measnring the rates of antigen-binding site/antigen
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di ssoci ation constant (Ka) of the interaction, wherein a smaller Kd
represents a greater affinity. 30 I munol ogi cal binding properties of

sel ected pol ypeptides are quantified using nethods well known in the art.
One such nethod entails measuring the rates of antigen-binding site/antigen
S WO 2005/ 0@9 490334 US2005/ 011767 conpl ex formati on aperdaeaizas i on,
wherein those rates depend on the concentrations of the conplex partners,
the affinity of the interaction, and geonetric paraneters that equally
influence the rate in both directions. Thus, both the "on rate constant”
(Ko") and the "off rate constant” (Koff) can be determ ned by cal cul ation
of the concentrations and the actual rates of association 5 and

di ssociation. (See Nature 361:186-87 (1993)). The ratio of Koff /Ka"

enabl es the cancellation of all parameters not related to affinity, and is
equal to the .dissociation constant Ka. (See, generally, Davies et al.
(1990) AnenrgilexRenmaBpowaidaifssdintiag vhaeB)hosArntea depebd oy the forcéndrations 9Etht

. g
cqui 1 br 1 coriHafhner? aRAREH bF gf" (FRUGE o Py e R 00 B il e
pr ef er abl {pezateg g bﬁﬂ?ldﬂaﬁ@nﬁwﬁb‘@ss ther fab‘aty caﬂstamﬁ Kt @ei'gff mm@t bM as

measured By Aag8Y &etéﬂfrﬁd ﬁ?cdi&zﬁ'n% bﬂﬁé&n@nﬂﬂioﬁ&aﬁ%ﬁ@a&é&ﬂ%te&ﬁ%a]oaE tickS SaY S
known to tFfose skill he art desirable to nodif e anti body

of thedi n@@rﬁﬁswwtﬁew%éﬁl 1% ?é’f(ﬂ@éb)or’fh@x}h@@%ﬂ%éﬂab&éthpém@#haﬁ%e t he
ef f ecti vepesipanel-RotRlatcd @syrmhity, 88 dduRdo ﬂl@'ﬂl&&lﬁmﬁ&{ c%hﬁéht@hﬁ@@é es. For

exarrpl e, cystel ne reS| z gﬁf can _be i ntroduced Fc region, thereby
al | owi ng #HEefReTs g4l 4990) 4mmyel Bey Bipchen ﬁ%’t*?fgo‘ﬁf”? rf“t‘ﬁ’it‘g"dr}’é’ﬁﬂ’@ﬁm%e

hom)g i Irrysr inc}enalg? {skegiel Yo dpbtifical Biad &tae@bxmomd nﬂ%jer@ﬁlﬁb’zﬁﬂak llnfidhﬁg aﬁktbﬂcatl on
capabilit nd/or _in ement - nedi ated c il

ant i body- é@g’én&é‘y{ pEﬂgq“Iﬁ’LH ?Ood%%i?r&‘ ety SABedY. and mast pref ?’9"?9 %%OOGHM"O J. Exp
Med. , 1d76abouﬂ11§1\11 ab h¥asufcl DY AJsa @i bilchoR @8 sSigand bid dAFESAYs or shARi A8 ki id2

(1992)). ive an antibody can be engineered that has dual Fe
regi ons ﬁ'&{\ %“alﬁ h%ﬁmnave enhanced conpl ement |ysis and 20 ADCC

capabil'iti es. KiSdesirbletoansidly tetanidilody ofthé invénting &ith taspegt tbeffecgn furBtion240- 230
G800 aftBLiBed EocRLR o i SeB, WELLEKOIR L Colol fues, such as

affinity ora &1 N rowde
primaril ye&ahleiel @@einp a&atdueiﬁcaiba mmiueedsmp thmFe rMQqﬁmlloyfmgwﬂerchain

al terpatiy ﬁde btoﬁg o?:ﬁ?cﬁhfni Bis MY GRe ﬁ\fsyuﬁlhneo A J;b%aga.gggéma{egk Fhave

i munogl obul 1 n an epltope t 1'zed on a

col um t olpEgved ylt wwﬂﬁ@b@w@@/@i @cr@se%smqpmw 1hsdidtedregth iffneiand  y
chr omat 0g4naBk-depsHdbdticQRldr eNloteiciy HIRY! GRHLLBS et b, HigFMss ts: f Or

1191-1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992)). Alternatively, an antibody
can be Iengineered that has dual Fe regions and can thereby have enhanced complement lysis and

20 ADCC capabilities. (See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989)).
Antibodies are purified by well-known techniques, such as affinity chromatopraphy using

protein A or protein G, which provide primarily the IgG fraction of immune serum.
Subsequently, or alternatively, the specific antigen which is the target of the immunoglobulin
sought, or an epitope thereof, may be immobilized on a column to purify the immune specific

25  antibody by immunoaffinity chromatography. Purification of immunoglobulins is discussed, for
example, by D. Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol.
14, No. 8 (April 17, 2000), pp. 25-28).

Therapeutic Methods

Inflarnmation is inhibited by exposing, e.g., contacting a tissue or a CD3 expressing cell

30  with a CD3 modulator, e.g., an anti-CD3 antibody. A CD3 expressing cell is for example, a
6



exanple, by D. WIlkinson (The Scientist, published by The Scientist, Inc.,
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(e.g., promote) anti- mﬂammatory cytokine production. An anti-inflammatory cytokine is a

cytokine that reduces an inflammatory response. More specifically, an anti-inflammatory
cytokine controls the proinflammatory cytokine response to regulate the immune response, Anti-
inflammatory cytokines include, for example, the interleukin (IL)-1 receptor antagonist, TGFf,

20 IL-4,1L-6, IL-10, IL-11, and IL-13. Cytokines are detected for example in the serum, plasma or
the tissue, Cytokine production is measured by methods known in the art. For example,
cytokine production is determined using an immunoassay specific for a pro-inflammatory
cytokine or an anti-inflammatory cytokine.

An inflammatory response is evaluated morphologically by observing tissue damage,

25 localized redness, swelling of the affected area, cells and turbidity in the vitreous and anterior
chamber of the eye. Alternatively, an inflammatory response is evaluated by measuring c-
reactive protein, or [L-1 in the tissue, serum or plasma. A refurn to baseline white blood count
also indicates a decrease in inflammation.

Alternatively, the inflammation is reduced by exposing a tissue or a CD3 expressing cell

30  to a CD3 modulator in an amount to redistribute and/or eliminate the CD3-T cell receptor
complex or CD3 complex on the surface of a cell, e.g., a lymphocyte. For example, the CD3
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least 1 week, 1 month, 3 months, 6 months, 1 year, 2 years, or 5 or more years after treatment is
withdrawn. Thus, immunological tolerance is particularly useful in treating or alleviating a
20  symptom of a chronic inflammatory disorder. Long term immunological folerance can be
achieved either through soluble mechanisms such as cytokines or via direct cell-cell contact
involving but not limited to Granzyme A, Granzyme B and/or Perforin.
The formation of atherosclerotic plaque on an artery, i.e. arterial wall, is reduced or
prevented by administering to a subject a CD3 modulator. Plaque is a combination of
25  cholesterol, other fatty materials, calcium, and blood components that accumulate within the
artery wall lining. A reduction of atherosclerotic plaque is defined by a decrease in luminal
narrowing, i.e., a widening of the lumen. Luminal width is measured by methods known in the
art, such as contrast angiography and Doppler velocity waveform analysis.
The methods are useful to alleviate the symptors of a variety of inflammatory disorders
30  or autoimmune disorders. The inflammatory disorder is acute or chronic. Inflammatory

disorders include cardiovascular inflammation (e.g., atherosclerosis, siroke), gastrointestinal
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cicatricial pemphigold, cold agglutinin disease, crest syndrome, Crohn’s disease, Degos® disease,

dermatomyositis-juvenile, discoid lupus, essential mixed cryoglobulinemia, fibromyalgia-
fibromyositis, Graves® disease, Guillain-Barré syndrome, Hashimoto’s thyroiditis, idiopathic

20 pulmonary fibrosis, idiopathic thrombocytopenia purpura (ITP), IgA nephropathy, insulin-
dependent diabetes mellitus, juvenile chronic arthritis (Still’s disease), juvenile rheuvmatoid
arthritis, Méniére’s disease, mixed connective tissue disease, multiple sclerosis, myasthenia
gravis, pernacious anemia, polyarteritis nodosa, polychondritis, polyglandular syndromes,
polymyalgia rheumatica, polymyositis and dermatomyositis, primary agammaglobulinemia,

25  primary biliary cirrhosis, psoriasis, psoriatic arthritis, Raynaud’s phenomena, Reiter’s syndrome,
rheumatic fever, rheumatoid arthritis, sarcoidosis, scleroderma (progressive systemic sclerosis
(PSS}, also known as systemic sclerosis (SS)), Sjégren’s syndrome, stiff-man syndrome,
systemic lupus erythematosus, Takayasu arferitis, temporal arteritis/giant cell arteritis, ulcerative
colitis, uveitis, vitiligo and Wegener’s granulomatosis.

30 The methods described herein lead to a reduction in the severity or the alleviation of one

or more symptoms of an inflammatory disorder or an avtoimmune disorder such as those
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pressure in the affected eye is initially reduced due to secretory hypotony of the ciliary body.

:i

However, as the reaction persists, inflammatory by-products may accumulate in the trabeculum.
If this debris builds significantly, and if the ciliary body resumes its normal secrefory output, the
pressure may rise sharply, resulting in a secondary uveitic glaucoma.

20 Uveitis is diagnosed by an ophthalmologic examination by a physician or veterinarian.
Vasculitis

Vasculitis is an inflammation of the blood vessels. Inflammation is a condition in which
tissue is damaged by blood cells entering the tissues. These are mostly white blood cells which
circulate and serve as our major defense against infection. Ordinarily, white blood cells destroy

25  bacteria and viruses. However, they can also damage normal tissue if they invade it. Vasculitis
can affect very small blood vessels (capillaries), medium-size blood vessels (arferioles or
vemules), or large blood vessels (arteries and veins).

Vasculitis can cause many different symptoms, depending upon what tissues are involved

and the severity of the tissue damage. Some patients are not ill and notice occasional spots on
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chol esterol,
cellular waste products, and calcium in the inner lining of an artery (i.e., plaque) and has a

15  significant inflammatory component. Eventually, this fatty tissue can erode the wall of the
ery, diminish its elasticity (stretchiness) and interfere with blood flow. Plaques can also
rupture, causing debris to migrate downstream within an artery. This is a common cause of heart
attack and stroke. Clots can also form around the plague deposits, further interfering with blood
flow and posing added danger if they break off and travel to the heart, lungs, or brain.

20 Atherosclerosis often shows no symptoms until flow within a blood vesse] has become
sertously comprontised. Typical symptoms of atherosclerosis include chest pain when a coronary
artery is involved, or leg pain when a leg artery is involved. Sometimes symptoms oceur only
with exertion. In some people, however, they may occur at rest.

Risk factors include smoking, diabetes, obesity, high blood cholesterol, a diet high in fats,

25  and having a persona} or family history of heart disease. Cerebrovascular disease, peripheral
vascular disease, high blood pressure, and kidney disease involving dialysis are also disorders

that may be associated with atherosclerosis.

11



cellular waste products, and calciumin the inner lining of an artery
(i.e., plaque) and has a 15 significant inflamuatory conponent. Eventually,
this fatty tissue can erode the wall of the artery, dimnish its
elasticity (stretchiness) and interfere with blood flow. Plaques can also
rupture, cayph i@y is to mgrate downstream w thin anp@fi®hoéobi s IS a
common cause of heart attack and stroke. Clots can also formaround the

pl aque deposits, further interfering with blood flow and posing added
danger if they break off and travel to the heart, lungs, or brain. 20

At heroscl erosis often shows no synptons until flow wthin a bl ood vessel
has becone seriously conprom sed. Typical synptons of atherosclerosis

i ncl ude chest pain when a coronary artery is involved, or |leg pain when a
leg artery is involved. Sonetimnmes synptons occur only wth exertion. In
sone people, however, they may occur at rest. Ri sk factors include snoking,
di abet es, obesity, hlgh bl ood chol esterol, a diet high in fats, 25 and
havi ng a Thetapewtio Administratidnl y hi st ory of heart disease. Cerebrovascul ar

di sease, peripheral vascular disease, high blood pressure, and ki dney

di sease invol q&&n% r ed with
atherosclerongngT%h%E¥§%%§/099 E@R%%%§%%%%6§}8%?%%¥qq¥%erape %%%h
Adni ni st reempBfngrHeD] modiatordreiaried tafiesin ss@rithsiapeudie corapousd® subj ect, e.g.,

human or a hom%ffecﬁvé?ﬁﬂﬁﬁt%fta'tﬁé?apeﬁtﬁ% géinﬂﬁk;@ef@ﬁy EBRUb&L AN n(g?l@'gft@r red to
herein as_a "therapeutic conmpoun( fective amunt of t herapeutic

conpouhd 4‘9@“%?%%/#&@@60?1?90%5%%’@% %Ge@@#@dwg thoge slajledip the mies’epq%alp %o

Effectiv emﬁt@ SPRmYAR Mo SxciB&0 Gaba, ash ddYdrihReRios kith beer théraddit hatmendependi ng
on route § adm njstratjo exc i ent usggmﬁ*and coadnini stration with

ot her t hePpERRYSRO o P anmpt 2Ty ty agfsdpr LEAting PrYHRR AL ory
agent s oralle¥igingpeyityptom dLpdrSculd inflam@@ory@sorder. €A GRiapaGic edgimenl it Qviadt | Ng a

synpt om of ar, |cula' i nfl am tor di sorder. UtIC reginen is
carri ed %‘u? lﬁ ?q E at'egto QUi ﬁ%ﬁ%%&f CEH 1f)?teeqw ne

suf f erd ng:lefreﬂopmg) a mﬂannnateﬂy duﬁordkﬂ od&ﬁt&ﬂnmpnd@or@rs using siandued wethoddi sor der, or
aut oi mmune di 3 r conpound
is adm ni ster Zﬁgqqlgﬁ%ﬁc cag%m?%cgﬂg% ﬁ%&e?éﬁﬁéswhlﬁ%&% %ﬁﬂ}e{hgﬁe art.

Pr ef er ablkpown hﬁh%@hﬁmfﬂeblvshwmpnmsluemﬁmw orglly, pestaitn Hasﬂlly,rtas@lly 9T

topi cal | Yo Qe RRrg Sﬂcaéahasus@ ]ﬂ:ra[perﬁ&iggﬁg &%ﬁa's%llmﬂ o iBRRhbNER! 1Y,

|ntranuscularly |ntravenouH@{ npoun ‘i's adm ni st ered
pr ophy| acereeHTys adslfmsé@rr%ﬁmmhﬂ@c 1 ©F aft?ﬁﬂ'sfletémwp Af erdpaEreery eveehiucl ych

15  as an asthma attack or an allergic reaction. The compound is optionally formulated as a

component of a cocktail of therapeutic drugs to treat inflammatory disorders. Examples of
formulations suitable for parenteral administration include aqueous solutions of the active agent
in an isofonic saline soluiion, a 3% glucose solution, or another standard pharmaceutically
acceptable excipient. Standard solubilizing agents such as PVP or cyclodexirins are also utilized
20  as pharmaceutical excipients for delivery of the therapentic compounds.
The therapeutic compounds described herein are formulated inio compositions for other
routes of administration utilizing conventional methods. For example, a therapeutic compound
inhibitor is formulated in a capsule or a tablet for oral administration. Capsules may contain any
standard pharmaceutically acceptable materials such as gelatin or celiulose. Tablets may be
25  formmlaied in accordance with conventional procedures by compressing mixtures of 2
therapeutic compound with a solid carrier and a lubricant. Examples of solid carriers include
starch and sugar bentonite. The componnd is administered in the form of a hard shell tablet or a
capsule containing a binder, e.g., lactose or mannitol, a conventional filler, and a tableting agent.
Other formulations include an ointment, suppository, paste, spray, patch, cream, gel, resorbable
30  sponge, or foam. Such formulations are produced nusing methods well known in the art.
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15 as an asthma attack or an allergic reaction. The conmpound is optionally
formul ated as a conponent of a cocktail of therapeutic drugs to treat
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For the treatment of neurological inflammation the compound is administered

infravenously 61' inirathecally (i.e. ,‘ by direct infusion into the cerebrospinal fluid). For local

20  administration, a compound-impregnated wafer or resorbable sponge is placed in direct contact
with CNS tissue. The compound or mixture of compounds is slowly released in vivo by diffusion

 ofthe drug from the wafer and erosion of the polymer matrix, Alternatively, the compound is

infused into the brain or cerebrospinal fluid using known methods. For example, a burr hole ring
with a catheter for use as an injection port is positioned to engage the skull at a burr hole drilled

25  into the skull. A fluid reservoir connecied to the catheter is accessed by a needle or stylet
inserted through a septum positioned over the top of the burr hole ring. A catheter assembly
(e.g., an assembly described in U.S. Patent No, 5,954,687) provides a fluid flow path suitable for
the transfer of fluids to or from selected location at, near or within the brain to allow
administration of the drug over a period of time.

30 For treatment of cardiac inflammation, the compound is delivered for example to the

cardiac tissue by direct intracoronary injection throngh the chest wall or using standard
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di ffusion of the drug fromthe wafer and erosion of the polyner matrix.

I nflanmation of the liver (i.e., hepatitis) is treated for exanple by
infusing into the liver 15 vasculature a solution containing the conmpound.
I ntraperitoneal infusion or |avage is useful to reduce generalized
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vivo by diffusion of the drug fromthe wafer and erosion of the pol yner
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Vasculitis is treated via a route specific for the effected area. In general, vasculitis
treated systemically by intravenous administration of the CD3 modulator.

The CD3 modulators are also administered with in conjunction with one or more
additional therapeutic compound such as an anti-inflammatory agent or an immunosuppressive

20  agent. For example the CD3 modulator are administered in combination with any of a variety of
known therapies for the treaﬁneﬁt of autoimmune diseases and/or inflammatory disorders.
Suitable known therapies for the freatment of autoimmune diseases and/or inflammatory
disorders for use with methods of the invention include, but are not limited to, methotrexate,
Cyclosporin A (including, for example, cyclosporin microemulsion and tacrolimus),

25  corticosteroids, statins, interferon beta, nonsteroidal anti-inflammatory drugs (NSAIDs) and the
disease-modifying anti-theumatic drugs (DMARDSs). The additional therapeutic is administered
prior to, after or concomitantly with administration of a2 CDD3 modulator.

The beneficial effect of the combination includes, but is not limited to, pharmacokinetic
or pharmacodynamic co-action resulting from the combination of therapeutic agents.

30  Adminisiration of these therapeutic agents in combination typically is carried out over a defined

time period (usvally minutes, hours, days or weeks depending upon the combination selected).
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10 Ccul ar inflammation is treated, for exanple, by adm nistering the
conpound topically to the eye. The conpounds are delivered, for exanple,
inaforma gel, liquid, or ointment. QO ntnents, gels or droppable Iiquids
maybe delivered by ocul ar delivery systens known to the art such as
appl i cat or sworzo@yegtsoppers. Alternatively, the conpoundscii®od@iizgered in
an polynmer inplant that is placed under the under the conjunctiva of the
eye. Optionally, the conpounds are 15 delivered system cally. Vasculitis
is treated via a route specific for the effected area. In general,
vasculitis treated systemcally by intravenous adm nistration of the CD3
. nodul ator. The CD3 nodul ators are also adm nistered with in conjunction
with one or nore additional therapeutic conmpound such as an
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t her apeut 1 ¢ agent
with other blologwally active ingredients and non-drug therapies (e.g., surgery or radiation

treatment.) Where the combination therapy further comprises a non-drug treatment, the non-
drug treatment may be conducted at any suitable time so long as a beneficial effect from the co-
20  action of the combination of the therapeutic agents and non-drug treatment is achieved. For
example, in appropriate cases, the beneficial effect is siill achieved when the non-drug treatment
is temporally removed from the administration of the therapeutic agents, perhaps by days or even
weeks.
To evaluate whether a patient is benefiting from the administration of an anti-CD3
25  antibody, alone or in combination, one would examine the patient’s symptoms and/or immune
response in a quantitative way, and compare the patient’s symptoms and/or immune response
before and after treatment with the antibody. For example, a patient’s symptom can be
determined by measuring a particular symptom, or set of symptoms, in a patient before and after
treatment with an anti-CD3 antibody. For example, one could measure and monitor symptoms
30 such as fever, joint pain, muscle weakness using any of the standard measurement techniques

known in the art, In a successful treatment, the patient status will have improved (i.e., the
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substantially sinultaneous manner. Substantially sinultaneous

adm ni stration can be acconplished, for exanple, by admnistering to the

subj ect a single capsule having a fixed ratio of each therapeutic agent or

in nmultiple, single capsules for each of the therapeutic agents. 10 The

t her apeut i cwaganstose7ssan be admi ni stered by the sane routecussodizéf er ent

routes. For exanple, a first therapeutic agent of the conbination selected

may be adm nistered by intravenous injection while the other therapeutic

agents of the conbination nmay be adm nistered orally. Alternatively, for

exanple, all therapeutic agents nmaybe adm nistered orally or al

t herapeutic agents maybe adm ni stered by intravenous injection. The

sequence in which the 15 therapeutic agents are adm nistered is not

narrowmy critical. "Conbination therapy"” also can enbrace the

admnistration of the therapeutic ents as described above .in further
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(i.e., a compound that reduces or otherwise inhibits insulin release, such as potassivm channel

openers),
In addition, CD3 modulators are administered either prophylactically (7. e., prior to the
20  onset of an autoimmune disease and/or inflammatory disorder) or therapeutically {i.e., during the
course of an autoimmune disease and/or inflammatory disorder) to the patient.

In the methods of the invention, the modulators are administered in a therapeuntically
effective amount. A “therapeutically effective amount” of a CD3 modulator refers to the amount
needed to achieve a therapeutic objective, such as the treatment of an antoimmune disease and/or

25  inflammatory disorder, or alleviating a symptom associated with an autoimmune disease and/or
inflammatory disorder.

All publications and patent documents cited herein are incorporated herein by reference
as if each such publication or document was specifically and individually indicated to be
incorporated herein by reference. Citation of publicaiions and patent documents is not intended

30  asan admission that any is pertinent prior art, nor does it constitute any admission as fo the

contents or date of the same. The invention having now been described by way of written
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conjunction wth, e.g., corticosteroids, nethotrexate, Cyclosporin A

Cycl ophospham de and/or 5 statins. Likew se, patients afflicted with a
di sease such as Crohn's Di sease or psoriasis can be treated with a

conbi nati on of an anti-CD3 anti body of the invention and Rem caid
(I'nflixi mabwo 20esnddms Hum ra (Adal i mumab). I n the treatpents@isoiiveumat oi d
arthritis, the anti-CD3 antibodies are co-admnistered with
corticosteroids, nmethotrexate, Cyclosporin A statins, Rem cade
(I'nfliximb), Enbrel 10 (Etanercept) and/or Humira (Adalinmumab). Patients
with nultiple sclerosis can receive a conbination of an anti-CD3 wth,

- e.g., Qatiramer acetate (Copaxone), Interferon beta-la (Avonex),
Interferon beta-la (Rebif), Interferon beta-Ib (Betaseron or Betaferon),
M t oxant r one (Novantrone) Dexanet hasone (Decadr on), Met hyl predni sol one
( Depo- Medr.gl ). sone. (Del taspo lor statins. .15 Patients
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onset of an autoi mmune di sease and/or inflanmmatory di sorder) or
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as an admi ssion t IS peftinent pri es It constitute any
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been descipiiespRy aid¥at@f C198 bdill §face %ﬁig\épfo%ﬂ@&{ ﬂ%%gc?@s gl;{)ﬂd%QOW 011767
15 Iymphocytes and dendritic epidermal T cells. (See e.g., Nicolls M.R., et al., Transplantation 55:
459-468 (1993); Nelson, D.J., et al., J. Exp. Med. 179: 203-212 (1994); Morzis D.L., and W.J.
Komocsar. J. Pharmacol. Toxicol. Methods 37: 37-46 (1997).

To evaluate the effects of anti-CD3 therapy on uveitis, experimental autoimmune uveitis
(EAU) was induced in the rats using an intraperitoneal (i.p.) T cell transfer process. In
20  particular, on Day 0, female Lewis rats (weight approximately 140 g each), n = 3 rats/group,
received an i.p. injection of 2.4 x. 10° L37 cells transfected with PDSAg-2/3 derived from the
retinal antoantigen S-antigen (SAg).
30 minutes before and on days 1, 2, and 3 afier transfer of transgenic T cells to induce
EAU, rats received i.p. injections of 300 ! of a phosphate buffered saline (PBS) solution (Group
25 1) or G4.18 antibody in 300 pl of PBS (Group 2). Each group of rats was monitored daily for
clinical indicia of uveitis. The clinical grading criteria used herein considered only inflammation
in the anterior part of the eye graded using an ophthalmoscope, as described, e.g., in de Smet ez
al., J. Autoimmmm., vol. 6: 587 (1993). The clinical grading criteria used in the experiments
described herein are shown below in Table A:
30
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description, those of skill in the art will recognize that the invention
can be practiced in a variety of enbodinments and that the foregoing
description and exanpl es bel ow are for purposes of illustration and not
limtation of the clainms that foll ow EXAMPLES 5 EXAMPLE 1: Anti-CD3

Ant i bodi es wo 20damoohseat nent of Uveitis Anti-CD3 anti bodp@Esu9bosiohest nventi on
i nclude any of a variety of nonoclonal antibodies (mAb) that recognize
CD3, such as, for exanple, OKT3, SP34, UCHTI or 64.1. (See e.g., June, et
at, J. Immunol. 136:3945-3952 (1986); Yang, et at, J. Immunol.137:1097-1100
(1986); and Hayward, et at, Imunol. 64:87-92 (1988)). 10 A purified nouse
anti-rat CD3 nonocl onal antibody (BD Pharm ngen), referred to as &4.18
anti body, was tested in an inducible rat nodel of uveitis, as described
e.g., in Wldner G D edrichs-Mhring M Thurau SR, Eur. J. Immunol.
32(1):299-306 (2002); and in Wldner G Diedrichs-Mhring M, hit.

| mmunol . 15( 8) 4 %g 3 18 anti body reacts with T- cel l

recept or-assoc é %‘ggﬁ%dmg&?a% antigen found on thynocytes,

peri phercllGﬁde15 Iyrrphocyt es and dendpdsthgtiogpi dermal T cells. (See e.g.

Ni colls MR plantation 55, 459 ; D.J., et
at, J. B{p.S Med aﬂa%géns ‘?@ﬁ? Sk laE TgwatowngteWE‘s,;E%?ﬂfi@%‘?‘“gm% nbcsar. J.
Phar macol.—Fox _MELhods_Sl,_suﬁ_(_lQQJ_)__Io_eiaLuai_e_Lhe__eLf ects of
anti - CD3 |tlfer a %mtwmmﬁlh@mfmm al autoi nmune uveitis (BAU) was

i nduced i{g ot he é@h%ﬁd%bxﬂ@et@l&ﬁﬂ@&%ﬁiﬁ&h@ﬁ?%h (T p) T cerr transfer

process. Fr—20 Lewi-s—rat-s (mg_j_g.h.t_ )
appr oxi e y ﬁloé&EMPOPWH— 3 rats/ roup, received an i.p. ipnjection of

2.4 x. 10G.0L37 a@ﬂoscﬁaﬁﬁ&%@geeqﬂmaald?&?@gﬁ@{n%nai%wed fromthe retinal

aut oant i gef - ) e—and and 3
after tr ansbfpal?ﬂgf tg @ﬁ%@‘%"@@y c%tﬁm‘b?%om gf en°r er’r’aet’éwrhiét%%ﬁe

5150 o 08,0 B ] ok o,
noni t or ed depipetipn figs C@ﬁﬁmddml caghyrefi dhahigblogiciliciiteria féseritotl hm:aabnsg!md porly

criterisa m%%e'snhamlo@ﬂﬁ@&ah,qﬁ aﬁgs&%xbawfpb&rﬁ(}g@cr | Byog&nsﬂeas%ggcﬁﬁégog o t eof

t he eye graded u5|ng an opht hal nosco

al ., J. ARt < lrélufomanmssvvl éf%é?%)ﬂﬁbe I@Ffplﬁsleaalgraémaamﬁ@alesﬁd indkd 2 used
in the eXWehlﬁ&ﬂsI@escrd:@&Eémb@ﬂsﬁtﬁﬁﬁiefbvﬁhﬁ"aﬁ@gm bel ow in Table A: 30

18



17 WO 2005/ 099755 PCT/ US2005/ 011767 Table A: dinical Gading Criteria
Grade Description 0.5 dilated iris vessels, partial inflammtory
infiltrates iniris rimand hazy anterior chanber 1.0 conplete circular
infiltration of iris rim2.0 pupil area conpletely filled with cells and
fibrin 3. Owhohisabeesn of hypopyon* 4.0 anterior chanberpepiRb@iogin:filled
with cells, fibrin and bl ood *hypopyon = sedi nentati on of |eukocytes in
bottom of anterior chanber; i.e., a white lake On day 12, the experinent
was term nated, and histol ogical evaluation of retinal destruction was
conducted on each rat. The histological criteria described herein
considered only 5 the destruction of the retina, as assessed on Day 9
post-treatment cryosections, as described, e.g., in de Snet et al., J.
Aut oi mmun., vol. 6:587 (1993). The histological grading criteria used in
the experinments described herein are shown below in Table B: 18 WO
2005/ 099755 PCTrRIeByHisiddegicat GradingCriteda Hi st ol ogi cal Grading Criteria G ade
Descri pti[og,ed|{0 No evidence of ThniTgmEIory dirsease Trace rnffpmmation
re—o l

. . . 1
ar chi t ectppre—of—the-retina—-s—g-ossly

act Lnfl amatorv cel.l

infiltratli%h of Neweidmee phinflammaiwiidisesss dence of tissue 0.5 destruftion or
with outer pho{or aeRPlmARRIRR.LE ST ul Ml Kol fIF TeTTNa | Focal

non- gr anyl onat pus nOﬁ%%lﬁ.l,?l trgélon I n, the c40r0|d, ciliary body and
retina Rhator eceé‘l"ﬁ:@n . 'ﬁ%ﬁﬁ" ﬁig?‘sa‘f"ﬁhoﬁt e"f‘eﬁced’fmisg% retipa 1.0

Focal ardas of | deStrHctPSh™ i P PREEPPHY SRR DS IRB L Gr e epttBrs| Retina
perivascyl ar i n?i Feeehaquogiangiomalopn sopedyeic infiftiation itthephoriond, ¢ihay bodyr pous

Lesi on extendi hg ¥ ®4 outer nuclear layer and in > 1/ 4 of the retina

e Photoreceptor outer segment damage in > 1/4 of the retina

1.0 » Focal areas of destruction with marked dropout of photoreceptors

¢ Retinal perivascular infiltration and monocytic infiltration in the vitreous

¢ Lesion extending to the outer nuclear layer and in > 1/ 4 of the retina
¢ Small exudative retinal detachment

2.0 o Mild to moderate number of cells in the vitreous

e Granuloma formation in the uvea and retina

¢ Occlusive retinal vasculitis, along with serous retinal detachment and loss of
photoreceptors

» Lesions extending to the inner nuclear layer and in > 1/ 4 of the retina
* Retina] architecture beginning to be lost, large exudative retinal detachment,

3.0 moderate to large number of cells in the vitreous
» Formation of Dalen-Fuchs nodules and development of subretinal
neovascularization
40 e Full thickness retinal damage in > 1/ 4 of the retina

e Total desiruction of retinal architecture

Clinical signs of uveitis began to appear on day 3 of the experiment described herein.
Figure 1 is a graph depicting the clinical and histological effects (as determined using the
5  grading criteria described above in Tables A and B) on uveitis progression in rats that received
PBS (i.e., Group 1) and rats that received the anti-CD3 antibody {i.e., Group 2). The results
presented herein are reported as the mean of the maximal scores from all eyes of the group from

the entire observation ime.

10
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Smal | exudative retinal detachnment 2.0 MId to noderate nunber of cells in
the vitreous G anul oma formation in the uvea and retina Qcclusive
retinal vasculitis, along with serous retinal detachnment and | oss of

phot oreceptors Lesions extending to the inner nuclear layer and in >_ 1/ 4
of the retiwazoRabéeal architecture beginning to be | osperheo&aesudati ve
retinal detachnent, 3.0 noderate to |arge nunber of cells in the vitreous
Formati on of Dal en- Fuchs nodul es and devel opnent of subretinal
neovascul ari zation Full thickness retinal damage in ? 1/ 4 of the retina
4.0 Total destruction of retinal architecture Cdinical signs of uveitis
began to appear on day 3 of the experinent described herein. Figure 1 is a
graph depicting the clinical and histol ogical effects (as determ ned using
the 5 grading criteria described above in Tables A and B) on uveitis

progr essi cel ved PBS G oup 1) and rats that

recei ved &9\&1‘ %%%baglei’?ﬂbeﬁeaéﬁﬁﬁféfﬂ“ SF%I‘Jf"l‘é‘z's’rs‘esul ts presented
herein are rep&htdlictasf hicChfemtibaies ihibe Feathembf Seadseterofis QBﬂe@Hluzﬁ‘éﬂeS of the
LB B B e i

At her osc| erabuntestheefEectdffapd-CH3 dferapymvi theBBvedupinchiad attsrodclerdtia @latynee Ads m&nta.s of

at her ogcl §Q8k& oV RIECSY ﬁgﬁﬂ)‘ &dne #\?\%‘@&10 of %%Ls %ﬂeroscm%s fe@'CDs anti body.

The experiments describe Phe ef fect of
anti-CD3 ther aﬁfdbhnemﬁ@“@ég'ﬁﬂabmmem 0&&@@@3&: u@rzﬂm mopri@]’.laBﬁl,tlb@B‘ wel | as
5 the eff ot niRds @0 I abl i sh
at heroscl eroti cS eEPSS?E%SXQEE@g#ﬁ%J%%%E%%n%8]§3 Iﬁexgwasuﬁeg of the
hanst er 1&‘3*1%1116 s of e Dbtheratyo d9-weehaltl mpler IILR-6 CYBRISE nﬁ[éaseré ise@. , toO

the epsil ada mbd@l BF iR hivh RBertitictdis. F3: uate the
effecta ogm?nl | 053 Itvher?ip ° -vveek&cg{;gé&?é% ﬁ%%ﬁﬂ&?gcﬂgqﬁﬁ%al 8’13 wer e
used ysis, as well as proliferation and cytokine analysis, littermate mice were fed with high-

cholesterol diet (1.25 % cholesterol, 0 % cholate) for 13 weeks or 24 weeks. Anti-CD3 F(ab’),
(50 pg/mouse/day) was administered intravenously (i.v.) on 5 consecutive days beginning 1
week before (n = 5) (i.e., to evalnate the effect of the anti-CD3 antibody on the development of
atherosclerotic plaques) or 13 weeks (n = 9) after injtiating the high cholesterol diet (i.e., to
15  evaluate the effect of the anti-CD3 antibody on the progression of established atherosclerotic
lesions). Control mice (2 =5 for 13 weeks diet; n = 6 for 24 weeks diet) were injected in parallel
with PBS.
Atherosclerotic lesions within the thoraco-abdominal aorta and aortic sinus were
analyzed by Sudan IV staining for lipid deposition (Figures 2 and 3). An average of lipid
20  deposition from 6 sections (5 pm) separated by 50 pm from each other was calculated for each
aortic root. Quantification of lipid deposition was performed by computer image analysis using
the MetaMorph6 sofiware (Zeiss). The results presented herein are expressed as mean = s.e.m.
Differences between the values were considered significant at P < 0.05 using the two-failed
Student’s T-test.
25 As shown in Figure 2, anti-CD3 therapy inhibited atherosclerotic plaque development in
the mice. In addition, Figure 3 demonstrates that anti-CD3 therapy also reduced {(i.e., inhibited)

the progression of atherosclerotic plaque development in established lesions.

20



as a nodel of in vivo atherosclerosis. For histological and atherosclerotic
pl ague devel opnent 10 analysis, as well as proliferation and cytoki ne
analysis, littermate mce were fed with high- cholesterol diet (1.25 %

chol esterol, 0 %cholate) for 13 weeks or 24 weeks. Anti-CD3 F(ab')2 (50
g/ nouse/ dayywowaseagigd ni stered intravenously (i.v.) on SpEppsesuwiive days
beginning 1 week before (n =5) (i.e., to evaluate the effect of the
anti-CD3 anti body on the devel opnent of atherosclerotic plaques) or 13
weeks (n = 9) after initiating the high cholesterol diet (i. e., to 15

eval uate the effect of the anti-CD3 anti body on the progression of

establ i shed atherosclerotic lesions). Control mce (n =5 for 13 weeks
diet; it =6 for 24 weeks diet) were injected in parallel .with PBS.

At herosclerotic lesions within the thoraco-abdom nal aorta and aortic sinus
were analyzed by Sudan N staining for |lipid deposition (Figures 2 and 3).
An average of |ipid 20 depositi o@ther@miodiaaits ons (5 nm) separated by 50 m
fromeach other was calculated for each aortic root. Quantification of

| i pi d deposi ti S¥hilide ipepionhashiebgesodireg it @njuhetimg evith el dpilsl dwsqnpgon t he

Met aMor ph@he’i&ffttﬂ@fbﬁg&gﬁﬂééﬂpﬂoﬂ- ﬂ?nt&ﬁ@ﬁlo 1ﬁus?r£tgm&ﬂnﬁﬂ{e%&%e%f o ¥RNgsSed as

nmean t s.e.m fferences "bet ween the va were consi Si gnl?l cant
at P < 0. O%ishds ﬁlﬁf“?%@ thsgsopent the@ppagdestidaims. Otertagpstts, d%antages slan | n Fi gur e
2, ant i5- Chpdtfitelichp ¥revifinihd € e@@{}@@gﬁﬁg%& pl aque devel opnent in the
m'ce. In addition, Figure 3 denonstrates that anti-CD3 therapy al so reduced
(i.e., inhibited) the progression of atherosclerotic plaque devel opnent in
est abl i shed | esions. 20 WD 2005/ 099755 PCT/ US2005/ 011767 O her Enbodi ments
VWil e the invention has been described in conjunction with the detailed
description thereof, the foregoing description is intended to illustrate
and not linmt the scope of the invention, which is defined by the scope of
t he appended clains. O her aspects, advantages, and 5 nodifications are
within the scope of the following clains. 21 What is clainmed is: 1. Use of
an anti-CD3 anti body for the manufacture of a nedicanent for treating or
alleviating a synptomof an inflammatory disorder in a subject suffering
fromor at risk of
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devel opi ng said inflammtory disorder, wherein said inflammtory di sorder
is uveitis, retinal wvasculitis or atherosclerosis. 2. The use of claim1,
wherein said anti-CD3 antibody is present in an amount sufficient to
inhibit the expression of an inflammatory cytokine or increase the
expression of an anti- inflammatory cytokine. 3. The use of claim1,
wherein said anti-CD3 anti body is present in an anmount sufficient to

i nduce iWhatislcidmnedis: suppression. 4. The use of claim1l, wherein said
anti-CD3 antibody is present in an amount sufficient to induce

i mmunol ogi cal__tol erance. 5. The use of claim1l, wherein said antibody is a

monocl onfal — arfseI96ayantsChR@ntibedydpr e magptsctogehampdisamet i iselingl  ant i body
is a fuldngving sﬁﬂ}ﬂ&ﬁlo?ﬁﬁ‘hnﬂaﬁﬁdt(??gysgrd%r inTahﬁlbj(;e%?s&feriﬁggﬂomBJr’ajr }‘]Ygl?!ip in the

medi cament is Tor the treatnment o uman or equi use of

cl ai m 1,dovelepiag paid difanmmpatenyidisprdsr, velkdreiy paid inflrramatgryptisonddr iy avedis, mtingr | ses
adniniSR%&hﬁgsgpmﬁg%&ﬂ§g£%ect an anti-inflammatory agent or an

i mrunosuppr essive ageﬁ%. . The use of claim8, wherein said
anti-inflammtory agent or i mrunosuppressive agent is a corticosteroid, a
statin, jnterferon beta, a.nonsteroidal anti-jnflammatory drug (NSAID), 22
met hot r éxat e, -IEY&Y i I wheggin aal‘aﬁ%@é-aﬂ‘a'aﬁdryyﬁ REgSel an at pyicigpt, g

( DVARD) 1o inkbit thB @xptediodl ofeh #hRnSnath @ Rikiha dPendriist GRRAPleSidh dfSanBnti-
cyclosporin mcroenulsion or tacrolinus. 11. Use of an anti-CD3 anti body
for the indaumaterygyéokine. a medi cament for reducing the formation of

at heroscl erotic plaque on an artery. 12. The use of claim 1ll, wherein said
anti-CD3 antibody is present in an anount sufficient to inhibit the
expressidon ofThamsé offdlammig wdicyeie ydi bt €DE antiwlyda pesdnd én axpniams sdficient an
anti - iEfl nnaioréﬁﬁ¥to ine in said arterial tissue. 13. The use of claim
12, wher@MUSEM Y ISy §HHPE*S8%Ronocl onal anti body. 14. The use of claim
13, wherein said nonoclonal antibody is a fully human nonocl onal anti body.

4. The use of claim 1, wherein said anti-CD3 antibody is present in an amount sufficient

to induce immunological tolerance.

5. The use of claim 1, wherein said antibody is a monoclonal antibody.

6 ° The use of claim 5, wherein said monoclonal antibody is a fully human monoclonal
antibody.

7. The use of claim 1, wherein the medicament is for the treatment of a human or an
equine.

8. The use of claim 1, wherein said treating or alleviating a symptom further comprises

administering to said subject an anti-inflammatory agent or an immunosuppressive agent.

9. The use of claim 8, wherein said anti-inflammatory agent or immunosuppressive agent
is a corticosteroid, a statin, interferon beta, a nonsteroidal anti-inflammatory drug ( NSAID),
22



15. Use of an anti-CD3 antibody in the manufacture of a medi cament for
inhibiting tissue inflammation, wherein said nedicanment is to be

adm nistered to directly contact an inflamed tissue, wherein said tissue
is vascular tissue or ocular tissue. 16. The use of claim15, wherein said
anti-CD3 antibody is present in an anount sufficient to inhibit the
expression of an inflamatory cytokine or increase the expression of an
anti- inflamatory cytokine in said inflanmed tissue. 17. The use of claim
15, wherein said antibody is a nonoclonal antibody. 18. The use of claim

> whergifoiah, ORIHbARA orditiédagsioliSyiag huti-theuhatadrugy MMABEY!  ant i body.

10.  The use of claim 9, wherein the Cyclosporin A is a cyclosporin microemulsion or

tacrolimus.

11.  Use of an anti-CD3 antibody for the manufacture of a medicament for reducing the

formation of atherosclerotic plaque on an artery.

12.  The use of claim 11, wherein said anti-CD3 antibody is present in an amount sufficient
to inhibit the expression of an inflammatory cytokine or increase the expression of an anti-

inflammatory cytokine in said arterial tissue.
13.  The use of claim 12, wherein said antibody is a monoclonal antibody.

14.  The use of claim 13, wherein said monoclonal antibody is a fully human monoclonal

antibody.

15.  Use of an anti-CD3 antibody in the manufacture of a medicament for inhibiting tissue
inflammation, wherein said medicament is to be administered to directly contact an inflamed

tissue , wherein said tissue is vascular tissue or ocular tissue.

16.  The use of claim 15, wherein said anti-CD3 antibody is present in an amount sufficient
to inhibit the expression of an inflammatory cytokine or increase the expression of an anti-

inflammatory cytokine in said inflamed tissue.
17.  The use of claim 15, wherein said antibody is a monoclonal antibody.
18.  The use of claim 17, wherein said monoclonal antibody is a fully human monoclonal

antibody.
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