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ylamn?)é%%ﬂ&mgg%or a pharmaceutically acceptable salt
thereof, preferably

In the ﬁe!eﬂt 3(1@35;1 h, @ie@e@xﬁa@éaﬂleﬁt bR bl })ro}mylﬁcﬁlic WQW&V@&&ﬁeﬂﬁg Wwell as

i n- 3- py r di n- am no en benzam de.
curative ﬁ’éd‘i?'f‘% SERESHE BERFRPL F‘HYXflmgt“ﬁ@“% ?frﬂa’g"“t“]s étaHS]Fr%fﬁ‘ta*’et‘?sﬁ&Wﬂ‘cPé&l patients.
This tel@ fulithr iR ks kia et dt@enbfor e d&la@ bl fropeesdidned therdisdaseas wel | as
curative or disease suppressive treatnment, including
treatnment of patients at risk of diabetes as well as
By “sipipfesspad formavesse diabbes’sthe applipart mednk thipt thediabeied eenditiqeis not longer present in
the paﬁeﬁﬁﬁ‘hﬂﬁﬁg dideRE isid3Esc FLR Y, itQfas RRERD: %ﬁdu@tﬂe @hmlche di sease.
suppress and /or reverse di abetes"” the applicant
rreans that the diabetes condition is not |onger
The tefdli ‘@8@MNds ubad hertih @eqdathit@tid treadient laalk totrétaissibin SPdsbetes & of @EdEng episodes of
diabetSEVEre t han it was before or without the treatnent.
he term "cure” as used herein neans that the
treatnment |eads to rem ssion of diabetes or of ongoing
The teﬁp‘kp%ﬂgﬁa%h@’ or “p%v@xl?%e%ﬁ the Jr@v%nﬁoﬁ offhe MR BNTYduREkd & diabetes.
prevent” nean the prevention of the onset or
recurrence of diabetes. The term "del ay of
The tefd ‘Qﬁlﬁﬁ&ﬁ)kd@ﬁssm&Sas lﬂ&ﬂ Heréie fo@ingthaved Admihiktatiod df e active compound to patients

being 161% pre[]s%age Ol‘%‘l: alrx)loegrly% ase ofedlage%s ye%en?t%em%)elélsg ({jqnew())lvcgJ ﬂauftheaor s%w down the

evolutjon eﬁﬁhmhsetsh a cglmwesvseo tbfoevelvtmn\?étmf dJMSh e'rthom adminitatign mhet alq@ve
compd@YP! ution of the disease in conparison to the
evol ution of the disease without adm nistration of the
active conpound. The pharmaceutical conpositions
The plERA&uttaD gorﬁpesmdﬁeacwraﬁgeua tthe |pfevamiﬁweaﬁbneambetwepmé¢eﬁarnadnet Roown per se
[ ¥ per. and are ot 1§% e for
and ar%}l]-xf)sgrsgf le for exheral such as oral or recta fmdl paren glaum s oxr; gl warm-blooded animals,
includimg mam icgmnatxg oﬂxermutlmwmf@hmwe@t aﬁﬁt lowst one phann@blugicaﬂg active ingredient,
man, conprising a therapeutically effective amount of
at | east one pharmacol ogically active ingredient, WO
2004/ 105763 PCT/ EP2004/ 005679

‘-



-6 alone or in conbination with one or nore

phar maceutically acceptable carries, especially
wag@oiosabizes f or enteral or parenteral appli catiPCT/EFve4/005679

preferred route of admi nistration of the dosage forns

of the present invention is6-orally. Hence, the

invention also relates to a nethod of treating a

war m bl ooded ani mal having di abetes, e.g. type |

alone og h?é%ﬁ;%iﬁ:?aof? (mtl‘i XIQ. ©r }n!)re gh Ltﬁéal g&g&e{blleséagxgs s?) Ii]lk‘p\}ugble f(]) enteral or

sad animal in need for sud treat mén
parenteea# applicasipm e eefredwpte pf a@@@ﬁtam @ theadopage fame off th¢ preggnt invention is
orally. quantity which is therapeutically effective against.
The invention relates to a nmethod of adm nistering to
a human subject suffering from di abetes, e.g. type
Hence, dhedloehigm adsp r¢latgseo & metipdbibteating apﬂ@rhéroa@hynitnylpﬁvihg diabetes, e.g. type 1
dlabetegI l)xatggtlﬁﬁabet@sn ccﬁﬁhgngaaqaﬁfé{egﬁk 15 @a nﬁ)xfal &F@ %{'Q\tha tr Qent (]'gompound Tor

monomet hanesul f onat 8 sa
2 thmc%mgmabie Frtaezpfin p aaRtiewhigh iy thrsegetioalin qffyqnveaagemst Py i

di n-3-yl)pyrimdin-2- ylan no)phenyl]-benzam de. The

erson skilled in t per.ti ne art is fully enabled
The GOy o LB BT B g Bt Y ERGHErar s tpe
diabeteg bif teye tlisdiabptesn prefouaieigl typeel didberesp m adidabditicasalt of Ogmpcﬁn}tﬂemd preferably Salt I,

I

the mogén?eﬁglirletgl)ﬁ/foxga e shif Bﬁ4 gl-meq{gﬁgxgltaﬁg x%{éﬁlylfgffﬁ é)im!tg 3‘?9-&)}9‘%m—3-yl)pynmldm-2-
Yhmm@@ﬁ%ﬂﬂ?ﬁ@@@& by means of the Exanples descri bed bel ow,

by in vitro tests and in VIVO tests or in SU|tabIe

cli | studies. al studies are,
The pefsgn %ﬁ‘fﬁ@ ‘baﬁérﬁn"f‘%i‘ﬁéﬂ fu daﬁg)ll gﬁ 3 gyant e Frodelyi efareafb? {geficial effects
mentmﬁbtllhdnem&nldi'abmt ¢.2 nyps 1 diaktitaa gr gpah eliaBScs "ﬂlegmharﬁxyqblbglbal activity of such a

compmg'ld%g? tfor% &@ monstrag:d g}p mganfc' ?%' T e e escn%\éd begow pybm vitro tests and in

vivo tegis/ el iy atlffaléfn clmfcaltshléleaal S@@bls ehrwbwim awe%k gcamw topent lhbel non-randomized,

dose edeitioh @thdlé&clﬁ' bﬁféﬁﬁhavﬁ%@ gﬁiae@eg e typd @a&feg glc R4\3 dggé%e@gﬂle Qltﬁcacy of the
ry de i cul ar

va endi n
iR TSGR N i b GARSCOE BB ASTS B ot e gopcl ahiced
onplactoe node of administration, the type of the diabetes,
e.g. type |l or type II, being treated or its
severity. The dosage reginmen is selected in accordance
The effgitive dasagapf Eerprowrfd ¥ wpst vesy dépgedingren the ehrtichian gornivend erephatimaceutical
compoﬁtqu ehﬁﬁ%d' &n bl Biodd &deﬁﬁus&zﬁ@n Ql@ttié;ﬁmf theAdlé%gysSlagltﬁﬁ 'T or type 1I, being

clinician_or veterinarian of skill can
treated PRIy FPELtY- The HospasTogEnen [ gelsicd Sxacsopance péh ay ﬁ“é?wff’f fpghenfapierpincluding the
renal a6d bepaeponthasofr t&qpﬂn&ﬁd& bh}'sipihxe\l:&mlan ﬁ%ﬁﬁlﬁﬁaﬂf oadifa@®S4kill can readily
deterrmlgng %}dg:r’egpglg? é% eof% dnvte : O e t o? Q%nlé)tol S re me&) % g){ely% c%Lntela %%B'es% %uéprogress of
the congitipmi cal picture in questlon effectlve doses, for
exanple daily doses of Conpound | or a
har maceuti cal |y acceptable salt thereof corresponding

Depending opcee. dyyidpeisondiign atode plerdminisiationad g cliniee] wighpg @won effective
doses, ﬁsmmblaaahly ch&Q;f nzgnpoarde oﬂqﬂfhrﬁia&ﬁt&ﬁl@d:c&eﬁtaM@Jaﬁrﬂlbﬂe&QQQ@pondmg to 100

to 100 npth free as as acléve Iiﬂoleté %ge%ngmg are’ admimsteeeglzob‘lx;\%?ﬁ}og%d animals of
about WOriud@@wleht Rrefgﬂ@ns@ wagn-diapded amees a hMchemhtatvmm |an inadequate
respons“éewldzk?@ d§§£ Qb c&cPBn AGT ﬁedsaﬁf}cizoﬂﬁfélle@ Qﬁdspa%}é ngl? Ib%] Er@%etd%g long as they

as they benefit fromtreatnent and
beneﬁtgﬁ’gé‘ﬁ@éenb‘fndm%aﬂ’?eﬁcﬁ of yyiiing tp%ifies: The i nvention rel ates

also to a nethod for adn1n|ster|ng to a human subj ect
ng from et.es

The mvaﬁ{log re?ates glscﬁg a me ocgilg admmistenn ar n%xg\g Ehlb{egt 3}1ffe§7}(£§o&%ib5t6§ &8 type I or
type 1l gligbgtest Cmo@dfl or ‘M}Pﬂlmacemb’laSQBtaMt iheseof wihioly c @mprises a dministering a




WO 2004/ 105763 PCT/ EP2004/ 005679 -7 pharmaceutically

ef fective anount of Conpound | or a pharnaceutically
waecwenoshd e salt thereof to the human subj ect POIER2004/005679

daily for a period exceeding 3 nonths. The invention

rel ates especially to such-mmethod wherein a daily

dose of 400 to 800 ng preferably 800 ng, of Conpound I

is adnministered to an adult. ‘The invention further

phammg%%.ghggﬁec@v_ek o0 ‘E@P@%&%%CI%?Q%S i tﬁdeﬁig%gceﬁtgméa%ﬁ 'tﬂ%'of'  to the human

subject@n@@ﬂm{;@pﬂnp@; gﬂcpegmaé @@ptbsa B‘b@mgeapqn telptes espsfiallygto guch method wherein a
daily d&e BIRRY RB00 mg PefeRNG B(stﬁﬁgesttdo dnl T is 8GRRREADL 6n fidk.t S

thereof, e.g. Salt |, together with printed

i nstructions for adm nistration to patients having
The intkngibe frether @rogddestayipelichmelit phedagscontpyisieg bff a- ALl #DEB-R-, c-kit-, or ARG-

tyrosma fia nlgtFlblbé pLe @1%111?9632 {I’)ﬂgceh gblgs sal tlée?éég% g. ?)orﬁ)éoﬁhc? f or pharmaceutically

acceptfl padppithpgeobxeandeks I wgetha widspdued isyrections fos apypinigtraEd to patients
havmng@Jbletss ebNSpHTIdRLEEDBRERALbédYPEe 1) di abetes mellitus
DDI\/p 's a multi-factorial autoimune di sease that

resul ts from the speC| f| c and progressive destruction
Exampdd 1: Dagdomipo Aisst bédy-gdildeathianddistirebsTanage

of li-cells is thought to arise froma direct contact

with islet-infiltrating cells (macrophages, CD4+ or
In the foloRvng CRIOPIE, ydt TEP)cellsaefetapbetaekGosilir e t 0 cyt ot oxi C

Insulm-@?;gh&hq&‘ﬁae 95 @Ql’yéﬁ:? g1ellﬂuls Ibﬁﬁl? ISCaeILIIh§ fact%H;ﬁ IQutéiﬁlmune dlsease that results from
, proi nfl ammat orfvrgfgyto Ines” (IL-1, free

FN-
the spelcgala@bprggreqsgg dgs Py of ingnlig Erodlgﬁxg Bp%lflqt Qﬁflﬁlcnon anX damage of B-cells is
moughﬁtdtaﬂbenﬂwhtdyecd kdn@6t with ﬂgahm&ettmga eélla(xﬁ@tdﬁﬁagm gbi" REDS" (NK)T-cells)
S ,Suc

It1ate actor
o 130 ST FABIOE BT G LFE S ol premes 011, TN
o, IFNey,effrek @eﬂlﬁzals Bas tigh8d, TRAGL and detforins Awiolo@huyiityt digetted ligﬂmst beta-cells might be

initiateg’ %% gﬁv%gnrllehtalbfx to(%o.gx\éhegt e{;g:el?%gdg{ 'ﬂﬁ\nm% torbl dcﬁlergngtres %etabohc overload,
I Nt erna apoct % vent ate ac IVﬁ
virus,. jegos Tipigriikele shat tlletbpfeﬂelt, iy tcgmertulg etttmti@@ signal to mtemal apoptonc events,

partthPfeQ R AR YestUHAKINGR, 1 aﬁsetds Chtb2Hflhdmdtdt§ cytokines, particularly the
ombi nation of IL-1 and | FN i nduce bet a-cel |

combma'wpt d&ilsand JN- he‘&%%héa-ce*tﬁa@ osis tand. gecpogisy B bl gorcrxgble that these
cytokufesl’h&ﬁ &ﬂy ﬁyduﬁtéltl{é&&wity) bf 1941 htﬁﬁlhlm%lﬂnﬁﬁnﬁ cbiRebuddidol eXért dfred@ hoxious effects on

|nf trati ells ert di rect
e b e Papoctt S e (TR i o PO SR AR 1 s o
multiple figdajipgeevintdindhigigig @stivation oaxupteraﬂcslatehé’ﬁicsp38nmlatERI§nMSK1), lipases (PLC,

PLD, sglﬁxﬁeggmge%ﬂs% %%)(ﬂﬁééehasg' arld%algén fam‘.ilxjs t(lllelL]? A%F&npa uh %k]c CREB, cEBP-

activatio protei n ki nases
B, IRF3 3ELATINKT heg Ryents pg i pwed lqyryaig@lgn ¢findacible pigrfo oxide synthase (iNOS) and stress-
related?)m?e'lﬂg gsuw hépﬂﬁﬁéi‘ﬂea oxs:gzef;at;@%ysw 8SLar@dfhers, r@@&ﬁﬁat it @srhot clear which
actors -1, CREB, cE
alteratiprgyin gene wﬁtsw)ﬁm thégsénﬁékfefrhe? calt %eatldt PBE dibsis- Pﬁtﬂ‘&‘&‘t‘?"&h apoplosis
occurs @f a betdestl ilid A réspdnkd 1 IM]thEOrSMﬁﬁltﬁtﬁS)e DNANES ). Biindhs Bile¢e@&iShy pS3 tumor

suppres]\/ﬁer p%%%gm?@ eé?ge%at?)ugt{j reac Ve o?yp e<:1 eI Ve %i?omog%ﬁ%r%d Gczl-cell cycle arrest
and a dabreasdin tirl Iﬁﬁélﬁﬁdrﬂnﬁembfhn@ﬁbﬁbﬁtlﬁ)@fokﬁ&L ﬂlﬂcHﬂﬂtﬁtﬁoteaﬁeﬁﬂy necrosis, and only to
a lessexpex§eat al%opz%osm 1c£va93§ esset‘ngsgly Sthe S%g E: Eﬁ;nlalmrg 3 seag m%’ualtxgne ?eti IﬁfA repealr or UV-light.
From thesg m@nrsceem@mws Ilt ig btear diyat fhe hétbedlirende of demimay wqya flapendifljog the death
signal, bt af% Baesee: s@{aliﬂé tﬂ;m}d iQMay bSHBRIISS R Bk velAeRLeRH thims of beta-cell death,

i nduction, generation of reactive oxygen species, PARP

inhibition, S- and &2-cell cycle arrest and a
C-Abl geCubapBdisly Bxptdased m'oteﬁntfremérlduﬁte \mmrﬂmer@pmxmm @foletuddr weight of 145 kDa.
Under %ﬁl&ogca?cohdlﬁ\ge}lﬁ tcl'}\énp%cs)ggg fﬁlgwn 0 é)fu¥1 5:1? zalscczrfgﬁ ort1 %{tcggelle;(ﬁll éﬁctions, such

same signaling steps as inhibition of DNA r epai r or

UV-light. Fromthese in vitro experinents, it is

clear that the beta-cell node of death may vary

dependi ng on the death




signal, but also that simlar signaling pathways may

be utilized to achieve different forns of beta-cell
waele@ihos763 Abl is a ubiquitously expressed protBCTEP2004/005679

tyrosi ne kinase with the approxi mate nol ecul ar wei ght

of 145 kDa. ' Under physiol egi-cal conditions, c-Abl

hasbeen shown to participate in the control of

cyt oskel etal functions, such WO 2004/ 105763

. PCT 2 04/ 005679 t
as mlgrgtho& a e(ie s e anZ cell cy&esxgg’%egél%_ggweger € V\/ﬁéﬁg are e:?plksehl f dlijf%e?e’nt forms of

stress, e XAplbsw@ohest lnghb'l attfveiptb Wblclf lordaty coif cycls FlF@S@d apeptAdd. beco ms S

In suml?xhrg hinsP tst'ueﬁétn? gon—b\@@célﬁ hhv AckSonbtRited @la{ c-&M Q{oﬁloféf §Rpthsisa Ebsponse to
ptOS|S , extensjve stud

apo
varons s BATEs P PUSTHEGRE O EHiBh SO aieto B oo b Bi<B fiygidated. Thus, it is
uncleaBiRfRér@Sd ffotbifl pliye SBQABIS & be-celldith aidshel dyideh bofweshtap@Edsis anlifecrosis.
putative role of c-Abl in insulin producing cells has
not been elucidated. Thus, it is unclear whether this
Signifigmestterivpe dizbgtes. éhlgouxlﬁhee)aﬂxngeb@is af wre 1| diaeiestappeany dlery praplex, it is possible

that théjﬁﬁzlcaiugip Fﬁ%a?@l@d&m@ RPRQSH §ea§1n:qn\)3x%9 EQinS partlcuqlaglgvuft |I—E'§(§1§e%cally, this
di abetes. Al though t pat hogenesi s of

could ey BERRAPEAICEIF PRI TEORBIBAY 1 Do BULRHpEteatiizpet, thercby
achievinfBetd-dafl kmael.| ul ar pat hways | eading to beta-cell death
converge at sone particular point. Hypothetically,
this could give us, enploying only one approach, the
The typeisskilpsd ¢-Abl ntight b Dudnifigantmediitor of betpell deatit. §-ANl isrvapressed in bTC-6 cells

and in sﬁﬁé@}a%slet@ %Hd iﬁx\m{%&l &@'A@r &@Ju& eihmgagad]e ph;rxnﬁcoiosércmgea@comom I

| nase C- be a sl gn ficant  nmedi ato
or by kneekingcqut FAH]e‘?i‘?’ﬁSS‘oE“ﬁblmel @@*&ﬁ}n@@}ge@s@t?ﬁ B-p@t@u@qupxgst beta-cell death

induce@ Bl pﬂoﬁiﬂdxﬁﬁilt(ﬂ}t &fbkinast or b hi&IcS)xldaﬂkdlotsJ’m-IAb]l doksOfdt &2k bCprédting nitric oxide
activit gi.cal
prodsi SR 1 b ) o B A BB PR

the RNAi technique, resulted in protection against

In v1evp @ftt%seccﬁ c-gﬁ %tba sehs@% Q@eqs JM eﬂé‘n%'l Egaﬁémaga ﬁ'lat%}ﬂbp&hﬂiﬁc% might lead

nitric oxide donors. C Abl does not act

to ph tignrpgd witivation oéf&}edéTK e ok MAPolﬁnase§1 inecdivatiemh P‘b%? -fBand PI3K, the

nntochgfldn(a‘l rédse gf ;qeci) Etoﬁ@d&&r@ﬁﬂﬁﬁnaﬂ&/ﬁe@‘dem Qe AbhgIndl rczip@ble of blocking
de _production

aitreg Sl P s Pl ACRTFCIEh AT SR ¢ hat

c-Abl activation mght lead to phosphor yl ati on and

Result? %B es\(a%flgh%etf?efr C%QI%E’A]QB %Egt jlw) t%%%f o%&lgr c-Abl %arumpates in the

nactivation o _ m t ochon
s1gna1m@¢aeca®éha®¥egﬂs t>-bajguph dseth, csokaé fabelsts g sxpm% 91 thoyslopyaelepsipgpifric oxide

donor ﬁﬁﬁ&/ﬂo 6399%29 WRE the cbBbitABASIE 1905 RIATKIFNG, (1080 iRy eﬁNF o (1000

g}dzl s, thereby achieving beta-cell surviy
U/ml) éﬂﬁ a4 lp inghobesee ilets guricpEied ot praTibet 19 of amporrg Ly S |L|ﬂ§|>u“gh°“t the
mcuba‘ﬁﬁﬂ;eﬁ&f Fc@l@ﬂﬁ?ﬂl@ Bcdbatiod p@md $Mdtd ard vital siind Wied pRspiddnt iBdi@+ bisbenzimide

art.i CI s int | i.n a
e g iy o BBt SRR, CPESPEPR P AT TERLEog g oot
(red opifkase flaghentédmbels) oweomgtdsadexpgssed 4sipercen3gd of eotal chllmamber. Salt 1, e.g.

Comp%m lﬁ’&ﬁ? %&td%& c ﬂxeﬁ)ﬁ'@ ﬁi_%%@%dh&@ne@xfomé 1&1"16"% gf tﬂe%get cells and
the copybingtipn Qf@rthln@w@@xmm@lyé% nGgFOgis. é’eFFfPSEPP@éI ogfideath ’eﬁucw bcyr%aio donor is

clearlyﬂcgmﬂ%ﬂcﬁﬁ bf:@(ﬁ'ﬁﬁ&lﬁd el gz Saﬁ: I,Q(Tabﬁab tAl}lgo,cthlhlﬁth@FBahﬂlet Eejﬂ%ecrosm is partially
at i erio t.he { n. p
serep B B et Bhne R ESl COR § BRRE 8 omts o

shownlpi sbenzi m de and phot ographed in a fluorescence
m croscope. Apoptotic (white condensed or fragnented
nucl ei) and necrot] (red or pink non-fragnented

nucl giTyeateat count ed é’\h@m{é%ﬁﬂa}@@@éd aVithdp eMrﬂomg@mdﬁ

t ot algEEtf—TTuTbeT T pat T 15, 2:830- mpounds b0 0y 1S
does lnot._affect islét cell viabili iy DETA/NO | nduces

necrosis in 10%of the islet cells and the
conbi nation of cytokines approxi mately 40% necrosis.
Interestingly, cell death induced by the NO donor is

—




clearly counteracted by Conpound I, e.g. Salt I,
(Table 1). Al so cytokine-induced islet cell necrosis

w0 200paed7sanl |y decreased by the c-Abl inhibitoPCT/EPm®04/005679
frequencies of apoptotic cells are below 10%in all
groups (results not shown)-9-Treatment Wt hout
Conmpound I Wth 10 M Conpound I Control 1,40,3 3, 20, 9
WO 2004/ 105763 PCT/ EP2004/ 005679 -9 DETA/NO 9, 31,2

4, 91 2= =+ N 416553283, Tabte

1. O:)lrﬁr%%uw . e.q. 5 It b§.lgrotec s _agai ’ns%’ NO __an
cyt oklinke+ IMeucBEF-ies| et cél.b:5deat h. | Resul 3385328 neans
SEM rromrthree—separate observattons—tevets—of
nitrite fromcells incubated with the conbi nation of

Table E\CGoppundd, ecfi- S8 protsete against Y- and @F%‘dne\fiﬂ‘%“hedd?let\ﬁﬁll‘m@t Resuflts are

means @SEMEroMr e sefaridBitRatidns. €. 9 Salt , are determ ned.

Levels %@E: ﬁ'trcl)gl(fl ¥ g%%ﬂ%h%{l#a Cqm n 'uoa o %gs}giv?xg}b&%rf%%i )hoursdﬁmh or without
1 or 10 eofCDibsuRd  ¢.gtSak], Rie Hétbrﬁmﬁd( Cyk&klmmﬁhu@lhﬂtmfbxidﬂ pioB&tion is not inhibited

o Cof RSB0 A Ll M B e RISSL A 0 Do
higher,rmswlyrbp thyeito the hleheea@eldy $fithgiPalt bﬂ}p@kd qakls, P %G soCaixite eetrdsed from
cytolm@f»plgégrﬁboﬁﬁ Ile§po§eﬁ c8ifd gpc%fnﬁgedttpcy?o‘iﬁgslﬁlldﬁgs alone. It is
tested whet her Conpound | protects against the
di abet ogeni ¢ drug streptozotocin in vitro. At 0.4, mM
Itis teﬁédﬁnﬂ:&hdﬁ ceﬁl}aﬁha,prdtdae a@ﬁx@ﬁtﬁbﬁiaibﬁdigeﬁas dibig @laptyzotosih giittd, £E0U mM

strepto\é\% cin, tge %r&tlectloxc IF%EFI’M S%B)J 1ca%{, 9 9(%30 ?Tk/l% Fﬁg %?oozzcgtdcon:l_} Cﬁlrn&{u]g]cﬁt protects
only Wpaktyt(”éetbteﬂw ét 8.p mdstrepdzoCoimtswratbetiveiefect ofiCompauuld s mtermediate.

Treatment Wthout Conpound I Wth 10 gM Conpound |
Control 0,90 2 0,502 04 nMstreptozotocin 86 30

7, 32| Treatmeny 5 mm stré?iithelﬂ@m?ﬂlss A%5thc] 0 YL Cogrpgrad I
0. 75 ®MLSL T eptozotogin 91gesH 275, 35,27 Tabherol

Complound1 e g ali_l_,aox_gt_aa-s_@egal nst
st r eptEMBEr R PGIuded | SO8t0tel | deat h. BB UNd |

(10 MnMsstrqmadcum hoursxsbes‘sare strept 0Z13:@QFN.

| sl eft-s e—harvested—and -6gFap fred—stx—hodrs—afte
addi t?]%surf“%ﬁtrepg’?‘ij‘%‘tczot ocPing NZCI‘StI C (r2&3 “bi nk
non-fragnmented nucl ei) are counted and expr essed as
e, 0
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uM). As observed with the rat islets, also human islets are partially protected against toxic levels of NO (Figure

=

2). Thus, Salt I partially counteracts Brefeldin B-induced islet cell death (ER stress).

To investigate whether c-Abl regulates and/or whether Compound I, e.g. Salt I, also protects against
streptozotocin-induced diabetes in vivo, the following procedure is used: Male NMRI mice, weighing about 25g
are purchased from Taconic M& B, Sollentuna, Sweden. The animals have free access to tap water and pelleted
food throughout the study. The bedding material is changed weekly. Weight and blood glucose are determined
using the Pen Sensor (MediSense, Waltham, MA, USA) prior to the experiment. The animals are gavaged with
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Table 4. Effect of Compound I on diabetes in mice induced by 120 mg/kg streptozotocin. NMRI mice are
fed 200 mg/kg Compound I by gavage once daily on day —1, 0 and 1. On day 0 the mice are injected with 120

mg/kg streptozoetocin intravenously and the blood glucose is determined on the days given in the Figure. * and
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Thirdly, the effect of Compound I is studied on the natural course of diabetes in NOD mice. Female NOD mice at
the age of 4-5 weeks, when there is no or very little insulitis, receive Alzet mini-osmotic pumps subcutaneously
that release 0.25 ul per hour for four weeks of concentrated Compound I or vehicle alone. After the four weeks
the mice are sacrificed and the pancreas is removed and fixated for immunohistochemical and morphometric

analysis. The degree of insulitis and beta-cell mass is scored.
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c-Abl specific siRNA two and three days after treatment (Figure 3). This indicates that a presumably slow

turnover of the c-Abl protein results in a delay in the effect of the siRNA-treatment. But more importantly, the
data suggest that SALT I-induced protection against an NO-donor and the combination of cytokines is mediated
by inhibition of ¢-Abl.

Connection between c-Abl and different MAP kinases: It is searched for a connection between c-Abl and the
different MAP kinases p38, JNK and ERK that might act as down steam effectors of c-Abl. For this purpose, rat
islets are pre-incubated for 24 with 10 pM Compound I and then exposed to DETA/NO (2 mM) and the
combination of IL-18, IFN-y and TNF-a for 20 minutes. Islets are then analyzed for phosphorylation of p38,
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activation, I&lﬁ%lrﬂ)@ldtsmretdn@ln@béft@d'br ZQhOIITSh«Bﬂ@p F@‘meﬁ hexthen BW?Sed for 20
min {o ﬂg{ﬁg O QL F?Q t l y’I%LI lg Rﬁ% U/Qﬁm Iﬁ@-ﬂ 81%6 W%Rl@m and p38 phosphorylation

agarn st a nor and
is detemm@bmmnpmbloamg angdterrkdssee geritasal prainta OERRK, VK pdtip b MUWWPWSS“

as percéft @&t)ntroghﬁ gl%%ehrﬁ for @ép!ﬁgt@ Pbs@rva@ibllls Byed ?Beﬁ&@ﬁ@tml adi20.05, respectively,
nases: i's searche or a.conn C |
when cHFRINENG CORTPIPURERE DAPKF TRLRY b%% AN R (i

m ght act as down steameffectors of c-Abl. For thls

pur p batedfo Yk 10
M CohpSURE™ I and t hen|exbose d tlo % %ﬁrh and
the {oBmbNGation of |[1aq3, |FN-0and TNA ¥0f or 20

m nuf Lsiet t amatyzeg;, for _pho oryration
of p_g.ET@@ﬁ2+O%ﬁ7p%§'}6f CT/ EP2 ﬁ]/ 005679 @4 INK2 _and
ERK1/ 2ytdgieng phosphospé® fic anf1%odi es aht?

| MU ITBRE Bk T Edm Emouﬁiﬂ €. gl1seal T T, Itrwatnent

partially (25-459% counteracts—the DETA/ hrduced

LELELAZA A2

Table b ReT R ETORLIT BN S RS ] GO G COPIE o pescent of

corres ot difer U witRe&E CotfiRi Taadifionat i on (Tables 5 and 6).
Treat ment Phospho- p38 Phospho- JNK Phospho- ERK Contr ol

These §§$A4 1Orggaf£ﬁlgjée616%%g%§y§%de p@%ﬁ?xﬁﬁ%ﬁgﬁg le% %‘-‘18 at least partially via

the c-AMDFEOBY 2O THS s led@q ba-celbPeatik Pmiag othes é@zth%dmss 58 gudgNK activity
that oc?g ﬂlfés&ﬁ& td ﬁ&&ﬂé@&w&rs'm %Md ﬂ)zémllg’ﬁns]swag@ﬂ hohvtkdr Gt is likely that

Ef fects of

this ﬁrét')ppaécmx fydekingdindrced p %d W xgﬁg pgz_sggts a plhysm?ogch%g;ponls\l%at %acps to altered

gene expression and increased proliferation, and not apoptosis per se. For example, it has been suggested that

cytokine-activation p38 and JNK participates in the subsequent expression of the iNOS gene. In such a context,

the presently observed c-Abl-mediated suppression of p38 and JNK explains nicely the increased nitric oxide
| production observed in islets treated with cytokines and Compound L.

Tn view of these data, c-Abl acts a sensor of stress and external death signals and that c-Abl activation might lead

to phosphorylation and activation of the JNK and p38 MAP kinases and finally beta-cell death.



activation. lsolated rat islets are pre-incubated for
24 hours with 10 M Conpound | and then exposed for 20
worew4t1as78ETA/ NO or the cytokines 1L-113 (50 U pei/ER2004/005679

IFN-"y (1000 U m). ERK, JNK and p38 phosphoryl ation

I's determ ned by i mmnobl etibi-ng and expressed per

total anmounts .of ERK, JNK and p38. Results are

expressed as percent of control and are nmeans for 4
Addltloapa rate observations. ** and * denote p<0.01 and

ﬂﬁ#espectlvely when conparing vs correspondin
’ fme-PCR.

1. To stgdy)thp expireskion of mpmce]ls g@bthle Wswbeaqq@ssed by real

Levels %{H‘é{eﬂ&bﬁnﬁNA %Sc‘bmpa}_é'dqatﬂﬁ?en&f JakpERkR- Fl&gesalﬂﬁﬁrﬂlﬁ@ spkbific for c-Abl is
ospho- ERK =~ DETA/ NO 100 100, 100 QE& g% %‘%{ ¢

purchascclfregy TS ATRL IOk SHESaRyy B 5GP OPGRioTrem e i ifgieq sgeinst

c-Abl cBRA staxﬁlﬁrdl'%e &a@ ke LGghtc;R&Shiittuﬁxeﬂtrl‘ﬁmbHiaﬂﬁ t-Abi5nRa¥Aemolecules is standardized

to b-act[&e(%ﬁlhg cﬁes 'lsl% ct B)Q%nlﬁ\{k t ogtfeltt%?flana% sl&p e Qﬂé%gedlto &Et% f liver, muscle,

esse corresp on
kidney, apigen,Goaipond ﬂu;hg |In m@pk the WPfeﬂSﬁ’é§§th? @éblrsrr@hswﬁml@naw% which might

act in agﬁ[rﬁc}%s';ﬁn bt R Quddtifidal 16 oSk, Qﬁ@ﬂ’d&k‘iﬁxﬂn@h@ﬂi&rl 1@0@1& (S8 ABN%RNA are
at |least partially via the c-

ofctod o ok ORERSTES SHLERSER Fogen e ot pretsed G s Y%?&Ham 1Ny

(1000 T8 +QRELoY(1600%8mi), N 0PRM 198 6kes Pfoxddelof debitllin Al(NRLMPRE e hdufh and then
response to cytoklnestﬂﬁggﬁrs to be suppressed by
analyzed f°/BJ:’J'I"‘bl RNA gpEession by igpl; owever, it is likely that

this first peak in cytokine- |nduced p38 and JNK
2. To SF %gset{lé{' c-. %?15 Ipﬁ(():efgﬁé%lgte(p KM&PQASQ g»l lﬁ:@dl ceﬁ §rdO 886 B’f@& cell lines that over

ne expression and | ncreased

expresspyild|tipk et ar@xpneramyﬁmfe@pﬁatm s withyepCINAS /gyl plaspichigbtained from the
Ludw1é fnstﬂ@é @ﬁ)@zﬂa SHLAESS, SedwRBby sedioK iftCreadinte &t géi&Ehcﬁh;% 8‘he c-Abl-over

articipates in the subse $HO
e hT s B B SNy  B 55 o B o i
whethef)@ﬁlﬂ Es\/;ﬁxdspﬁmﬁhéd- 1ﬁ'ﬁ>€boﬂ§e acky®kipg) B Sies rand)fltnp) 38deafidls drhlien homogenized
in the %ﬁ l al {;;glosplh&zlase Ioltgoer% i {Ebg%e)gm% ;ec1 a@& ugigg thp f(qq Yl (l. Rﬁ antibody

Kines and Conpound
(Santa Cruz)l Hﬁ&r PaWE@Ad transferdo mailterg <l baaéq ag,e apalyzed &8 fyrqsie phospherylation at

amino 3did Q%San%r}gtal%ﬁﬁﬁﬁdospg&ﬁﬁtﬁn%ﬂ%j) $heéd sﬂehﬂJ c-BbPhkibodies (Tyr245 and
nm

activation ead 0S ryl ati.on
The73 53 vR <R Col SEHUDG Rimgiey B PSP R n D 49 a1yt eciviy i
increasBE¥1Rn &€ bhin6l@at Bsidubdy2a9 dil TH5T6:3e BEH/phHpROAA05679
-15- Additional experinents: 1. To study the
expression of c-Abl in beta-cells. c-Abl nRNA
3. To @xdyrvéigthien thecsabce]b@aragglg@ggdofbyAm dspatfeptedrby petmeell sirassHTC-6 cells over

expres@r( c-1§o|1 ?rg gl‘éwfepxl co@%s hidl tlhef &B@Je@ & Sd@kxﬁé@ Boe1dh AQﬁd’h@ﬁmc oxide donor for

|ssues 'uorescent probes_specific for c-Ab

six hoysw Felierdudimampiriime vl prerEb EAieh et b al(agé?‘% {ygonfocal microscopy
using ﬁﬁ&ﬁa@vbeaﬂ@lwiécmrmaﬁgmmﬂ G| miitotiRdndiia gynden, fane dlea(gm 680l antibody

(Santa %ﬁg}? W@?&lﬁ’t R dﬁ%g?m a{ogjug %g fec rﬁlés | nl%bf)ch %lﬂ ggﬂﬁlcfé/dc £&/Abl is re-localized

from ERtteunitkhahiddae the stbigingpatiart is ghapgRifomstpereigd wd ?ndmen i@ onlppgllow.
MRNA content of human islets is conpared to that of
liver, nuscle, kldneigl0 spleen, brain apd |u

4. To ggmgy[ (]oeqn—stqe:n@ taég@ﬁfroé & 4plyFor 81[;5 Huﬁ)@se Clﬂgflé @}lanaqt %umﬁxglly QUSE-FrEpress wild-
type olf lJb%&%mﬁ%@ 20X €dom B @1Mb1 ai@ Cendraled bECG1 detisr aré digdTecnsd (Lipofectamine +

Llpofe\(l'\fﬁtélfl?] BIP% vg@z? c%)#\&gfc-&grvegng@d ct:l e X rbssxo:tl vectc'or dﬁagser{asmtyﬁ %0% GFP-

positive cells, which are to be enriched to more than 75% by FACS. Sorted cells are plated and cultured for 24 h,
and then analyzed for phosphorylation of the candidate targets ERK, INK, p38, IkB, p53 and AKT {downsteam

effector of PI3K). Twenty and 120 min before analysis, cells are stimulated with doxorubicin (nuclear activation

of c-Abl) or DETA/NO (cytoplasmic activation of c-Abl) with or without Salt I, epg. Compound I



affected by cytokines, oxidative stress and ER stress.

Human islets are exposedt ol L-1 R(25 U /m) + |
WO-bboy/10376000 U/ ) + TNF-a (1000 W nl), 100 nvPOyEPZIgE€0S679

peroxi de or brefeldin A (10 "M for three hours and

then analyzed for c-Abl nmR¥Xx expression by real -tine

PCR 2. To study whether c-Abl is phosphorylated in

response to beta-cell stress. Stable bTC-6 cell |ines

Phosph&rplgﬁonqye?/ﬂlr) R fiffveNarost ﬁ&&ﬁ & cﬁQiKzearb? ﬁﬁ%ﬁl@&lﬁgusﬂ% commerically

avallab]e @ggg}%%tg%p F%qul% Z(ljelllmTﬁchpﬂggy tTll}’ls éeve g?r éhe candldate effectors are
phosphédibtvding ladtiyate;d ih &kﬂoﬁsbedc-hbl aaﬁhmmems cffBbl-ZE Baostammz tlﬁlg traditional

RS a8t P AR P 5B s
necessaGOto i@B@serpemsitiyvity gfghg@mugcﬂplot wrebripdior tyroajnt-speeific phosphoryla’uon candidate
effector® NH0S RRALY @ ftted Ind GRB2ASEY tRnGYEiGHigN ERpYb6 GaSpRRhotyrosine
nitric oxide. Cells are then honogeni ze in the
antibodr esence of phosphatase inhibitors, and c-Abl is
I munopreci pitated using the K-12 anti -c- Abl anti body
Af t er nd transfer to nylon
5-To sé‘%{{g‘%mtera 'LB‘T VeSS 4 argg lglgnal yzed for tyrosine
Experirts yhioitigtedizimizg ahndersipridivg theciugptigBtepaetign oejwedn they¢-4blj an@ the adaptor
protein @')Hlp %H@Qra)( B h@hitMohBinh¥VProliA AR HRBRE SN frlofifs G AN termmus a central PTB
anti bodi es éT yr 245 and " Thr 735) avail able from Cel
(phosptyensiae biptinet-derpai f33) P%fFftH‘“th&“ﬁWB%ﬁ‘H‘B@%?F‘b%‘FSr?éd aﬁttﬁ%afm domain,
and is 460l toCeerOla 1816 tih \ghﬂeMUﬂgSmgnhlﬁfg‘r@ﬁxﬁlads \M’l&ﬁpoﬁé@&o ayrosive ladkedactivation.

Interestrglgﬁiﬁgugpﬁ)atgér%\??%{l% %’lrﬁ over—e}épres T%l%/e%-ce Sgi% gsr.lp etz]sg({ ¥ndeedb€ansgemc mouse
xpressig A inder lfcoustob el tbyrabisfutn proibtordiplsse, b Bteof] dpsptosis when isles

were cu%{x@& in te’abdefc? ot REmbr Al p@ge%ceg(;f %o:@cfbyﬁ%& rIn Sty Bt 1@&1& report showing
hen exposedtoctomes br et el |nAan a nitr

that thetﬁpp d'@n)ddxﬁzg]perfsaql bin itq axﬁldmergcts \p& q %% 1h1@ p?sﬁlk]ﬁtﬂfab‘hAbl acts via interactions
with SHB'nDlE‘el@l-cﬁn}; wﬂve@ﬁgﬁﬁﬂﬁdptem Eaailéxﬂfrl trafkfB@eda€bleSexpic® caibdISyz@d Shb-mutant

are trea(t%}b\tn nf ng%liﬁmggi&g IOB]i%Clgl agad w1t£1 %% ran %1% t%rog ?mmunoblottmg is then

mtoc
perforngerl dn thh @mmmfnﬁecupnﬂtbd o bl of 6B ST a:zi)tyrom Ebbepheaiation of -Ab

co-prec‘gltat ﬁbrﬂgmdﬁwwﬁtﬁg c-ABIG8 'ﬂi%@if)ﬁ/ate@ %tﬁ Qf%d%d vitk @érﬁ and that c-

If 'c-Abl is re-localized fraomE
Abl overppEsesgEhlisdn inprrasedsThlphasehigryf3tian (¢hnot §1°8ﬂaﬂ§%fmfl%*rﬂlpp°ﬂ the notion
that ShS B R adbadedortect-andngé.cen to only yellow. 4. To identify

ﬂm.geé \rllmrfnhgrs?%detﬁ mPttFrgc&lg éi\{e]en c %‘t\)/ler Sél)‘rz,giﬁséogt polte%q pS;H rd? o >q!>enmentsC arg performed.
GST, GIHhbSHAunil \Gélryshla’d’B!pmnef -iphydowdin fisiddp protgineis g&n’@rl at letﬁract with COS-cell-
homog tgs %ﬁmﬁﬁfn}; ﬁlﬁ@fe@all Io'f P Q.Ele’fﬁquct(olné R %%\r&% Wi @r V¢ithout pervanadate stimulation,

ect am | -vector and

ie. to @FnP@%@Ff‘e%@r“’d’h Wé@% @}Osphqrhlﬁ%onf 9é‘§ QMS@OWWS%W@PJ et e importance of
SH2-dR8 lﬁtbr\d@mwiﬂ{ ﬁmspﬁm»rsslme adsRud, Pullb®we protieRaf ahdlyz8DfEc-Abl1and phospho-c-

Sort t d
o S o L oG8 PR P L 9 i, e
phosphohattil daghesphaylgtet SABRKye c@iNkpongingyexpérinpts pdi caihd fulii protein (c-Abl-SH2
and c-é})%?%%}?e}@ﬂ mel iof e%ﬁﬁa@ervrh%il dExﬂa%l@hat aTé/@ﬂEaY fo@ﬂlﬁjduilg%)SH%] n

> SlS s are stinulated with doxorubicin
To estaplistiribetbir th SH-<Ablinseractiormediajep by enbncrsoroRengty ofSb-ystearprips islet cells
to undé@&d dp\SﬁBsthH 1 &ponSe 10 kfered nlokio@ stiddvhlt, bkt arsSBdited ﬁonﬁSlﬂ)—transgemc mice and

< MR I | T O

Apoptqsis (ahdanamsxam qamﬁgdzaadl digy obtmmadrfols] bt tranagpnia Swicegis compared with those of
conﬁolgl%%{agg g?{ra ﬂi’ aﬁgg%vab&ﬁ?%%ﬁlggggk%&s%g{% gl?)qtg!:%&e normalized by
candi dat e effectors are phosphoryl ated and acti vat ed
in response to c-Abl activation. Levels of Bcl-2,
Bcl - XL and Aph2 using traditional Western bl ot
techni que are anal yzed. In sone instances,
i mrunopreci pitati on of candidate proteins is sonetines




necessary to increase sensitivity of the inmunobl ot
anal ysis. For tyrosine-specific phosphorylation,
weandilektse  ef fectors are inmmunopreci pitated apdI/EP2004/005679
anal yzed by i mmunobl otting using the PY20
anti - phosphotyrosine anti-dddy. 5. To study the
i nteracti on between c-Abl and Shb: Experinents are
initiated ai mng at- understanding the .putative
Compoﬁnﬁtl ed. %%Bﬂt 01t HSbWBRMhat B8 seb-ARb1 BBdctoR SaPp et QEentid? afYp@kilr egulating
hb i's an SH2-domai n containing protein with
PMhW%brollne rich notifs inits N-termnus, a central PTB
(phosphot yrosi ne bi ndi ng) - donai n, sever al potentia

Facllltle&fbmrﬁud%g ??fc’ep nn%ﬁt}!cl ath ?nat M\/g; oé%gneaex&cstsx%xq % gé’%zll-ceﬁmsmg the RNAi

I n gener

techniqusi Synpdl interfyrieiiph GiRAK) nsmunc@sqééqqs@h@@ww#leswﬁ@t RF%HB” é00 -600 US dollar

per pau'ao@’ kNX%‘léoQ&leon&eE‘ g PiTCOSeMd kIR, 1AP iRt that ﬁm‘?ﬂ Qngiciedtly introduced
i ncr eased

o o S OSSR REBBE AP0 SRR dfovpy Uy
effect of ﬁ;mscfnﬁhlly a»efhvérlsuesm isioflg tthrisiantPFop o orkif sbabieét d@beviasoeitled (AAV)
vectors, atg SJS;%% g[felg?rq?oéé I‘SEIIS em gsm?%eﬁ & ugelﬁzghés\é%tre&co{d%lcptlagﬁ%% i)‘?lr groaull%n of beta-gal
expressipy AdNweesers uded foy prelimiofry aaqs@@em tffigiensin ?ttldlesh‘éfw prfh virdh igctors has gained
approle H@m §Q @wéd%ﬂ@o%n%@%@nc§hfb@ta@ky@&§fr #nand interacts wth
, I's possible that c-Abl acts via interactions

mnth Shb in beta-cells. To investigate this, cells
Real-tithd’ POIS.| Iﬂg'ﬂtdy(}lert ihsBiadne (Roekk) tina axieimeeRER egkr. CEhé\apparafils ll@ws rapid and
accurat?a cﬁ%{ %éa anII\{ ar %fhlgse?‘ntrc]lels erV\éfct) hs&%n ot s%%w%& &éanré%xgrgggn.

Innunoblottlng is then perforned on the

| | alalyeed s¥edes of c-Abl and Shb,
ggﬁﬁg%%gggggg@ﬁg&%ﬁgggﬁ%9¥|at.%ﬁ o#ﬁc Abl  co-precipitated

Shb. Prelimnary findings indicate that c-Abl

co-precipitates with Shb, and vice versa, and that c-

Abl overexpression results in increased

Shb- phosphoryl ati on {data not shown). These fi ndi ngs

"support the notion that Shb is a substrate for the

c- Abl kinase. To further understand the interaction

bet ween c- Abl and Shb, fusion protein pull-down

experinments are perforned. GST, GST-ShbSH2 and

GST- ShbPTB/ prol i ne-ri ch-domain fusion proteins is

allowed to interact with COS-cell- honpgenates

contai ning high levels of c-Abl. The reactions is

performed with or without pervanadate stimulation,

i.e. to see inportance of c-Abl tyrosine

phosphoryl ati on, and ‘phosphotyrosine addition, i.e. to

see inmportance of SH2-domain interaction with

phosphot yr osi ne resi due. Pull-down products are

anal yzed for c-Abl and phospho-c- Abl by

i mmunobl otting. These experinents indicate which

domai ns of Shb that are necessary for binding to non-

phosphoryl ated or phosphorylated c-Abl. The

correspondi ng experinments using c-Abl fusion protein

(c-Abl-SH2 and c-Abl-SH3) are perfoned to eval uate

whi ch domains that are critical for binding to Shb. To

establi sh whether the Shb-c-Abl interaction nedi ates

t he enhanced propensity of Shb-overexpressing islet

cells to undergo apoptosis in response to different

noxi ous stinmuli, islets are isolated

frontShb-transgenic mce and exposed themto

cyt oki nes, DETA/ NO and streptozotocin with or wthout

pretreatnment with Conpound |I. Apoptosis and necrosis

are quantified and data obtained fromthe transgenic

mce is conpared with those of control m ce obtained

in parallel. If enhanced | evel s of apoptosis and

necrosis of the Shb-islets are normalized by WO

2004/ 105763 PCT/ EP2004/ 005679




-17 Conpound I, e.g. Salt I, it is possible that the
Shb-c- Abl interaction nay be an essential apoptosis
wo egulied7ohg pathway. Facilities: RNAI. Studi eBCHER2004/005679
initiated aimng at turning off gene expression in
beta-cells using the RNAI -{&ehni que. Smal |
interfering RNA (si RNA) is purchased from Dhar macon
Research at a cost of 300-600 US dollar per pair of
claimfNA ol i gonucl eotides. Using FITC- | abeled siRNA, it is
observed that siRNA is efficiently introduced into
i nsulin producing cells using Lipofectam ne or
1. Use bf m&mrm-mec-ﬁawmseﬁ,mkmmmm@m)a phaHMcamaw adcqita:me salt
thereot{orr aﬁhannac%ugca)‘l_.y acce aﬁa lsjagi?tt%{)eﬁyfgr?tgernéaé% n(%ure §f' a medlcamentQ'or tl}é treatment of
diabeteadeno- associ at ed (AAV) vectors, the AAV Hel per - Free
Syst em (Stratagene) is used. This kit includes
sm ds for production of beta- expr essi n%
2. UseAw AR Ry sy WéFGpW@FIPWWqF L5 & Pragpaceically acceptable salt
thereofk & plain@tsyicali ddchpRtle salldielecoftbit the tintifadtury/ €@ i diSank &S0 @ed didéles.
approval fromthe Swedi sh Government Agency
Ar bet ar skyddstyrel sen. Real -tinme PCR Lightcycler
3. Use pfesctAblRREF-R-Rokihay ARG- tirosisedinase ighibithiGRa phaghageuticallh ecceptable salt
thereof%pp aﬁﬁal:’e%tlc% I)L &%taﬁl@&'lt%eﬁgﬁbr RO R Ee &{d%&%afxﬂeﬁ% %r%nt%abetes
nol ecul'es, and 1's therefore suitable for studies
of gene expression. Confocal mcroscopy and El ectron
4. The HeGEOSIHR PYand &6 BIlHHES o 3 Werflhi BV bithedAbl- y!D@Oﬂ% ﬂ;@ 53? ﬁﬁG- tyrosine

& A W
methylpipqézar lﬁﬁm@mmbwme;hyhl}@mmabwl)mdm-z Yiawigyfhenyt]-benzamide, Bis(1H-2-

mdolylpmremsewcﬁ%s' hﬁ@@% 51"%%}%3 1ti; qf Bewcaibm;;. diones, SU 102,

manuf act ur e canent for t e

AG1294; BiRdPled1A, §DPLg(bZ@gf3&C%67Aﬁl PD pioes2. Iﬁ_678.’e KRI, 1922 AG3RAEHIR 258,
MLN 413/SUSI1 P48, AR Rle b WYtk @btically Scoplié AR EGsH cal | y

acceptable salt thereof or a pharmaceutically

acceptable salt thereof for the manufacture of a
5. The pdfcolimg frtany one ofnladmgli taBehesin the Biabelds ® Hypf I diabeteshbl - |

PDGF-R-, c-kit-, or ARG tyrosine kinase inhibitor or

a phar maceutl cal |y acceptable salt thereof or a

6. The B1s 3cqiling iy efe Pfclamc g ¢ Jbprein the fipbefen is t@p i dipbaiest he
rranuf acture of a nedicanment to prevent di abet es.

7. The{,l.ﬁgcc(g mg ga%)%rﬂg (Ian g;,gB%ﬁoa%X'he%gnetmo (4 pmﬁgm-f-mrgqﬁlgﬂ-methym 4-
pyﬁdM-ﬁH&émqimhiybmmo)phmyl] -“bengrndde e te fokro af thymancogiphaiifopatsalit
thereof is selected fromthe group corrpri sing 4-(4-
met hyl pi perazi n-1-yl met hyl ) - N-[ 4- met hyl - 3- (4- pyridin-3
8. A methad)op eating agmammpl syffesing ey é‘P’F@W‘WI}lQIUeﬁE&Pﬁ aghginistpiing|(tq y3idmman in need

of sucH A et ) ddse, ¥e{ HAK1Q POSF-RAGKZ & ARGT 3kma%3m}ﬁgtzﬁselected from the

sroup G Rk SR f%@@&f@' e b Py siopheny -

benzandid)BBQ H- 2KildoE’E83l;eﬂ*ﬁNnéSORQ129AGT12923&P 1CH; &712 $8; pyrivlo[d,4-c]-beta-
carbolééc%bne?yg]tazzﬁ%‘ 29%%{?;{ ?]Ad gn%r?] T HRGSA 'I‘ii"hbi/éz K16783, KN
er eo any

l'e” sa e according t

1022, & é37é§, CEIR23$sMEN 618, 3U W48, éFfi*Pn?Ihlée 2 ahpemasentipadly @Wﬁéﬂble salt thereof,

effecn&élagdqet B8R discald, or iPpRarkSBuRAF At shiPmasty. one of claims 1
4 wherein the diabetes is type Il diabetes.

9. A medicament package comprising of a c-Abl-, PDGF-R-, c-kit-, or ARG- tyrosine kinase inhibitor selected
from the group comprising 4-(4-methylpiperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl)pyrimidin-2-
ylamino)phenyl]-benzamide, Bis(1H-2-indolyl)-1-methanones, AG1295, CT52923, RP-1776; GFB-111;



7. The use according to anyone of clains 4 to 6
wherein the
wd2qpd4aneshyl pi perazi n-1 -yl nmet hyl ) - N-[ 4- et hyl - BE/#P2004/005679
pyri di n-3-yl) pyrinudi n-2-yl am no) phenyl ] - benzam de is
in the formof the nononet+thesul fonate salt. 8. A
nmet hod of treating a mammal suffering from di abetes
whi ch conprises adm nistering to said human in need

pyrrolo@ 4.3 H&J‘ca?ooﬁlfe%%gﬁeﬁ 13, Q@ﬁz@() R@le(ﬁsﬁ bp 860! Rpi673451, PD

tyrosi ne ki'nase 1nhibitor ect ed

170262 ]ﬁ]dﬁﬁ{ﬁ ﬁg 10@ /G é37@6,@-}1}1§§8mblLN 518, SU 11248, Leﬂunoxmde or pharmaceutically
acceptaﬂie Cets iﬂﬁ&dﬁtb@tlﬁﬁﬁrﬂﬂ prmcbd Mdcrmelidhy For aininAorifinRy bat@nds Aa @y diabetes,
E §$g &ﬁﬁﬁ n1d|n 2-yl am no) phenyl ] - benzami de,
cg WPB.I a9tes oIl diPRASS. 1 et hanones, AGL295, CT52923.
RP-1776; G-B-111; pyrrolo[3, 4- c] beta- -
[ | A,
10. ThEBRRAY AT B o Vo g N e AT BBGER Lo g rosne
kinase iNGpipBTF 464-methyimpergs; 1 MWBT%[*nstbyllﬁ(émwd%%ﬂPW&e or
ylamin@pHeRRIIRERIHS b6 hdaBRcaRLabBIdIsat herdoper eof ,  effective
agai nst sai d disease, or a pharnaceutlcally accept abl e
salt thereof. 9. A nedi canment package conprising of a
c-Abl-, PDGF-R-, c-kit-, or ARG tyrosine kinase
i nhibitor selected fromthe group conprising
4- (4- et hyl pi perazi n-1 -yl nmet hyl ) - N-[ 4- et hyl - 3- (4- pyri
di n-3-yl ) pyri mdin-2- ylam no)phenyl]-benzam de,
Bi s(1H 2-i ndol yl)-1- net hanones, AGL295, CT52923,
RP-1776; GFB-111; WD 2004/ 105763 PCT/ EP2004/ 005679
-19 pyrrol o[ 3, 4-c] - bet a-car bol i ne-di ones, SU 102,
AGLl296, RPR101511A, CDP 860, ZzZvegf3, CP 673451, PD
170262, KI 6783, KN 1022, AG 13736, CH R 258, M.N 518,
SU 11248, Leflunom de or pharmaceutically acceptable
salts thereof, together with printed instructions for
adm nistration to patients having diabetes, e.g. type
| diabetes, type Il diabetes. 10. The nedi canment
package according to claim9 wherein the c-Abl -,
PDG--R-, c-kit-, or ARG tyrosine Kkinase inhibitor is
4- (4- et hyl pi perazin-1-yl methyl )-N-[4-net hyl - 3- (4
pyri di n-3-yl)pyrinvdi n-2- yl am no) phenyl ] - benzam de or
a pharmaceutically acceptable salt thereof.



