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Dysregulation of this process produces vascular leakage into underlying tissues. Leakage

30  of fluid into tissues causing edema can have serious and life threatening consequences.
Accordingly, it would be highly desirable to have methods and products for reducing

edema and restoring the endothelial barrier to physiological.
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The invention also provides a kit comprising a first container and a second
container. The first container comprises a danazol compound, and the second container
25  comprises a drug that causes vascular hyperpermeability as a side effect.
The invention provides a method of modulating the cytoskeleton of endothelial
cells in an animal. The method comprises administering to the animal an amount of a
danazol compound and an amount of a second drug effective to modulate the cytoskeleton.
The invention further provides a pharmaceutical composition comprising a
30  pharmaceutically-acceptable carrier, a first drug and a second drug. The first drugis a

danazol compound, and the second drug is a drug that modulates the cytoskeleton of

endothelial cells.



prevent. "Medi ated” and simlar terns are used here to nean caused
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and organs that require rapid exchange of small nol ecul es, including kidney
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Cont i nuous endothelia do not contain fenestrae or |arge gaps. Instead,
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cell nonﬁjr@ye%{. Most endothelia in the body are continuous endothelia, and
conti nuous endotheliumis found in, or around, the brain (blood brain
barrier), di apgMaigated 'dunddenddr temsscut atadribere foahgantraased, by, causing, involving

or exacerbated by, vascular hyperpermeability.
“Treat,” “treating” or “treatment” is used herein to mean to reduce (wholly or
25  partially) the symptoms, duration or severity of a disease or condition, including curing the

disease, or to prevent the disease or condition.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the OD levels measured after incubation of HUVEC cells with
danazol as a measure of its ability to prevent initial proliferation of endothelial cells.
30 Figure 2 shows photographs of HUVEC cells taken after incubation with danazol
as a measure of its ability to prevent tube formation of endothelial cells. A = control; B =
1 uM danazol, C = 10 uM danazol, D = 50 uM danazol and E = 50 uM LY294002.
Figure 3 shows the fluorescence measured after treatment of HUVEC cells with

danazol as a measure of their ability to prevent endothelial cell invasion.
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10 reported to contain an increased nunber of caveol ae as conpared to
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anal yses o TARECOHAND s pardd e i Ty Gt SxstuREReRu I that t he

gl oner ul auberudeichel ligpraeinlac@li@tsd Whyptiipidéeiang féltatedpyasabéadedft he
fenestrae, and its associated surface layer account for the retention of up
to 95% ofcvpMaserltipedn ethsronyteus Maqusdomnation) dtdvancedagisosstergticleyoReci n t he

' sever arpETAd BE LMy RECHen PRy 1t AEARRSATER Sl ik} Tnfiflofedur! @
30  passage of LDL and albumin.
Vascular complications are a hallmark of diabetes. At the level of large vessels,
the disease appears to be expressed as an acceleration of an atherosclerotic process. With
respect to microangiopathy, alterations in the microvasculature of the retina, renal

glomerulus and nerves cause the greatest number of clinical complications, but a

5



gl oner ul opat hy, pre-eclanpsia, diabetes, renal failure, cyclosporine

nephr opat hy, serum sickness nephritis and Thy-1 nephritis. Actin

rearr angeworp1oanseydti n parti cul ar, depol ynerization of swPCceds2610l0844s1 have
been found to be inportant for the formati on and nai nt enance of fenestrae.
25l n support. of the foregoi di.scussi on of fenestrated endothelia and for
2ddi t§ ondonfirgr IPgRasigERINIgr Oh Apestigatigns Shownﬂ%ahélatmﬁvﬁl %@r@e@ﬁ f Physiol .

296: FO47-HRRR al PRIk of Hﬁfe@h%ﬁ?@uﬁ{ asathe me@Htéry, @?ﬁ @kelgﬁpﬁ‘ﬂhwle HREIrhi@NS .-

18: 331-335 (2009); Ichinuraet al. hrol ., 19:1463-1471
(2008) ; B@lkillmrgmmmg\aei}dhmal iyl od)mphmoanﬁglnzaﬂ o(fsz@a)zascﬁbiybd@ ehangks |

D abet es,. 56: 2 55- 216 07 St an End i cture Involved I n
Vaecul ar BIPREE ALY U dsht st o foriiet by TebalfeiEietd o Ara.
Canbr isdgetydRinvgsisi ty Press, Canbridge, 2007); Simonescu and Antohe,
"Functi onal UI trastructure of the Vascul ar Endot helium Changes in Various
Pat hol ogi es, " Ip&getsnuens catpthchiye, vapiBaydy pEipgoadsility fa plagrazisaciopipdesgtesand

Hi ggs, S 6} 5 039461
Endot hel 1ol padBa A RE il e e oA ocr s and

t hrough twesicuiat ealﬁs@bfttai @rb;g@p&aéedntaﬂasm@kin)hﬁh inad bysthic tdsstalsiticktiontof agel | ul ar
gaps (fenest rae) si nusoi dal, endotheliumw th actin

filament - Eﬂ%rlaﬁfifi%@ndﬁhasgd%ﬁlaﬂ Rellscd dipbstigss inghiding thamofrta?)b@m, ﬁéYf‘e%F?é in

t he nb i 4 i

5endgt% heﬁlé%ﬁ{eld?ﬁpﬁma nnﬁ gre%%tg flﬁﬁ%gllt%és ag%l?{)% &%ﬂ%ﬁd"c@%ﬁg@éla&? %ny Al t ering
drugs ha\moﬂaeenpmrbmﬁglytzae&ﬂhm@m ateetakinameteeslodfeliflereds anQEansIhkes@if ore,

t he fenestrae ass ciated c eton obab controls the inportant
et o bR R R F RE st oo rar R e 1 v r

def enest rrﬁﬁdr@rﬂol@bﬂé@s rI)@é@?ﬁltaf @(ﬁ])tlnum&Bn@ﬁié%%ﬁy ?h&s%@f%db@ﬂ%s hAd appears
pernmeability of the endothelium has beén associated with the pathogenesis
of sever @b btedrewatedcmnth diabrticttissurs and ntgaudthngughguh@e daswﬂ@rlf)@étnem s,
at her.gscl er gsi irrhosi.s, fibr r failure a ri.mar
ret adsat 1EURRGE ThGRERE H iy RiBop T HiereBrdiskag S inBrBRed ona
i nf or mat i tRMscoli@fir YaKGERYdf mddasholb@lles IMIE BBEH reporddd ib-tpERGAfdh; St an,

"Endot helial Structures Involved In Vascul ar Perneabi |pl ty," pages 679-688,
Endot hel i al BiRssalleleneaysedhyprpeameekibbris dige alfgtoringliabptdsead the \aserdan dge,

2007) ; t

1226- 1238?5%?8”% Eﬁf ApbERE it i %@??‘ %%%a&éﬂggé@r%@ la%h%hﬁevaﬁﬁ%?ﬁy Press,
Canbr i dgguniday IAJSE’ﬁn(EﬁglﬂljdldﬁUﬁab{ES) Dllbbétﬁﬁzltltdfs"ltﬂl@tcbﬁdenwphospha@mloih-aﬂ@ The
Vascul ar Endot hel i um . (eds da and Hi ringer-Verlag, Berlin,
2006)20 Silprabigatian of; aPﬁHalArﬁr%tﬁ’élS in lwefﬁéleq féﬁ%ﬁndd%t%f%?tegﬁ E?r%ﬂéuta?g toHRereased ul ar
Endot hel 'éﬁ%th%ﬂ’%%gm biigys Pathol ogi es,” pages 42-69, The Vascular 20

Endot hel i um | ncada and Hi ggs, Spri nger-VerI ag, Berlin, 2006);
Braet and W ssla Sugmmrpefitht foregdiepdisalssigy ad forfurti@en@)matikan ace hnlatt. al., Anat .

K shi ot o Tajie Rena 35 AAE000D Siridieicn S4b: ¢ T8 hyie At FHvIntd GHOPT ovi Hes
a net hod h deR BRI éﬂamg.fv@ss@%%shygﬁrmtma(bod)s)t Vla&&iee%%ntf@&rteﬂsw tissue
or organ contai ni g or surrounded conti nuous endot hel'ium As noted

abové) catltiBubid(28d o Ahtsinetiimtiak, @hé&%@rit“ pergesaﬁoéﬁéund?zaledﬁz@ Retigomathibl ood

b b d f
the ki andsu Pt SRR RUSEREP 20V Pk e L8 valB¥ Al 21 ge”

bl ood ves9ed49)-9I7UNYE5), PRREME e al., mee@fmsz@&hms Jb&quoé}@inlzﬁ@] 5@(49 6her),
skel etal nuscle, skin, testis nbilical vein and other tissues 30 and

or gans of76t@@043089u0113f(b¢té‘11 aQF%PefOcl%a AntQ1duidds (M Ashi el kakai@erf ound i n
or around, vention
al so pr ovi' GA} ﬁg%o?f}é? ?%z%ﬁ g%ﬁl(%g? ?)hwﬁlo\afgsiﬁ%gfbﬁgwg%”%ro thgl"?mﬁ%lc%r esent in
any t30ssug:ir7-2289an9T)o Db aichicng. (Eur@wahdumdﬁdoﬁ@lzriz&fiefswsagzﬁd)nemmo31‘33I ium As
not ed above f enestrated endot%él iumis present in, or around, the kidney

(gl omer ul 1030 WSk Giners sealpdrrhadiesof oo s b L FQUH PR Avgeclt grdl-es and
ascendi ngpyBsa, ré@“lb?ﬁ 199@2@’9@?%?@95@2[?61140 |l9z@g?rl {J renj%%%te(l? ‘ﬁ‘)ﬂ%ﬂﬁﬁd

intestine. Preferab enhestrat ed endot he dinthe
ki dneys, eeab,e@araildztyonM’earfchﬂﬂ:Dﬂa%h@%Bbmerbs etetl., Hisgodbienhivey aurnal,
Further, any disease or condition nediated by vascul ar hyperperneability
can be



S5treated by the nethod of the invention. Such diseases and conditions

i ncl ude di abetes, hypertension and at heroscl erosi s. In particular

t he vascuwerowaspsicat i ons of di abetes, including thosePofi/ush@olosabn,
heart, kidneys, |lung, mesentery, nerves, retina, skeletal nuscle, skin and

other tissu d ans .contai ni ng continuous, or. fenestrated endot helium
can be tri%é¥g£%%$1§i§3BFQ%S%@G%%C?’_ Htq" ?aﬁﬁ%§§5Va£%éb3?”g8H¥Nq tions
i ncl ude Qﬁ?ﬁﬁwygﬁgv ﬁ%bﬁﬂﬂ??ﬁ&&%khg&ﬂﬁﬁu?@bﬁﬂ?Qi@@b!a' space, accelerated

atherosclerosis, and the follow ng: brain (acceleratéd aging of vessel
wal | s), heart Endpthchaldiaispatentencstipsdandothtlidm bisosceyrs Hy &snwlyiosis and

dysfuncti di abet i di th i i abet i h thy), |
(7 ot ar dar o Rt 5 SEMGRRST Mdarnlii-L Fib PP oG kB P B hEBRery 1"
al ter at i aBgesthc SEMRERdte e dHBHRHAR ¥hdvw BB AREBIGInGE pRbMTREAD Wvaddtdnt RaRased

susceptibility to infections), nmesentery (vascul ar hyperplasy), nerves
(di abet i dlyldmi/ldmow?s,dueé@ﬁhﬁeprem@w%tﬁleé@@ﬁtaaeand di abetic retinopathy) and

skin (redness,di i r C I ons . abetic

Feti nopat hy 1 o AR Bl 30t g R o ARAY {RERPRE s osgiondiar el v 256
of the esdndomtiesh 2dithndibphiragmAhentgiansnaderendoaietiBsue @ld yaughatid Sletsnci dence
and 20 pzﬁgression can be reduced by intensive glgcenic‘and bl ood pressure

control, aMEaATpakgortephepgrpigtestinghmutesa and ginghperEubua qaptilggicanthover 60% of

t hosgawi t : ' ) | j i

et napatiy R 18 bR RRo R SEAHE R IR BB EL ARG psmag,
non- pr ol idoes adti oxecadahatrdpattimyuous snddtleclimar.| i er stage of the disease and is

characteri zed i ncreased vascul ar. perneability,. mcroaneurysns, edema and
cventual 1y vesdhioB8ers s b Mg eE iR hing Al et T ORRRENDr ¢ he
nonpr ol i fgnmd ll:i‘dfr‘ey@h%@ gld\@e’?ﬁlai’ Fepb@tatd OsRlotidlitimds Ewe%@ﬁﬁ@gybéqa%hﬁto_ t he
fluid accumul ating in the macula, the central area of the retina. This
accumul ataxtmdeinté theifdndstrae dbireidg sercalled "seide mhugahdind &y acaersdoasehypor ary or

per ent_decreased vi.si on. The second, stage.of diabetic retinopathy is

Pl 198" prister LERROmeNE RN sutiss RS S RO L RRRiR oM BRGHU ATHEIRT o
vessel f qui@dn@NperdQelbbifvatytstitiadslaye célvhided pn® tHBd omMeaVacadbBEliA @kl on can be
very damagi ng because it can cause bleeding in the eye, retinal scar

tissue, dilweeelys. ingluringithal@reseniria mosfcaestigr.aud divassoaijedoturfapg Wbiciowrowdus e
decr eas oyl B 088 BSH e GRS Bk fhiRaBRe L 1 Lhe

neur opat hy i s IsossofffensstBelin ti¢szlcrasmlar eaddtbelivad hahi lmbetamd td beasoaiaedf our
mai n types. of diabetic neurgpathy: ﬁgripheral neur opat hy, autonom c

neur gfat Hyith pretrivugiagpiseyaiel diwsarcspe gingridebetn sRRUPRIPRY KFNSPINE si gns and
synpt ons | rada. | i

e opat H P B R e B o Faar e R s i
t enper at wickn¢esspebiiad dnd Thy-1 hephrgst Azhd r¢apmsyement tandgh ipagicokar,bur ni ng
feeling, shar ai n, in en wal ki n extrene sensjtivity tao.the |ightest
touch, By am kil iR S e o Bnan e bles Theoben icotndns ( such
as ul cer smaihfeh ki P Rsesigf orm ti es and bone and joint pain). Autonomc

neuropathy affects the autonom c nervous systemthat controls the heart,
bl ad@ér, | ungdn sspmareeithe foegodng diseussionxf dmgsiraicderdlotioby esd fanddippobl ens i n

any of these areas c ocCcur adi ¢4l o u eur g gg ed

i abet i o TGBRAIShRGS SPERIRIPL (b it Rl BEHE A REr o g bR ATa 1y
af f ect s nedr¥i@Ssonrtt kN IR POpinSNERHroR Hep&terdh d813B8N,338 $2609 VicRidnRaet 81, ge of
t he body. Mononeuropat hy neans dan%ge to just one nerve, t{ ically in an
arm IegI@ﬁw%ﬁeNﬂﬁﬁéﬁaQ%HW@&Agéﬁﬁﬁ] dllennant, NephrsathhysinbutOpr-B3 " i ncl ude
| oss of |4 . ot £106S: 5| COE.. 4 Oi jnary tract
it ect i o200 O F o A R B bt b T sl Y e
fatal3D, [laveolbédhoVpcaks Bencatliliges hages 6p9-OBR elvwiot/eligl Bioordsirdiall.i Aind,

di arrhea, nausea and voniting), sexual sfunction (e.g., erectil

dysf unct i abrlde%ﬁdjmvré?l@a%r_éé& H@é{ég%a?@_@g% %@pﬁwgﬁn&é@%{w bFémQ%‘é‘H‘?_ synpt ons
can ranga kb aMidiirt 8 2 WRLALHEnd IR | O6rdBgiAY bl #hfolpQD ABEL AL
nephropathy 1s the nost conmon cause of end-stage renal é?sea e Inthe
Uni t ed St éBe Viscuiag Fndodsbwh dicdsoMpincadatandiliggs, SpabgtreéertagaBerdihf 2@63. t he
gl onerul ar capillaries of the kidney and reduces the kidney's filtration
ability. Nephropathy is first indicated by the appearance of
hyperfiltration and then m croal bum nuria. Heavy proteinuria and a
progressive decline in renal function precede end-stage renal disease.



25Typi cal ly, before any signs of nephropathy appear, retinopathy has
usual |y been di agnosed. Renal transplant is usually recomended to patients
wi t h end-woag®/15e33al di sease due to di abetes. Survival Prarasatiod3senrs for
patients receiving a transplant is about 60% conpared with only 2% for

those on dialy ypertension ty evelo over nd it
affects near| ﬁ%@ ngmg%ﬁlwpﬂﬁfeﬁ?ﬁ@ﬂvww bﬁ;}ﬁé‘ﬁ%‘h‘%ﬁ %’iﬁitF‘W&‘gEases
the risk (pf im&tiIAMS g'&ﬁ@hﬁﬂ%re%@tlﬂleﬁﬂ%htsb Rid M%E@lu'[‘a@%ﬁf)s @&ﬂe@ﬁéﬁe) apneasit ve
heart failure, stroke, peripheral artery disease, dney failure,

aneur ysnmsf smlddrmgethelamd wtholstia rfﬁamtttwlmmptmgydmgs cumdeduw an;dbs’qgltlal

At h | | At h t
o onar v S3gni ufrRs BEHE PERPSRES e ST e R PP b 1 e
M cr oyas ciplahuk 4, hnafgotg M&&Qﬂ%&&é%@%&&%@é&é@%&ﬁg BRigk Gatd wrs  of

at heroscl erosis include coronary artery di sease (which can cause angi na or
a heart depatdd)to changsnbg diampisroniderasirag. Hhoselarse thedfgnestineragoeigtod di sease

Lo A RS Rn rdANPLRbL RENE PR AG O crbf Rl RUGHAbaid € oY

ti ssue deatibtheluiuigl Bnléwe ydafdhestohibali (tds@aﬁfendst&eﬁsﬂﬁcmms@mdmdtmmnt hat can
be treated accordlnglto the .invention include acute lung injury, acute

respi r at drymerbality of Ehesspdatheiigm  asbsyn a%g@ﬂ‘iﬁé wathetae ﬁﬁéﬁgealﬁsiaeéﬁeﬂé%t i on,
cer ehpal cﬁ&%g%an Resatigal m%ﬂfaﬂ% d%‘?{% aﬁieijd fhre%@l"e%s{y GHAYES Cf*rﬂrgs' By

di sease, cer m crovasc ase, |sease edema cause
i njury (dn@rﬁumw&mndqmnnmbmnmskﬂmadeMwmasmO@saheﬂmmDmhfﬂmﬁb&gem@mndﬂn

gl onerul ar, .vascul ar 10| eak henor r hagi ¢c. shoc ass Syndrone,
L e b Mg B RedRa RES S Somaotaid 30 S a2ichon; 4hid BBpSR3tn

post -int r‘@%@%@l‘ial%@ﬁ?éﬁ Théol¥ed InC@és%ﬁﬁPPeMa%W ) paé&M%V@%@S OEndo%e'lzB! tis
pigmentosa, in addition to that caused by di abet'es), nephritis (e.aqg.

gl oner ul dhephdicine$ed. dardy ﬁambuldgegmmesptbfrﬂr@ssscmund‘gw2@.0%ﬁelahlmwe; Shhe

Far TRG  ds SETBUUE uHiefe e PePAe 1 E P PP BT Plhgfes. ° 0"

pr e- ecl ammisd,aCanfiHIFe BT YersitleP@ss, PahBEASS, LODYP ericg And Bcble€MMorrhai | ur e,
retinal edemm, retinal henorrhage retinal vein occlusions e.g., branch or

central dﬁﬂ@é@md'sﬁa@ﬁ%} -40¢ Bhd Kascider Endatielgmal frdesMpacaga and Higess oscl er ot i ¢
reti ”Opatsiymg@lg&rl% BILE %66@ 80R3hAYy aﬁc?gln?othl o'k &é&ﬁddgﬁfﬁ?ﬁéﬁg}wtﬁ%&@tﬁe cell

retinopathy and Fetd ‘nopart prenaturl etic
reti nopat‘ms):ulasEh@ﬁhelﬁmt e@hzﬁiges mf\aﬁmtuScBathoB@sgsst@@bmi 69| Brevaisowlyr r esponse

syndranmes (SIR rans gl onerul opat hy, uveitis, vascul ar | eakage
syndri8me, £ Wf@eZesmsf (ﬁfgﬁr&ﬁf %Afean&ﬁérg% I$PHP%‘1?5r\ée %gnﬁaﬂmd?%@s%raeﬁ Wt on,
certain t cl-er@asi re knomn
to causqua cu hﬂ&h’ erp%%nea§7pﬁ@§, ﬁfﬁgﬁag%?‘ﬁg% {Zlgge qégg% duce this
unwant ed Iéérd;ﬁcaea‘thwamﬂeﬂ Resi, hp:34d8 él WRudsishinete ci 4l ary:. dnthac 48240

angioede@g_?iﬁxﬁxpressly excl uded from 25t hose diseases and condi tions that
can be trdat ccording to the invention. "Treat," "treating" or

"treatnment” i STHSRELNIBH PrdVidR aB&Rod Of mBbiGS; AWk Wyp@fpeﬁﬁéé&l@tkr Ydschthe
synptons, duration or severity of a disease or condition, incl uglng curing

t he disedseny gssucer pragueantaining efi seavededrbycontiugus endabelam. &yhdiedce

i ndi cates,that transc caused hy. per per nea i i e rst 30 step
of o et R AR VAT A S TSP R BENTRE s bl bR et i baR oy

di seases Aihrg@ndiubt &3 mudatanrl, fg) heart] endUreSeITithd INMEERLSI(PApi ROV des a
means of early intervention in t hese di seases and conditi ons ich can

reduce, delcegvagiulasyiendqseending wask yeoiyelpeanblearevassals lengsnmesnigan neaitbge seen
of one of" e FRA0E R pAR TR A RE SR PR BTN A i JREEAROT T Vo
2010/3051 %38 BcFenkIS2 thtMod B9 Rfeterably, the continuous endothelium is that found in or around
the brain, heart, lungs, nerves or retina.
The invention also provides a method of inhibiting vascular hyperpermeability
present in any tissue or organ containing or surrounded by fenestrated endothelium. As

noted above, fenestrated endothelium is present in, or around, the kidney (glomeruli,
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(those di seases and conditions descri bed above).Alternatively, preferred is
the treatnent of aninmals who have early signs of, or a predisposition to
devel op, wWOchiwstissease or condition prior to the exi st @qtaSedlo9yrpt ons.
Early signs of, and risk factors for, diabetes, hypertension and
atherosclerq@% are wel | ﬁnomn,.and treagnent of an ani I(%gxhlbiting
these earlytEiufiisapitlarigsapdaseanding Vashicp@)-SPasedy a@fﬁp Elgs1REoGIsence of
synpt oms @fndshRd HitSERE € PRIENP Hhk rQfstrdte @ end R PRAVS ALt K& Rdlid dhe kidneys, FOr
instance, treatment of a patiént who is diagnosed with di abetes can be
started iaspeskilbttbhtyfoupbm thé gpmesilsof thakpleys. cul ar, di abetics shoul d

bei ng. present | aengusReeR o Faffile ERaR R0 St BB e BRI RECH "

di abeti CSr@RABYSHE heSoaRIf AiBinWaRIdNt [SaYh aiseastd agN@naHions aR1UdRIdeMktes,

Al ternatively, diabetics should be treated while nonproliferative diabetic
r et i nopattypeitensian aad @fhegosclengsisd | evel s of microaneurysns and intraretina
heror hage)s e ARE ) LRSI RS A R, Rt
pr event i nganpldthas, lRdgmesenidng hogee ssimnsiafethlnaudcty, sikiopad byhet Bssues and
15proliferative diabetic retinopathy. Al so, the presence of diabetic

r et i nopatFgAISSORGHERHerbgueusrdencshigied shdnshel s cor b bedtad b Blegréseat i ons of
rr ent Jond oo P Tble vas R oORIERERs bibnacRARR, dldniiiln oBIBLARIY . o
cour se, mobendathehinkypdcadihseksasd athdrosdadistsi amistht fidtovang Maﬁmmbaﬂmamd.
conplications of djabgtes c al sq. be treated w beneficial results.

0 pwe RO S VA O B SRR St PPN TRRS ofESRISI  eady. pr esent
o7 opiyl 2Py AarToE URDelE AURAIARAHY), SRREL R nep oS P RLg/ AR Ruddh of

pr edi spodimg devetapnwbay al the fetaicabédiebeticThetbersealtdrations gh sevarad pringduafyact or s

i ncluyde fasting.glucose that .is high, but .not high.enough to be classified
o o Sber RS R BLPERRRL i pBe NursPr it M sRr Bl dFuri B Gem o
(hi gh chalypsip®is), neR2hH{@hbetit nghvpethi ) e&ina iingbulhoedRNASH ldyablii O RBINEHLhy),

and/ or | ow | evel of high-density |ipoprotein), obesity (body mass index
above 25)andjskiadtddnpssy disen/eratiqn, saf ulggfationshadequat e sl eep, famly

hi story of di v ond]] RV [.St - ' |-ahet nd

hi story of poﬁ?@%@ Cirgmtl) %ﬁﬂ l}é(f} rll%(ragir%e&h% (%’lﬁ%ﬁzlil(ra ?/S,g%fatrt ggf‘f:ﬁ%%prg%ﬁ%‘?%g? ?%’nt who
i s di agnasekt stibdatdayientlBos Aatericads wieh diabétts dA Bibughii dnddelcy atgpon

di agnasi s. Hypertension, typically does not cause any synptons, but

pr oph¥) ad{rP%re%sﬂ‘?é]a‘%aﬁéﬁtre%ﬁg B¥ IHERY Y]y i abfggkoeﬁprwe RATR. HEYApost i on
Lo devel QRuiBPRihAys paiab@e%g[@ﬁiagdwepéomw&s@wh d D8lHA8s LRIt aCe
(hypertension is e common acks), famly history ypertension runs in
fam | i es)eventueltywddvghtp dabetibedtitopathly adkemfarantd stageg of drabktiqugtihedsdice dl'het 0o
much salt.in the diet,. toa little potassiumi he. diet, .. :

2010/ 151581 PES) PRIOTBIGISHBAA!N0 19 1 1 e(/%tf%ﬁﬁnfﬁﬁ%af?ﬁs? fiid aivégef%@rl?% ng too
much al cafyahereNe@Ral QYR perRfabAlt) iR roam8lid &hs) AN RhE cEARMITY veRR] (€. 9., high
chol esterol, diabetes, Kidney disease and sl eep apnea) and use of certain
dr ugg5( e.qesurasr Acoranstiatizatomiiy aet a comrvacaiminesnonpralifepiive phasandlosbne col d

d all di cat i . 5Tr eat ment ,of tient. i s di ith
2t her oscranslRS® A BRyes LA GBNRH o PTLTinIGh peu® AERETET "
pr ef er ablof thoreph® PNk acduntdhtion dffRAd istaféd mabdlavdtiRniaasd @ah taiss k@nsor@fy, or a

predi spostion to devel op, atherosclerosis. Early signs and risk factors for
at her osclameanaenhdciriscdsion a Tha reaopd Kiage of diabtticaprnppdmivealiedr | y heart

di sease, ' ' ' ri [ - nsulin

rest ot anduoRarBERe oyl By RRLEEIELAL oy Ml YR o Vi .

unhealt hyUstogtinatapgthisi aphoineal eboafculaniasion cumebral damaging becaudhiz camvent i on
provi des net hods, pharnmaceutjcal cqnposj.tions and kits for treating an

ani mal i rFeHseRictding BdnC AYF: RS ‘%SS“F’rfL%EH r%naij@?t%%bmﬁéﬁior&%f)a@nw o the
i nventi onyigthidin@naalige cc%a?e?ie\ﬂ]&ibﬂ _opﬁl%cﬁiefjs'. 988 BarVdemeRM Lis@Bc B aked by
vascul ar hyperperneability, exhibits early signs o? such a di sease or

condi t i omprolamtixe phesdi sposition to devel op such a 15di sease or condition

or is being treated with a drug or other treatnent that causes vascul ar



hyperperneability as a side effect. Preferably, the aninmal is a manmmal,
such as a rabbit, goat, dog, cat, horse or human. Mst preferably, the

ani mal i swe 2bmEns31 As used here, "a danazol conporad/USa®amsv4danazol ,
prodrugs of danazol and pharnaceutically acceptabl e salts of danazol and

its prodrugs azol 7 na-2, 4-
20di en- 20- yno[é?getmnqué%& d? § opg1og;spripws complisaiipisyfiftithetssc Thetsrass fpur

hor none. g§%ﬁ; i zol are
eoown | n THin s bPGBER AdtiorihyHIAE AL AR NGNS aBOndREIMAAITED! ent N,

905, 844. rAdils@lOPbaumlzamlmpashyaamh rhersinguropather Ehalslgys andoyympi@ns of peripheral

2010/ 151531PCT/, US2010/ 39461 man es, | Iud| Barr Pharna euti cal s
Coes D e TRaraP sy (e P ot S PP SRR B Bty S R et TR G Bar ahem
Tradi 5g Lbdlity to feel palfbpéi’fa%ges 1ﬂﬁé’fﬂ§er@ﬂ%)/e @%&M@anﬁy f@& dhqlt@és; eSiringek i ve
par ent drug (danazol in thi's case) in vivo when such prodrug is

admi ni st drering éeching.ahpipenain, Pawdy igisw dkingagrdresic $n$1h‘élltm§>eth@1élﬁlétzﬁltowlier ein
the hydr %Jcleg&zé)a"f(%ﬁ§ssdl? &ﬁt?zqg(lf&ﬁlg“é{ldgsr ﬁ&gs ftoo rlogl% 3510%'&1??1}/0% %49 tso

generate free nydrox anaz rugs inc e S

(e.g., aa&if(&hﬁmesfandrmhe andjothtpaing oAuendear¢ ﬂatmpwls;) af@efctsiha aatohomlc The
pharmaceutical | y-accept abl e salts of danazol and its prodrugs include
convent i JEYOUR SYieB s canfrals thedigam, bladden| lngsgepmoey IHtesines. 1e¥ gantaki ds

(suchpas céz@i%ﬁ& FJB'lé?ﬁé &anﬂ%@'ﬁfé@é %sceansdékﬁ#rRaEhcuﬁ’Jga‘?éRﬁ%ﬁr%p%tp%% P and the

i ke), fi C such as acetic, propionic uccinic
st eari c, daHed dlcabetmadmyntrophy tfalmom,l neurbpathy ogprokanmil acurappthy t usnallpefiads c,

sallcyllc oxal i,c,, .ascorbic acid, and t li ke such as the
v oxi ddierG b AIS: SrouEs aret o T p etk St BEPRE accept abl 6 et al
cation OVMQﬁ&éﬁfoﬁ)aﬁ\gtﬂl&% d&iak dgth%gth "oﬁéfh@}vvy'tgj#)ﬂé@l'[slﬂﬂ a%ta!?ﬂ(ﬂ %@909' 'tl?eﬂf‘a&‘ee

D- gl ucosanmi ne, et hyl enedi am ne) he salts are prepared in a

convent i diethmpmaeplicatiogs of cbybq’mumnla)lpa&wmlgsludeelow@élrﬂws(e gf, 6oam ekt othe

conp h,an i i soxazaol es as,danazol, are
veaky btk iRl Bt Bl e dion B SARu s RS B RB B i £ on o
strong agind&arnessqHRl @kaahy fa@dIPR BBod PprdsSurd PdiBestigtd ipfdbdmdfe. £t er s of
strong acids (e.g., an ester of a strong inorganic or organic sulfonic

aci d, pr epastaslign, a{mﬂmrnaallswand ‘{qn%@ng)zeﬁxaﬁlk@ﬁmncb@n (cotnetreedtlal kyl ester,

h d I . but yl
such oS Tkl no Lk es i, DLTdE a1 OBt LOM oDt
met hyl p- Hﬁhﬂﬁﬁ&Hﬁ@hﬁﬁﬂﬁﬂBﬂMb@ﬂ@ﬁbvﬁhﬁﬁﬂjde and the li ke). See U.S. Patent

No. 3,135, 743. Aﬁ{noted above, a danazol ound can be used to
treattla di seaddiabticSRATOPRGY LhibQimask eoBYROY S8USGIO f«‘n (98¢ parhdisesst e and to

o VR B PLEBRPLGOHSEARAag 28 et 3 o2t e
t o an aniaapillaiips ofebdkilhey amhtedees the kidney's filtration ability. Nephropathy is first

indicated by the appearance of hyperfiltration and then microalbuminuria. Heavy

proteinuria and a progressive decline in renal function precede end-stage renal disease.

25  Typically, before any signs of nephropathy appear, retinopathy has usually been
diagnosed. Renal transplant is usually recommended to patients with end-stage renal
disease due to diabetes. Survival rate at 5 years for patients receiving a transplant is about
60% compared with only 2% for those on dialysis.

Hypertension typically develops over many years, and it affects nearly everyone

30  eventually. Uncontrolled hypertension increases the risk of serious health problems,
including heart attack, congestive heart failure, stroke, peripheral artery disease, kidney
failure, aneurysms, eye damage, and problems with memory or understanding.

Atherosclerosis also develops gradually. Atherosclerosis can affect the coronary

arteries, the carotid artery, the peripheral arteries or the microvasculature, and

10



Ef fective dosage forns, nodes of adm nistration and dosage anmounts for the
danazol conpound nmay be determ ned enpirically using the gui dance provided
herei n. Iwoi2s1ousdsnst ood by those skilled in the art th&aCTiuseoldosmge anount
will vary with the 30 particular disease or condition to be treated, the
severity of the. disease or condition, the rout%@%) %f adm nistration, the
dur at | on GMAliAqns oh ptkerosclerosis efudh sargnasy aefy Wik (Wi dgn sansgngina

adm ni st &rGtheh@ abthhk) 8drdRky mhi16vARAGEar §ikdle, 2ADRIRECHLSHs Qe WISicRBII B use and

| i ke factors known in the medical and veterinary arts. In general, a

sui t abl e adwdnsientioslkenot atadiamaroke)cparpdarad awéry dirsagsr(@deatt can weesetlossrofwi | | be

h .of. the d d which is WO
Eoigliggé%ﬁ%%ﬁﬂb@gﬁiéﬁgégkkqggﬁg%%%%3@?%E§§§a@??%%?%ve to produce a

therapeutic eff@fitionataiveases and & deink Yhad esaetratdd adesrddet ©rthd Meent an
attendi ng physician or veterinarian within the scope of sound nedical

j udgnment .In¢lpdjessite bag W, equterespiaoylistiesyagelroray (ARDaH #eeidtteded as two,
three, f f . X 0O e - e 1 Nj ; tely at
appropria %m#ﬁpé§¥§?%%?h%%%%ﬁéﬁ%H@h%8®3§§F%gﬁﬁfﬁééﬁ@g’f%%ﬂ%%ﬁthe danazol
conpound rafeesvasculda diensd, berebralimidrbvadcul acdiepbalats dieapgreama sawdedhbeved.
Danazol conpounds have previously been reported to .inhibit angi ogenesis.

See PCT dBWIY taf-i GHIMATAD0T) OU90B 2SSO Gk ViR Rghafteanian-loperuimiaasetiedl y, it
has H@e”_léﬁéég&_llteﬂf%hh‘é%%%&dk, ﬁQH}ég%Hégiéy&ﬁBmQFisH% a,'rﬂac%gag_e%%%kéf e of the

present inveftion at ptT num doses "t hat are about res | ower
t han t hosmusedéyiasallyr acejusionhe pobteintraoduldristitgery @gi cageae sigeymdiveitis or

substantial.lly | ess than those ampunts currently admni.sfered to patients
For i ho. tPUB BTGSeI TS EnOdo e BoTaRS e P R yb Gt |y 200- 800
ng/ day f QfioRBuffidplrithy 58 M sidl9eS RphifesR TIRVEhe HRRRE n@phdipiRZ9l conpounds

shoul d avoid any significant side effects, perhaps all side effects, which
wi || be espbotiakignadepmotigemdsoheomeuBwathiss, orgap foluny det todissucealcrment  of
diseqées nd.condi ti gns accor iqg t%(the Bﬁesent invention. In

par ticul 4F-2> ARSEPPEEAITE FEERY P HHSHRP Bt PYTPIAN SR o8GRt or i nhi bi ti ng
vascul ar fyypesRemnirabl failhye, Winhl ddemb! @A hbndarhke, dathal GeiddcdTBlibey @@y,
preferably from40 ng/kg/day to 5.0 ng/kg/day, nmost preferably from 100

ng/ kg/ daybreshior senfipl kgincheglusians )R éinitise retipepaisaies- adrtherascliratic al so be t hat

t t . i |4l . . . i . J i .
ol ood 1 ot h el L inSPREE ARt Ry SR gledbflnt §nd
gr ef er ablrytiﬁc{p@fhylcblfbrefﬁlétﬁrg@, ?hd\al{ditfﬁh&b d{ﬂb?ﬁ@fe&ilﬁ_b?&;tﬁﬂﬂ)@ﬂleln?cdre%l iAfareti(fn?Ct ![ ve
osage anount w al SO e al anoun al W resu I n concentratl on
in tHE tiyseRionflgmgripry 6@8@@%@&@5@@@%{SIQmawplﬂvbgl?m@%qﬁaﬁ\wmﬁ% or
l , al | akia T 4 % an 1 1 3%
ess, pref.eb i ¥arabO W ﬁ??’%%? hgéﬁ'r%a?gé%ah gaﬁcgnnfggagfeeﬁ allwd Q?TQ% fﬁl to

0.017% When given-toplc y or loca conpoun
pr ef er ablagdbenachmiani dues, exclading thosnoedtto atatonulfiplersc@raBO0 dreNdnben3o Mpuse

referably from0.1 Mto. 1.0 nor referably from0.1 Mto.D. nost
P ot or ab ISty el el Rutea i BvbeBiingatigide et

(wei ght / weh @ isinpQhedc@BSgs. H{&&ﬁfa%bwd §dqam PR3 M tae Septddly XBRHePIBREr abl y
0.0034% to 0.017% V%en(?lven 30 orally to an adult hurman, "'t he dose w ||
1

pr ef @bablthodsalisepsamaad gonditionsghatayn be trgdedaccoodngty daynvenbew preferably the

dose will be from about .1,nmolday to,about ,100 ng/ da St erably the
Gose w i1 be frsmandiins ooyl Rt e Rndio SRE PAEO van 1 n
two equagaael@sl@s tHeakmheyins, duFatibe or sd@fgzeia discasXMehaiohOindlkd ahg theh

cells and tissues, so that an initial (loading) dose (e.g. 100 ng per day)
may be reHpesd onfa Revet gierdissdsodr aanditiono/ 151531 PCT/ US2010/ 039461 ti me

(e.g., 2-4 we tQ. i 0 Ny . ich can
be given indeﬁgﬁ%?é$§ﬁﬁ%?ﬁ@5?&§?§%??ﬁ% n§g§%§% 2?%8%%51 Sg? §%§X€%¥ﬂout any
si de 36f f eedpsof a process Haeuldiamadp | cadorpingndardsorgaliviarhsdean @thnly rliscadeiandt i on

with one or nore second drugs suitable for treating a_di sease or. condition
medi at ed ogydi\‘gigg% u@gqorq%yg]é(r 'i;]grpﬁﬁg_%ti ipyqn;r,i_on provides a rnea%s of earfy mtervention ?n

these diseases and conditions which can reduce, delay or even potentially prevent the
tissue and organ damage seen in them. For instance, an animal can be treated immediately

upon diagnosis of one of the disease or conditions treatable according to the invention
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5 For instance, the danazol conpound can be adm nistered prior to, in
conjunction with (including sinultaneously with), or after the second
drug(s). wWheopesessd drug(s) and the danazol conmpound naycCharsadwiosddst ered in
separate pharnmaceuti cal conp05|t|ons or as part of the same pharnaceuti cal
conpositign. The seco d ne that, al so.inhibits vascul ar

hyper per n(g%? ;jris 4pes Ol“gv onp HE%BB?% Ve} r et ECTAHBERe Pt EHs % r ocess or
10synpt omQfmédier Qﬁlﬁﬁ?ssﬁh&ﬁa\fé%ﬂws Bof, OF a PR&IidpBGtioH RESRRIpsuch a

Ef fective dosage fornms, nodes of m ni'stration and dosage anounts for the
second drdiggesc@recongition lpriowto thn Xmetlemmef syeptiene riparhyedgrermpi andaak fgctotst i s
understo those skilled in the art .that e dosa ampunt Wi | |. vary

W th t he 85 PRETR P g e e PR T ARt dhi o) ¢ e
di sease Qixhf@ieh thbRmbarlly RExnk BEEHSK fktodd cahIrdmdritdPrioatd @B prdsbfocfspinp@Rmsof t he
treatnent, the identity of any other drugs being adm nistered to the

ani mal , tQﬁ@Q@Eﬁﬂ%PQ@ﬂ@ﬁumépécP@@hﬂﬁdvﬁHYhn|nal and |ike factors known in
the medical a I f a
second drug w | r%ﬁzl hqﬁ%éﬁgﬁﬁ agkﬂ?ﬁe coghwgﬁﬁégbkéﬂLQMQ% al){bg(g‘%ﬁ&)dose

ef f ect i venintedptelgdupen alagﬁ@isaﬂﬁqiart&uﬁlfrch@BetlcmmilcEpr,efdrhﬁy datrkytedipsage wil |
be determ ned by an attendlng 20 physician or veterinarian within the scope
of sound dEdVERfosRfGr@a¢ulan oMpdisptiandemgpreant. akthpyah Hisiis potgsydhmy be
adm nipst S f i stered
cepan g el apeonATmolaiRrics By obh Kmp Bl sen TRG S YRR AT e TN 21 CF
t he secon@hdnugwshdwbdumshoddwnmmedduﬁnkhmamba&ﬁapmabﬂmnce&pmp&@yHS
achi eved. one t he secon dru be a co d t hat
R IO I S P AR el e S ot ok oo
rret hyI na'l@étﬁgpm gﬁg ? @@ﬁ%&lﬁ@@ﬁs' B&het PRsEDL06Y). SuéH‘eé‘rly B@a?ﬁ'eﬁt wite! |

Bi ol 2% 1(2007), fumagillol derivatives (see PCT application
no VD 2Q00Vid86La8)t, changsi prm\@ntmg maalrltalagi@masarlé p(r@essm@’bfalm)ﬂetlnapaﬂuntono WD

2007/ 3321 i C anh itors ation.no.

2006/ 901 4588 rer 36 AGBH B BEAVGARZCALD o argiee ST bt BREPAEEN R e
al., 30" \éaéig?rmh@fotff@frﬁﬁ?@dakaﬂa/r doﬁlpﬁbahﬁltqlo@dia@&ﬂe@@;ﬂatdmﬂl deodes (s3844.352, in
Di abetic Retinopathy (Elia J. ed., Humana Press, 2008)), A6 (uroklnase
i nhi bi t orPagg&4h mdaﬂaﬁuér@aw@an@y alsarmevsnherredersdbesesaditipealow, | n

anot her e . its
vascular(gﬁggtﬂﬁﬁ&aC&gggﬁ ggcg%#gf@ggf%s%guﬁfgﬁﬁgﬁgIgg%éfb(g%lb|t|ng t he
functloncmmqﬁﬁﬁﬁanEhﬂwéﬁé&5&&&iﬁ&ﬂ%ﬁ5ﬁ®ﬁ@baﬁﬂﬁﬁammnhsb|t|ng t he functlon

of VEGF receptors, reducing, the production of VEG, si nce is an
i nducdr of vasIéQW%‘iﬁrﬁéﬁlﬁ@Qtﬂbwwaw ARARAD s tionE wis Oé'ﬁa al,re%ﬁr?&ﬁﬁgby i tabl e
conpound iy ni ted and
o 11 e B o B Py P B iy Pt o

such as sviRNAsmorly sigRNAf, ope prddikpssitipe pi ddehipndibasy. Teewpndy signb agdnds and

anti bodi es, Suitable specific co unds, are kno in he art ncl ude,
For ' ot dntdicloma s RS g dist avg ™ ek dubns tyen siosh fEhSHorNA bi tor s,
angi opoi &fihydtdsMiirBdibkYtSs"), o PERRUTiAdik RpRIERich, d?élﬂﬁ'&‘e!ﬂha @ﬁgﬁ bedikdieroder i ved
factor, endostatin, angiosftatin, somatastatin anal o (e.g., octreotide),

VEGF 25nhilbgh @@y@pﬂ@ﬂrbrgﬁ I¢w: dgnsnyple;gnmtams nd/wHowdevr, of hlgh denSIty

Pfizer/ Gl ead/ Eye Oanti.b d| fra s th anti - VEGF
ant © bodi dpontya sBE ned AR R ER AT TR EORIRR kY B Bhsatife: & Ther eor
such as rigsdeqiiats SREp, (il g Ristdry oCRABEELS GhihdrityGeEd) Kistorp of FERitiox], didtvedsone,
Bristol - Nyers Squi b G’ sol ubl e fns | i ke tyrosine kinase 1 (sFltl)

pol ypept i éH%WWﬁ%P9 GrtEVReyndma. ber cept or VEGF trap
(Regener on/ Av

(5 (b ono. 7. SRy EREREE o EPatient whoisdipgnosed wih hypergnsian ggabetated o 4o
15i s30hi azmhaelidelg apbm&mgn@smcfﬂyzbeaﬂ@hﬁm hypitatie kdbes nad @ ausefang eymptoﬁ@l&ﬂ%
AGR28262, SU5416, SU11248 and SU6668 (farnerly avail abl e from Sugen, now
Pfizer), DPeRlylackic Sraimenh qanbq skatqddzamabiant whegs aguedisnestiemio Velpﬁc ), PKC
412 (Novay = Nex ), BAY
43- 9006, 5?5%%“%’%5‘ n%%g&%ﬂ?éég&gygéﬁ nmyx‘%%d;er #ggfggét @P% Vg%’gllrog" b (also
known as deTiadt8iackRK-f2@15 8torNovacttessid @D Bcfaenllﬂg, W@)welglmmﬁbbémyuf ani de

di sodi um tra VEGFR2- ive ant.i

s one SR TR SIking [ S5 0-150 THCRytt HADF EroH B0y Fdors ORISR and
Chiron), Sirna-027 (an si RNA-based VEGFRL inhibitor, Sirna Therapeutics),
Neovast at (Aeterna Zentaris, Inc.), thalidom de, dopanine, iressa, AV-951

(AVEO Phar maceutical s), and AGA-1470 (a synthetic analog of fumagillin,
A G



25Scientific). See PCT applications WO 2006/ 091459 and WO 2009/ 036108, Do
et al., "Anti-VEGF Therapy as an Energing Treatnent for Diabetic

Ret i nopatwg,20100#e%38 401- 422, in Diabetic Reti nopat hy ( BcirasslotoDedast ed.
Humana Press, 2008), and Bhattacharya et al. Signaling, 3:14

2008). P d th ds that : tered orally,
ol uti ndoS ey Pabiodie) TMBGRaf AL ﬁﬁ@‘% 1@@%%1@'03 SRS SRR 30
(ZD6474) , chidHid Oartitidh¥ 18 glhlghecﬁfﬁl%ﬂefbl (ﬁﬁ%?@dﬁe}t hiakdsdom decpifhesopam ne.

Al so preferred are pegapfani b, bevaci zumab (Avastin) and rani bi Zurmab
(Lucent i gise pbeeriam dlargs {a.gadral egnémsténdives, amphetapmuishdict pilelwod sowe coldsod| ar
hyper perneabi | i t ny di seases and conditions is histam ne.

Accor di ngﬁ%rgytrﬂ% 1‘&?&1‘?&% conmpound can al so be adm nistered in conbination

WO 2030/ 1515311?@%@_&@&1@0162@@%@110 W didbndbeBRith BihSioaeRBis cARbE Biatb@N nes are
wel | known and readily avail able commerci al | éxt Anti hi st am nes i ncl ude
0

| or at adi newngadiaely vipen diageesis. Alemcveryt saxgicraplete Peodalagacallx treagp agticahd

di phenhy e I i 1) are
medi at ed @%%s%&?ggﬁg% %? ggi agﬁqn tp %egélg ﬁgegosiar%\?% 5\%@“{ éh} S?%‘% ea&llgglltsg in
advanced fattagesr stheroberdiis ﬁaﬁlﬁ& a@eda ﬁﬁﬁ@l Hlsto@sOf afC@Psidion gzlu’yy hdant diefasgnot her
enbodi nent of the jnvention, g.that inhibits angi ogenesis is

admi ni st dp@Ertensionghighichpletsrol, H@glamé}zc@rl ToMIBUMERSistire abetedr dhgsity.or

i nhi Qigt i t that are
ot Y angy B B L Ty E A ARR AT AR 108 o CTSR < MR o
conditions. | ril’hebnimntmnqnfowddsenetmlisf plctroascutinyaowpd sitinnangi lﬂ‘gefuemamng

(includin to ne._. ( i nsul.i n-1i rowt h fac
i brob not aligltin opalFaner  Shluiguliuin Recd ff pRPER Db e wibSibiyion gr owt h
fact or, ipfRan/IRATARERI RE!liscaaXb QAR SE! bDOLRIA BARBErARTRL 11 X

net al | oprot eases, and placental gromh factor) can al so be used. Such
i nhi bi t orexhibrts Ie@ldteSIgmgoﬁmoh etdiseas? cagvedjtion, étasa@w@pmﬁomppdiqvcbmsodl mo. WD

2007/,Q33216) . Such i nhi bi.t or.s 15 t |
oot At dureui i Gnelspe Gt Bl BefRup A e 3 BRTP LGl PRI o e
del ta FC)hypét@eﬁhH?a&Bkllt{]\ ase sidplfbitt PrefeABDS tHeQmmiRIAS ﬁr&ﬁlﬂﬁhélCﬁicﬁhS a patIRe Nt

epi theliumderived growh factor, Serpin (serine protease inhibi tor)
angi ost atdoat. degdstharscwr humennieshoietirehly, the primabisiadWinging or of matri x

met al | opr ot eas F ortant in
Ret i nal Neovas&c;ss S%ra?lgﬁfﬁa%%%%ﬂﬁ Comg Og%qﬁ%élyﬁ%ml %Jbgue%wq%l%ﬁ{l nolgaz;t hy (Elia
J. Duh, qﬂlarmmmhﬂilyl%bmbléﬁﬂ)@bf darfdeli dnidasgirodrupd. abdrenzelntl 7e-pesp@b-Qgeni €
corrpounds al so include TNP-470 aplostatin and lodamn (all fumgillol
der i vt i VB2 eI isp¥reol 171%—913&& kpayi ppthcic steaid heapene. It's structure
car boxyanjdotriazole (CAl), IMB62 (Cytran, Inc.), thrombospondins and
t hr onbospondi n anal ogs (e.g., ABT-510; Abbott Laboratories), etaracizunmab
(Vi taxi n, Medl nmune), EI\/D121974 (cilengitide, 25Merck & Co.), trilostane
and tril ost ane derivatives descrijped in PCT application WO 2007/009087, the
net al - bi ndi ng peptides described/in U S. Patent Application Publication No.
20030130185 and t he net hyl pheni j/te derivatives described U S. Patent
Application Publication NqAHO 60189655, the entire disclosures of all
three of which are incorpdqral\€d herein by reference. 30l n anot her
enbodi nent, the second n be a conpound that inhibits protein kinase
O
9

C (PKC). Sui tabl e PK(Q s include PKC412 (N-benzoyl staurosporine;
aboartories and ot hers), benfoti am ne, and

Fenment ek Bi_ot eetinaf egy
1@ or RBX). See Sun et al., "di ni cal Trials in
:2 0 )

LY333531 :
Protei n K\nas ition in D abetic Reti nopat hy," pages 423-434, in
Di abetic Reti nopath Elia J. Duh, ed., Humana WO

2010/ 151531PCT/ USZOlO/ 039461 Press, 2008). Preferred are benfotianm ne (a
| i pi d-sol uble synthetic derivative of vitamn Bl, available from many
sources) and RBX (EliPad|y). RBX can be orally adm nistered and has been
shown to inhibit vascular pernmeability and angi ogenesis. Sonme of the

di seases and conditions that are nedi ated by vascular 5 hyperperneability
al so Z5nvol ve iMtthadneftmdring doveeldicaghgyn imthyett. Saoe.gelU. Bnltroetitndat of t he

danazol _cohpounae BB anofs P Al bR Pl e Hob® 1€
anti-inflammtory steroids and non-steroidal anti-inflamuatory drugs

(NSAIDs). Suitable anti-inflamuatory steroids include corticosteroids
(e.g., cortisone, prednisone, prednisolldne, nethyl predinisol one,




10 dexanet hasone, betanet hasone, and hydrocortisone) and trianti nol one
acetonide. Anti-inflammatory steroids are well known and readily avail abl e
comer ci awbyo1oAsef3erred is intravitreal triantinol one aeerarseade/,o3@éni | abl e
from Apot hecon, Allergan and Alcon.. Suitable NSAIDs are also well known

and readi I%} avai | ahl g n’ga aI I . Suagh NS gde COX- 1 inhibitors,
COX- 2 i nHPAH OPES} énéu ing Bagr fha Hik) annFiSanLﬁr’ ’f“‘ensaflgldVent&SSAdw | and
Motrin), @&ﬁ&@@l@ﬁﬁm&l&ﬁaﬂdParIHérﬁﬁ?Ad)m Lfadomet hacin, naproxen (e.g.,

Al eve), glycine and salicylates (e.qg. acetyl salicylic acid or aspirin).
Addi ti onal NSAPBedrigicinaets amMSNnDeuI(Chwhnchlrdéasamwwy ppespt dmlg<daraael il t er

the activation.and m atl cells: a romlmrulon
b1 oher apBrRy i 5P Bt k& BRI S e BB R R Fan SR T
(sphi Bgosh&igdddahasipiat&n ti) @dio@l BRIUY it BRRIH 3 hny BHOGH kR ndak bk Reaber mat i on
and mai nt enance of vascul ar endothelium Depletion of S 1P [eads to

vascul ar WealR espaerasdbariice hydfoxyll Bxemples ef dampaolanaduaeinchide gytstsiaet i on and
restore b e C | t cond drug used in conbi nation
with danazoa{ecgor%%{% aﬁ&)ﬁ‘enz&@%ag&ég@réé)sfgg&gﬁg | evel s. Such drugs include

SIP and SIP agﬂm@bﬁnacShﬁa&ﬂg%bqit&le petls wd darbTandAs prodrugs include

(2-am no- 2- (4-octyl phenet hyl) propane-1, 3-diol; fingolinpod; Novartls) CYm
5442 conventional non-toxic salts, such as salts derived from inorganic acids (such as

(2( (5 t - 3= j,nden- 1-
i aﬁlnl)n O)I{yg{%glflygﬁ an%@g 52}1’{111’1@, pﬁo%@gb,%fﬁc, Aidthe hge), o@aﬂ%%cf?l’s %Aﬂ'ch
(544- phermglac&id, propidnig rsmm’uh,yglyeozicl steazivy lapti @ 4Balic( tartiafit wci:tnriongutaydic)

phenyl]-1, 2, 4, - oxadi zo cocal yx coats .the. | um urfac

PNt} nuodSPUHts RARUSHAICUE: SHiG, REPICL 516 B0Curt ubaes PR Foeet ect i v
per meabi |{yhyoxede, bﬁ%§§at@8fj@ibﬁ%bha@e BYa ﬁl@ﬁﬁl@b&ftmﬁ‘l@y B2 pabRe rﬁétalaéaBHﬁbe‘ Enzynes
that degrade thé glycocal yx (e.g., heparanase) are upregulated in certain
pr ot ei nurdrgandé satmee detivddsm MN’rdehnngledlyéﬁbledlemlr(a, Regludosamizapt y di abet es),
hyper enS|to rﬁ di§b§I nd_nondi bet i C ﬂ‘ di seases g{ g hrltls
nephr tic %‘5?1“&’ BREngnd TS &l SRR 12\888%" %jm%nﬂg &8 bNd'® Yf%‘bzl ed in
combi nat ithefreé babelfoen Yh2QRMpdSdbIikired é&i&m%ﬁ&%ﬁ Lodanagobuct@gpound can
be a drug that inhibits glycocal yx-degradi ng enzynes. Such drugs include

| ow nol ecl#hagolviss yheklyibpye wlssta(rle%gand veillifome R¢ided(liipnispimenfadgiwonef g

Phar m<B) an’ al so
be a drugs!trt0 ﬁg? Clgl s u geq?%rp aﬁ?ﬁgﬁ hl?@u"(‘i' alad{n%gfo ?t% %gﬁg)kgtg%g&gdr&d% Adi tion.
For i nst amncster 8f amﬂ@i{gdnbﬂ‘geﬁlbmSEbf@nfc(ﬁulfdnlaheideﬁrefdiﬁblydQO\ddSIUEQByl'; loater | ower t he
| evel of Iucose (typlﬁ(ylly rrea%ured in th bl ood of the pa

such X1 ucedyl erehya cranih s Mot Rt wskic vh&bepméfgqnémpyl "
I
COMTEr Ci afrhMides llﬂbH{filéer hﬁ% B{S’ﬁ (Ln,f%g{rh%psulga@es whdeity1 3pad g&ugpﬁ%yq&tﬂﬁs

(e.g., phenformn; onam
gl i bencl gmioliene ]sﬁkfmm dpnnyp ahfodde amcbthbl]nﬂm)nSiﬁU@l PaomtiNw. i3di85,M81 azam de,

car but am de, i pi.zide, gliquidone, gl net ahexam de, .soxepi de,
T e arhs B4 e T S R i Far G R A s & ol 3R P
acar bose,mgdigtkd 59 vaROfr H?;Qer&ﬁl%@Blhtﬁ dHdag %ﬁlslﬂt paduap ﬁ?pe&l?erﬂleablhfy%hbédaz one,

rosiglitazone and proglitazone di'pepti dyl peptidase inhibitors (e.g.,
si | aghi ptasn sahaobffﬁct @fa@gﬂrq:quﬁmt)oradmlmwﬁém of e deug. Tude sqtim danepadgl i ni de,
nat egl i ni de nat,i de ram intide | uorex and liraglutide). The
drug used® PH’ 8]8 aﬁig]t”inﬁtﬁr%q?ﬁntaﬂlenaéélhg%eglor}é iid can be an anti oxi dant.

Sui tabl e anti ffebant doake forals| mléﬂéSVb'fa@ﬂﬂmﬁt@z&ﬁin'a!ld@b@dgb&hio@n@qméC' ally.
Such drugs include cysteine, glutathione, vitamn E, vitamn vitam n B2,
lutein, |dpeessdeempewisingnee dytemipetherppigicaliyeusyeg the yldanegpiondad b@rp@mlhe (see

200E) - G AR SH PUENCTR ITh B | RGINR NAE, PEDES S5 03 e 0
conpl3ét e mirtsalaslivees: d@fconditioh tabetréata thracatritg off ereadistabyorr @heéitienctbe

route(s) of administration, the duration of the treatment, the identity of any other drugs

being administered to the animal, the age, size and species of the animal, and like factors
known in the medical and veterinary arts. In general, a suitable daily dose of a danazol

compound of the present invention will be that amount of the danazol compound which is
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An early sign and risk factor for atherosclerosis is high cholesterol, and
hi gh chol esterol is often treated with statins. Suitable statins are well
known andwoeadvisys3zbavai |l abl e commercially. They i ncl udeCatusevasssbi n
(Lipitor), fluvastatin (Lescol), lovastatin (Mevacor), pravastatin

(Pravachao astatin, (Zocor nd rosuvastatin (Cr stor Stati.ns may
al so redJL}%IOt %Sﬁéﬁ%?mﬁﬁé ng?'mne}%eﬁ?%qf]"@yeg? ﬂ% desagndlli on,
reduce C He%’t"é}in}&fed edtt@ndhﬁ% 6h§s1c1§ﬁ‘9r HRGIBASE WithRPHe %édﬁe JrQ5RE helcal
Hypertension is oftén treate an angi otensin converting enzyne (ACE)

30 i nhi bijudgment. HideadE, rtlmmcfﬁccve émtwymnsw beadimawistereld] ag dslo ghmssfsmue

Sui t abl hi bit t. d
S Ty 40 il o SEEI GRS i e R e et SRR bRt ts e AR g AR 4t
(capt gpriday, ARmtifisithtionds¥thd@sdakbll cobdpoihdSuld de cortinnéLent(lRALEPEbId |

Lotensin (benazepril), Atace (rampril), Accupril (quinapril), Mnopril
(fosi noprrpwpnsm\aplklemdr andol april), Aceon (perindopril), SP agonists (e.g,

FTY720 (fingol I: ef rred is
l'i sinopril or ]bea{n}%g(}alpcro h%%@%:ﬁfﬁ%:pfge)vk ﬂ)eege p%?t%%&lﬁ%@ﬁfa{s so) Fsuége ©
| osart an,PAT bhgsaati@nWV®RoEB0A08M, Sﬁ@lﬂldﬁlgﬁfélﬁlI’Qult\éath@’eb&ﬂlyaﬂdlaﬁ Btomi sart an.

Al t hough there have heen reports in the past that these drugs nay be able
to reducdourtithabdinaen! comporingRR batswia t]%ﬁpraPtéflﬁ’é)cféI%e PIRHEf WIFRHEPSdi abet i ¢

“ephrl@patdﬁ\’i %fg&’éeéhﬁi G albGht IAPRIDYimdsh \K}@Isthﬁr?ﬁl%g'é #ﬁévf‘aﬁ&lp réﬁ%‘?@ﬁff&d t hat
they are t effective for this purpose see
Opht hal nahhipitmgulbgogeidiscind :s@bst%ﬁﬂ)lilﬂy |dBMHan 2084 GOBANts currently éldmmstwahtbl on

| d thod of inhibit lar h
aniral bR SR Fimgpydicthed st 5T o it FBRICEY TR AR el lefer ea o
the ani M. adb hBRUEP @ie@tof%g@w@%ws%dmgr éﬂi%ﬁ@s! dhiolidd RBicParyl de effect

are well known and 1 ncl ude bapi neuzumab cal ci um channel

bl ockers S@n@;cant pide vﬁs@s, pCedpetl] sidoeffedts, vaxﬂowglbbe @@cdalijendvamaga@mrfpr

Tazti zac Adal P cardi a,

Sui a3 a3 e wagmeBf Giasadarcang PR ERIG B o ot e (2 g,
Avodart) me@ﬁ@hhel in antagonists (e.g., avosentan and bosentan), estrogens,
fingolinmod (G lenia), 15human growth horm)ne i buprofen, interferons (e.g.
Bet aseron), moRpaitisalarpareifoct vndasagerymentt iof a depazobepsposng forenbibiting gh doses

f
A A ) S T o TS D
vascul ar 4oymgkgieyneai higthy/dy, most piefeeibiyefrbmi 100 Ingdey/dagdo atd p/kgkhl eahi ve

dosage forps des of adrri-nl ftl‘atl on and osa]glgr anmounts for drugs 20 that
caus va%@P%Ye%ﬁg‘r HBPw aBil pispype dhat gmouptd €St 18 ARINFENEREAM Ishd/ or nmay
be deter I I art
that t her%%gaglgte an{)étﬁaglb&f) ﬁ%??ogmpgﬁj ﬁlgejﬁgla?ﬁf%%@%rﬁkgelase t%p ()E:gﬁdl tion
to be tr entregreftablysfereOilt yMab O heMdimestsefenably abwdit Vi lomyl. threcffatve(s) of

Grugs. bel R EARIRLRG 8o bE e emait it B ige s onerataien SuBErSeYer ( ne
ani mal , %Qﬂfjtolﬂelff‘eafe@(‘otfﬁf)&nbnm@pbélgﬁtm*el bERks, pRAcrBlyatdM AT HoBUYSto | N
general a suitable daily dose of a ug that causes vascul ar

hy perZéer rfe B3] most prifbiablyed.@4%to HI\Q)QM%OW hanegicanrtppigaidy enloedlyi ﬁletdﬁéailod)west
dose effective

SN &QP@PHPMPB@%%WF& GBS oEr eIty Bromol Mt % W, Tha%®

scope of & Jnﬁ@lmq)ai uMGSIN® AM, nhdre gﬁa&m@lgi frdn@.16fN1e6 DisvieMdabkty dose may
be adni ni stere as two, 30 three, four, five, six or nore sub-doses,

admi ni st drelgrabbpzhoat Bl Mt orah B coptenERE0N ftabpyel. &7 PKPeEhHEAE IS [essy
Admi ni .St\r}ﬁ%fe&ﬁl;gﬁoﬁﬁb?qdbgg% t%BPijﬁ 198%@%% ﬁ%’qdﬁﬂ% {o, AR AL CRRLAR Gl €SPONSE

i s achi eve anazo can ered i n cofbi naticon with one
of theése dralgaﬁormqrudaltchnnﬂﬁ Ltgs dog witlhprbictablshiee framcibbat 1 iy peyr ppesboealdol tiy si de
effect. For .instance, E V\é) 201?/ 151531PCT/ U82810/ 039461

mg/day, more preferably the dose will be from about 1 mg/day to about 100 mg/day, most

preferably the dose will be from about 10 mg/day to about 90 mg/day, preferably given in

two equal doses per day. Further, danazol is expected to accumulate in cells and tissues,

so that an initial (loading) dose (e.g. 100 mg per day) may be reduced after a period of
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danazol conpound can be adm nistered prior to, in conjunction with
(i ncluding sinultaneously with), or after the drug(s) and/or treatnent(s)
causi ng twe 20sisud3ar hyperperneability side effect. ThePdrauges)/osmasi ng t he
vascul ar hyperperneability side effect and the danazol conmpound may be
adnlnlstered pargteBél arnaceutlcal 500{ thlons 0 part of the

i

sane phar i & IWEEEHIB il enaintenancefigac (e, d g BF dgwiwﬁmhm 8&V5" et hod
of nmodul elﬁdié}ﬁntEBﬁ\x/ElY&u%ﬂgﬁ ff’cfaf»?tr‘sl&lc ef?é%%%élﬁ&;&s%lﬂ%lt L11§y tiBe 8@ mal . This
enmbodi nrent of the invention is based on the discoveries that danazol

i nhi bits F-actThe @na@ésomp@md 1B edmanst@tnd ircenrstygatidnewitiopmaer roorestcandr t i cal
actinrin es, and ro ongs th rtical actin.rings by
osphi nuatren TR S8 AR Ee RARRIER chitfiby s by s r it s Bilid oo on
of VEsC actl'&ﬁﬂsﬁbncanﬁ@aar&zmoaqiow@bﬁl baddnhigistceé BPidritg ] ilGofFhRaspswvamd appears
to stabilize mcrotubules. Mdul ation of the cytoskel eton can reduce

vascul ar (Hepehinseyimulipidously veHa, oridice s sceaad slive(p). hhsopeandetibe(s) qryi the e,
bi | t
permeabi | j.ty, E\%l%ﬁ’ dﬁ%srﬁé EeEe ShiRdst Of:r&i‘&‘[s% é’ra{eg)%g%ﬁ%déﬁnéa'i"éorﬁg%?ﬁhg gg‘ 0

honeost asi's. CCO OSE I Sease 1 ons

15vascul grarttofpley smmﬁabnhdewcalaambmtldsrearlea:he(csﬁied@@m)bemﬂ thhase di seases
and conditions nedi ated by vascul ar Eerneablllt can _al so be treated.
The I attdp 1P§béa56FlaHh§§£%€é@e§HHtYe%f‘dﬁhﬁlB ibits AE [tigatE 2BgihRdipGage process or

at henggenesipiom Bt NEASELAIQShditof] dIoA0S® doliRfipsi s of the Iiver, 1iver

failure and primary metastatic |liver cancers. The nethod of nDduIatlng
t he cytoskeleﬂﬁﬁxﬁﬁeémﬂgeﬁnhmamod@hﬁédmmmpmume$naGoa@nmnwaneﬁbm@ﬁto t he

ani mal an amount of a az ound and of a seco .u ve to
moaul at o PRI iEKE pell Tox s 23 BIRY 26 BB ST e ORGSR San
meani Ngs 1ASseSkilct o iHe ADAY¥Ehe BJagE Eﬁlﬁﬁnt%ﬂ%?y %ﬁﬁ% pdi‘@&l@é?f d?;fease or

adm ni stration and dosage anounts for a danazol conpound f nmodul ating the

cyt oskel eloodultlnayo b@trd%@da ithd seedrityroditlrd @sﬁalwowndglomh‘élezwmsmﬁce provi ded
her ei,n. i.S. U der b killed he art t hat t he. dosage anount
g A it B U A A O it e
severity dahuﬁlh@resau t8 mm&m q&rugbtslwhndtsﬁaeclémﬂtﬁé §ﬂlnﬁf aad kB ifftdrakhé t he
duration of the treatnent, the identity of any other drugs being

adni ni st dp & mediea] @nd weiernarytaps. Hyecneedl Aesuitablc siady. dess foa seendgipemiill and
i ke faCtbgr ﬁgﬁﬂ%‘ﬁ(ﬂt mpé ngg&mgﬁ\%cﬁ&q%l%?o%es{ &‘c?s%%ﬁ%&h?et Pooﬁl‘é‘@ r al, a 30

sui tabl e ose o Pesent TAVEnton W be t hat
anount ofthérb@em@ repoctn chwbmeh thesdatllyeiob@mﬂll ebadeeeraiifoeldtyi aneatﬁeﬁdlng oduce a
therapeutic effect. However, the daily dosage wi]] be determ ned by an
at t ertdi ngPhypigen OF AptepRanARywithin g S&ﬂpwﬁwvﬂg fnr?élcéldb‘ﬂémélft %ﬁ@ﬁw ﬁiéa? cal

j udgnent . effetﬁ?@&dlf S hﬁ %faﬁﬁ%étﬁﬁgqgk\%f tﬁirgé efoﬁplﬁvp anBfe%Iu% rcﬁ)gesas two,

three, four SI X o nmor e sub-doses, nlnlstere separately
appr opr i adeiinierA0epdrats o8 bREFDPLIBR 0itoaBIudLghatt eiosddys Admmwg’atmt oﬁthe day.

Adm ni stration, of th und sh uld be nti nued.until an acceptable
response ¥ IE%HP%ygﬂﬁigegggnPﬁiwﬁ ?P@ﬁ??#ﬁﬁ€ﬁﬂgp?%ng @Vﬁﬁsage agnunt of a

danazol COWPOUIHQ)nE @&bﬂ&%@&m@@céﬁ@dﬁgfc%wh@sﬁpoﬁ{d eadehibrl Lakueel I's will
be fromO0.1 ng/kg/day to 35 ny kg/ day, 5 preferably from 40 ng/kg/day to

5.0 g/ kdiygespermaesblitpr §ﬁ1é¢bé¢>¢qmpmmd$ m@bldn gmdtlgylnl@lvemme 2nd nplgkey des/.  An
o oot VSGRRRS: BoAT b, TS P ChER, st bl
pr ef er abl(yed POMapplication no. WO 2009/036108) ang10p01et1n -2 antagonists (see PCT
application no. WO 2007/033216), carbonic anhydrase inhibitors (see PCT application no.
WO 2006/091459), neuroprotective agents (e.g., cannabidiol; see Antonetti et al.,
30  "Vascular Permeability in Diabetic Retinopathy," pages 333-352, in Diabetic Retinopathy
(Elia J. Duh, ed., Humana Press, 2008)), A6 (urokinase inhibitor; Angstrom
Pharmaceuticals), and others described below.
In another embodiment, the second drug can be a compound that inhibits vascular

endothelial growth factor (VEGF) by, for instance, inhibiting the function of VEGF,
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0.1 Mto 1.0 M nore preferably from0.1 Mto 0.5 M nost preferably about
0.1 M An effective dosage anount wll also be that anmount that will result
in a l0comoentw@iison in the tissue or organ to be treat edTafS2@bnsd460. 17%
(wei ght/weight) or less, preferably fromO 00034%to 0.17% nost preferably

0.0034% t.o 017% . \When t opi cal | cal t he zol co ound
Wi LT pr efBHRI B RaasY EPEacGp s cems P apTas s O BBOTe AT

pref er ablypgr Qﬂ@lﬂ@ué@r%@véscgla%er%%&h ﬁfrﬁérﬁbdlyeagésodﬁﬁ(%oﬂdl%ﬁé) EﬁmﬁbM m)st
preferably about O. or at a concentratl on of 15about 0.

(wei ght/ v@ngmn)ldsanclné@ 8Ny cmgelile loabioygaﬁlmmobcme,oadl?l@img rmodlﬁ% ambst pr ef erably

0. 0034% t 7% th
or ef o abl YT el S B litehsc Budie FoHt mP ARG 8 Sreih y ¢ he
dose wi | |or@ﬁRNA°ﬁbﬁMéHtpe%t1H@ﬁﬂﬁéﬁc§ QeepRist, 1ﬂgeﬁd§ra{dch@ﬁbodre§tslﬁfasfe%a&ﬁy the

dose will be fromabout 10 ng/day to about 90 ferably given in

t Wo equalcomé@dsﬁé? kaeyn inthe efand ingdyrlsz BIr ipsganzo, @Qi%% ng?ﬂloés @Zunmul ate in
| d d

ﬁ:y EeaP uegg g%neezfl%géﬂiglpﬁ‘@ubg' %ﬂ 2l oéét%aiﬁhl%g% 8&&@? ?nhl&%"% &%&e‘?{t ay)

nai nt enanpéhelase-déeval fadiofr@n@@tatdlayﬁglwwtﬁh serantafietiganadepsi(ade btedtilk),
w t hout significant side effects, perhaps w thout anf/ side effects. The
danazol CORBBRHDIAY sRRMSTS e awerHanbiMiersenohfixgrCilcadEyeiechidr e second

25dr ygs Sa‘ﬁ'nh&% or 04 nt;@a@k%arebﬁ@ cgaﬁlcvt gkl 16&9 égﬁcheata%%midrﬁd celI's. For

i nstance anaz ol conpound m ni ster prior to, 1n conjunction
wi th (i ndlAwdsting Genentbdhanedeghyntwihietepf, soch af taeibizunebg@ocmdis doaghe)rh))The

oo Ao 0 RS SRR DB AL B =

conposi t '(@Fltl)?pggfpfeﬁt%és‘b? p89HadETdRSE, rﬁﬁhbéi‘@éi‘)@ér vtcﬁqﬁam%gé@rwm@fﬁg) dosage
anmounts for the 'second drugs are well known and/ or e determ ned

enpiri cal(lfllif547 631 63- (ﬂﬁb&@ﬂ@t—béﬁiﬂbwro-rbewl@?m)ﬁl-[éa(4rm’1’t0|hléllal-tYl -bhtatb)- ltrhIéOh‘osage
he S8verratpiEY ety IS BTG Eh o TRE Ra2in BB RO R CRBRTRSLEFEE S on,

t he dur atdron 2a ah@SU’%B@@g rly awaaable%m $ygcal ndnyfig¢herD dnpgsndebng WO
2010/ 151531PCT/ US2010/ 039461 admi ni stered to the animal, the age, size and

speci es 0‘\‘ 9P KA stvionssa). GRRH705 X ECaphelonr lcRndih 413 (Npwarhed AEE788nd vet er i nary
arts. 05&1@ AZD- %g” asgllaﬁen% I‘LI xag AEY 33 68 rl? @% Bla acéutgg aﬂgt

anount of he c npoun ose ef |ve 0 pro uce a

t her apeutd)ﬁ:yerfHaem‘aceuhbaIIB)\/ez{talahinE(akdalkhywﬁl9§B@K-’X/&7 | ZKbZ2 2384 exonaned&by an
physician or veterinarian within the scope of soqund nedi cal

attendin i

j udgriént gSqﬁ?ﬂ%éﬁ)JMSQMI%?%%@IW&%FW%B@@ P&}OEEV%@HR%TS#@V% as two,
three, f rvfs't@z? at
appropri g#%nolcgldtn\éfe\‘/néﬁ)ba}lﬂ ougho Gy 359 an%girg ni @t ?gﬁlggﬁﬁggﬁﬁe:ﬁés(%cond drug
shoul d bdilbommmamiobmmn),l Siam-7oep s RN A-bassipdREGERIl snlabitoreSiech The second
drug that_is a co und the nodul ates th ske] et on of endoth I

Tocel | 5 B OaO HHEH ARG £ L s (OB TSRS PMRDACIS. Rno

i nhi bi tor(%vm bﬁ%a%&ﬁtdam a3 &G ADAYE)a smeefn@raﬁabg o$ FuRY thhnA(@val | abl e
from e.g., Merck Co. ), ‘exoenzyne transferasé (available from

Cyt okel eﬁcmntlﬁlch cSee HﬁTlemllca‘@UlScW éblli)%{ﬂ%éli&@nW@M?O@m_ﬁEﬂ&d@O ¢ilser es
Ph Ki hi bi
b oot omaartEBhT et 1R i 1Ot R ! HiBefcRptifivaieh e,

15Uni ver S42Q)’1nolbza5@‘¥<ﬁ§étm 9@#@&1% b udpey. CHhmaB&I PebQROMLhsd BhAttdoRIryasd
AZDO530 (Saracatinib; Astra Ceneca oncol og I)ll Ot her sujtabl e drugs include
t hose t hat- -étM@é Sigpaling, 3¢ 16t @808 e Prefetiehargdh@sacampsunds that ca@hm i taxel

nco ogy) i ERAEIR) nARAEL St 1SR 4o L AT TR RS o
I nvensli onZpie64e4), CEPA6SH 20V -96 bpeuniie (AZDQ&@D)nthaddolglde and doparmne Also
preferred are pegaptanib, bevacizumab (Avastin) and ranibizumab (Lucentis) for
intravitreal injection.
Another inducer of vascular hyperpermeability in many diseases and conditions is

histamine. Accordingly, the danazol compound can also be administered in combination
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20for treating a disease or condition nedi ated by vascul ar

hyperperneabi lity, a drug that causes vascul ar hyperperneability as a side
ef fect, owvoaotvugssthat nodul ates the cytoskel eton of enaorhmskemioswel | s) may
be adm nistered to an animal patient for therapy by any sui tabl e route of

adm ni strat,jion, includin o. al | nasal , parent er

i nt r avendtidt §n 4 Hlﬂ%t%IB’é’Ft ra@ness%wlﬁl%e@asw r%d ya %lﬁeﬁfsf@mra?w ly.
transder %Athﬂstar%ﬁﬂeé‘Mcﬁf?i%l!&ﬁfalcﬁhef(@fhr’&ﬁﬁ"c%%lz'u)é ﬂ@é)%i'xﬂ&n@&iﬁ& ?Al'l ordh ”ﬂd
sublingually). Generally preferred is oral admnistration for any di sease

or condi tdiprenhydramatsl Beaatrpbdi ng to the i nventi on The pr ef erred routes of
adm ni strati o for ftt eat ment of di eas and co E)I,OHS the eye are
e fprony Fy

orally, int ra ]r‘?ﬁc‘laSF%?ﬂd Gnegron. arﬁrné? V%SCB Blly. The

pref esr e%yﬁ)@ﬁb%ﬁ'ﬁea%fht?@éﬂ ks Ian@NeQﬂgﬂco@éne%fsQﬁbMEecpita%s%@ﬂ&%sé&ﬁ@ ag@ndi tions
of the brain are orally and 30parenterally. Mst preferred is orally.

Whil e it dosdifessi !ﬁw@rqh@glmmcmﬁpmjh@ cptbodipeeny petherfvantopm dryg that idubitsy
d |
o at ed Boanly SaaRGRAt R bR HAOIRT0 R fHpRFRE S Blar R 157

hyper per Hﬁﬁbltirﬂgtaﬁg@ge@s&l 1ﬁiﬁu@° thesdt conqj’ouﬁd:dﬁhu’gmhib&tVEGE thaateslistddeabove,
cytoskel eton _of endothelial cells) to be adm nistered alone, it is

WO
2010/ 15 1%&@%2@1&@%3@2%@%@?%@6{ SHIEREHE Gomettions ¢ h@l%ﬁﬁp@ﬁ%@rgs_ a
phar %Ce%ét&%'mvcﬁ%ﬂ%%gf&@eﬂe%ﬁ téﬂgogbwtﬁ ﬂ?&nfbg@r(ﬁfﬁ Qﬁ§dlﬁlai keGRPRAS! L1 ons
of the invention co e~ a conpound or conpounds "0 e Invention (i.e., a
danazol decpood), fdnrel&iw recovekh fgctdor a}ttgucqmatmg, eaytttirca)em apacepnth growth

medi at edntl@)é vascul ar hépfergermeabhl a dru H%({ causes ascul ar

hyper per iedBl- Y 1§k 1apthe Rt ar m& P&‘Ptﬁ% MEFUng %Pr?‘ﬁ%ses

cyt oskel %%l&fent%%%v'ﬁ?fa!cﬁu'r) &hl a!ls%)beﬂ?seénsﬁ’&%1hHi%1tbﬂ9ﬁ&lee9£}{gldﬁ&e%ﬂﬂi xture
with one or nore pharnmaceutically-acceptable carriers and,” optionally, wth

one or nmn@gonlher(séwd?@ﬂ‘)@lmgatlm g sV @r20@t74@é32}ﬁ9t SnélaingibierpcHsciachider nust be

B! R o RS TORRL LS Br FLnBS e o

Phar maceytigC ahl Tekale ke Pt g RloauesXinds irfhilif, MeddtrokOPkar@MEeuliBalk ) Bigaidnt
Regardl ess of the route of adm nistration selected, the conpounds of the

present iapitbeltyngderyast grewth:faaftoeoﬁeml&Se@mm&e@em@@mwaaeleetﬁtuab| e dosage
forns by d

e.g., %88%{&2& |ﬂ§8%rlt1)3§£§tg§@uf| c%}% c]’:;()g%%%gﬁﬁ For rru%ﬂotp #%t%%e%@g? ﬁeg Ftn%ént i on
sui tabl e 'mlyomr WEGFd)thesFacadrs diiporesnt RER étinal Neovacundzoibn ¢ paged 375,:398achet s,
pills, tablets, powders ranul eﬁ or as a solutjon or@&sus enS| nin an
aque&Qs R Ligherisdiceserathy aihad‘ Dyh, effy BpmanarPrgesy e009) anedibipns! suiggble antiqui o
enul si ongy, QA3 céugl Sllllﬂcfé'a[s,oqﬁclﬁd'é HRP-490, ?a%tn'a'nh ?daﬁﬂﬁgﬂgﬁﬁﬂ ﬂlEP” base,
such as ge§a§|n and glycerin, or sucrose acacl a P each
cont ai ni n@riaaqbreep&trﬁ)memcammu hﬁf:e;aim(ﬁepauecdl)marmnypmwmdsazofe (ad),pr esent

inventio ctive i dient,. A nd or. conpounds the pr esent
vent i oMty Gy B8 ES ndRS RSty 28 BUPGLOhaR Gt ARy Bro Ay eS|

sol i d dosggsfIaPatécss, Q@drhdﬁ’tﬁﬁ% @ntak Y, Wdﬁhnﬁﬁ@) Emm@vml(eﬁgﬁael es,
tablets, pills, dragees, powders, gr anul es and ke), the active

i ngr édld erMel(Ck & Co.)atridestrazand (t;fdln‘ﬁi@nmdbmatlz@dbﬁ@’l@du@ PEErappheeétonﬁ@Oa di sease
vascul ar PAPER RSP RS PR RGP REIT TP Shti Sho iRt BubiGlofor o°°

phar maceuwé.Qabhyl1 38¢8E pidddk %&l@ﬂ?h&ﬁcﬁl{e @emlana@ ROCHBINE B PAé®R APpliditioal ci um
phosphat e, and/ or a% of the follown (1) fillers or extenders, such as

st ar ches, PubligatipseNo. Z0RPRIK65 gy theengiae dwelﬁmr@wf albihegec vdieh eieenceépqyate@ 2)

bi nders, 1sughy g?ef QL exanpl e, carboxymethylcel | ul ose, alginates, gelatin,
pol yvi nyI pyrr one, sucrose and/or acacia; (3) hunectants, such as

gl yceool ; (4) Idlaﬁoﬂhée@ﬁladdlmgntagemémndw@gﬁcagoea@wm@ad that alhébitsprotein

30car bonjﬁ1 é)a qr .t p| ocan?qt arch, al ginic aci [Ci)é’ certain silicates, and
sodi um cafiBisRst 5O uiah GPF&I hitgrpAyda B A2 (Nihepzod sigurospemng: ( 6)
absor pti GnAGER! b ekmao%wmﬁaﬂ LAY @+t%1ﬁ9m81@5%35§ﬁ) wet ting
agents, such as, for exa , cet ohol cerol nonosterate; (8)
absor be nt(mboswcamrlasor IRIVN)i. rBearddn lsealt, JalineakT@als in E))tdlmlimasaﬁ?t[‘}slnhsbmdm s

talc, calgiymsiearate, monesiumstearate, psol Ld, nol et hyhene glycol s
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| auryl sulfate, and m xtures thereof; and (10) coloring agents. In the case
of capsules, tablets and pills, the pharnaceutical conpositions nay al so
conpri se Wof2bsrismipragent s. Sol i d compositions of a sim PET/USIQE/08BG1 be
enployed as fillers in soft and hard- fiIIed gelatin capsul es usi ng such

ex0|p|ents as tose or, m|k ars, h ol ecul ar Swei ght
pol yet hylf&f: 6@50?&5 FhbepRame (@ Fidxolupy e&nﬂwgﬁ diviiae’ p{famm
conpr essign 1041w ﬁbrﬂgné?@ts'o%@éﬂa}ﬁd‘ﬂﬁ)b (BIEil f@i}@cﬁ%‘eﬁ‘&ﬁ@;( YdrhRg&Gdy ent s.

Conpressed tabl ets may bé prepared using binder (for exa gelatin or
hydr oxy prangyasrbe¢dmehowelt¢ ulhdgeyaschlabpdroaniilityl andrangidigbnesist , preservati ve,

di sintegrant (for sod tar YyCO crposs-1inked sodi um
car boxynet hyl éﬁ%ﬁ$5§g¥65§%¢$5f«Kgﬁﬁﬁvgfg?ﬂgé €B¥¥?ﬁ Pﬁgent. Mol ded
tabl etss MB)pelperr@BEitHYIsERhHIGinflBmehaiibh t Ab&&dﬁig rﬂf’et aAndth¥it dhhlgd dhedtRe
powder ed conpound nol stened with an inert ent. The tablets, and

ot her solthelinyestie ap sntirgnfimmateryghug rﬁa@eumst@éﬁd ingdpisionte thslangzol he present
| nvention,, SUehy %ulgl%%ga[%ﬁl infl B%a't’d Jﬁélﬁqeaa{h% ﬁh%mgla?zx ARV ORId gpal Iy be

15scored Or 'prepare coa I'ng s an such as enteric ‘coatlngs and

ot her coatdroigal smeilinflkmearoriy tdrag:@QNSmDsr)a&mbleahﬁflﬁ)ﬂlmhaﬁor;nge@tds indbéy may
al so be fornulated so as to provide slow qor controlled rel ease of the
active i rfoFEarisridy (ees éOﬁlwge,ﬁedeeda@a%Mon%wﬁfa&grﬁﬁilewl%{ hyl ceI | ul ose

i n vapyi %X%%ngtnk WFarhQnRORY gﬂ@ h§%0%§%29€i gl _?_xﬁzr?ol&{eoefc'e{oﬁldem

pol ymer matrices, |iposones an m crosp be sterilized
20by, f orinBxamploey stbrdidsrat et knhwough raadipetalibb- aoamiermaﬂg Prdf¢rerd. isThese

conposi ti.ons .may al sa optional l.y con n cifyin ents an nay be of a
oot 1gyat ey eBhb aeridhe kPl TR dnattet g Kleon

prefer entSlﬁﬂabDé,NSA‘Ilﬁ &€ 5&@%119&6%%ﬂd ‘i’éadil? %vé}lﬁx%ler &Jnﬁh&%fall?abuél{ RSAIDs
optionally, in a delayed manner. Exanpl es” of enbeddi ng cofrpositi ons which

can be useduincOXdé igabijoreG@XAbbibantds. carndicomi §Celdirexncbipefdni(ggedi ent

can al.so dn 1 croenca ed uid dosage forns for

or al aan mrat Pt VaRingr PRIl T bR rRerades. 81D,

phar maceufly&ad dng AGEERCN. &, fxulisilieNss adld 6F SIFH)S iAQARionsIONIATDNclude
suspensi ons, syrups and elixirs. In addition to the active ingredient, the

i qui d ddssedDRéamisintagreseny aicptidasdhat afipy theﬁ@tsva&lenﬁ%nygra%edo n the art,
such as, 1Lﬁ£m&§%ﬁ})g§lsé¥\ﬁa§/lﬁgle rﬁinﬁ&hlo%%@fﬁ&ﬁﬁ ’tlc "1;1'1 'pr%f’étlchQN%Igbﬁgg eand

enmul sifiers, suc I Sopropy car bona

et hyl aceflpdiss alenspirin. al cohol , benzyl benzoat e, propylene egcoI 1, 3-
butyl ene glycol, oils (in artlcular cottonseed, groundnu corn, germ
oli vé0 castor %lﬁdselégweofpgqsp gp\Rlayss very epp%rwa%m}?w P eymstion

pol yet hy'a%ﬁ‘?na%t}éﬁéﬂcé of DLk hAE EYdo @%hqme%ﬁéiﬂéno A orXAPRLLRR v ?s@glame%&k'd &S
t hereof WO 2010/ 151531PCT/ US2010/ 039461 Besi es inert diluents e ora

conposit|admmagamiSmﬂmanwmuiwuhmdadmUManeﬁmsmnﬂnnmseMemﬂhmnmr&@&mms emul si fyi ng
and suspepdin e etening, flavoring, colorin peyfum ng and

pr eser vat/Ma" (g@égttge S@%‘ P g i PRI ‘glﬁh g%}latz?llecagg’? a\%“ fedient, may
contai N SHSRRREKND |AGRNISHCRBRIgs ﬁmu&@mne S1etdexisalsed absast arlvde

al cohol s, pol yoxyet hyl ene sorbitol and sorbitan esters, mcrocrystalline

cel | @os &Tﬁénﬁr(ﬁrﬂmmnﬁt(émlpb@nd@yl)bﬂem@m It diokdmeoiner; Hnt‘iartlas)a@é(d,\ént h, and
b oduct o TGt b T P 2R DeS OB R AR AREEFRESHH4F St s

include phahapgeiHol)eald SEWPEHEI (5L[aRhen @I (€8S oAk tHyD)-2-Aaban]-S- [Bwhl ch may be

conp05|t|ons or devices). Pharmaceutical fornulations (conpositions) for
i nt r aocul @Flyaigraethyyphetylk1.2.4,-oxadizole).

Glycocalyx coats the luminal surface of continuous and fenestrated endothelia and
30  contributes to the selective permeability of these endothelia by restricting passage of
albumin. Enzymes that degrade the glycocalyx (e.g., heparanase) are upregulated in
certain proteinuric disease states, including diabetes (including early diabetes),
hypertension and diabetic and nondiabetic kidney diseases (e.g., nephritis, nephrotic

syndrome and nephropathy). Accordingly, the second drug used in combination with the
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conpound or conpounds of the invention into the eyeball include solutions,
emul si ons, suspensions, particles, capsules, mcrospheres, |iposones,

mat ri ces,wet2010/185¢81 e.g., U S. Patent No. 6,060,463, U. SCTR&R@N0039461
Application Publication No. 2005/0101582, and PCT 15appI|cat|on WO

2004/ 0434 0 he co Iet [ of whi h re i.ncor por at rein by
referenc CPIHBY ﬁ%ﬁl&&@ﬁﬁ%ﬂégbw BHIHSSRGAS CBFY MG %&61&3

injecti Orlnélﬁé(e E)WBIe%ﬁlaP{%& Af hdFatifs G‘e%ps‘?%l{&ldgf a8l MRt £n in

conbi nation wth one or nDre pharnaceutlcally acceptable 'sterile isotonic
aqueous dtharm@Kdueous sol utions, suspensions or enul sions, which nmay
contain antioxj,dants uffer uspendi ng agents, 20 th| n agents or
T ocost ty- ennatit i bsdde sSPBineRoRBTE e Shrird o Eralt Bl B oo of
sui taBl e 1§G$b@qu§staﬁtﬁtrdlﬁ&ﬁﬂ1@ﬁﬂﬁ9ch@afséds@6§ chl¥etidid EForat@ince %@dﬂdﬂﬂ (preferably
0.9%, dextrose in water ?referabl y 59, buffers, dlnethylsquOX|de

al cohol s tepatmenss §psidiabetss inelugds dygugsabatdpwerthe fsyebefelgtope Gy picply Jeaswedsine
| |, The h
OL et AObE oL Uiyl eStes ATRBLLOTRIRY ALag,Col ouadhvanyy <ve

addi tion avﬁﬂiﬂl@étgﬁﬁheﬁ:hﬂ@l’ Suclhdreh indveded inguat mhien pladdgypbiguinidal(ekor m may be
brought about by the_inclusion of agents whjich del ay absorption such as

poIynerslﬁﬁﬂﬁﬁ@ﬁhﬁﬁﬁb“PWﬁ@éﬁﬁﬁﬂﬁnﬁﬁp%ﬂ&ﬂﬁﬁﬁﬁs8@% gPerelamidsy i ncor porating
t he ug fd bl e pol yners
suchqgs 6%P£?%%?&ﬁepo ﬁg+€§g?2%ﬂ%ﬁ%§ﬁghﬁggag &Lmﬁ dggﬁﬁggble pol ymer s
pol yoapr é%*?é%“é’ﬁz*i‘;“m?mﬁm??%%“W“*@égm‘;d@“L‘?"de?“iff’;ﬁ?“ia?z‘ﬁ"ﬁaar ‘
po :

D5’ oy ey BROIGR P, Mrirgots Gacital Tpoeibe EaTsbe et 14 s un

i ngr edi enteylitayRd) r@sﬁglﬂhﬂﬁa'e%@i BVdgllPe{}QﬁeBh@ﬁ)bﬂYdy?Béﬂtid@ﬁ‘é lnﬁfbltmsqlé%emjl si ons
whi ch are conpatible with eye tissue. pendi'ng on the ratio of drug to

pol ymer @ﬂaﬂunnunmvh@aﬂaﬁmmenébﬂmﬁée@agWMgumaﬁmpﬁhyﬁkmawghmMQﬁdﬁmﬁwbonents,
t he type of S 010/ 151531PCT/ US2010/ 039461 and whet her
t he % 6%?Bbﬂﬁgsggﬁhﬁ¥%?%§gﬁgﬁg dre coated or uncoated, the rate of drug
rel ease from mierReapsdl 1ﬁ%omﬁln@f1@t§ﬂlﬂﬁl’tl@@da@ﬂﬁﬁbl|cbﬁ19§@tm§§an%rhnbﬁitlﬁﬂﬂﬁﬁt0| | ed.
The conpounds of the invention can also be adninistered surgically as an

ocul ar i riplitahle anfipridanis prgriecdl knpwreandrroaslily avaitabis prmmerialivg Saickidfuessi bl e
wall of HRJ; %{é{é kehr?é gRRaRL oRe QiR Vbl%lP %Etglfnﬁl ﬁ@qu{‘eﬁ{‘ﬁ. ér{lig a Co”pound
or conpoun nventl on can é I npl an I'n or on scler

anot her &majilzynm Q¥ Q@rﬁa@u ekveratroRapd bm:fsnﬁﬁmb fQﬁ:el alblsl@&”)t mmercsanatbe
incorporated into a c.matri x made such _as

pol y&dpr smEetigpus mﬁ&(&?(téfrwspﬁ%ef agg Pﬁptldﬁcﬁefﬂ(“?téV@@ ﬁb@)@l%i @ UpoP3ieaniar i de)
or a l'p'7d?]295}{91han337 GCROARI helb 1et§ ﬁggxemw %Hﬁ&b@&aiea%ﬁeﬁ{gya or in

t he eye i'$1s usually 10 acc wth the animal receivin
t opi cal orfekocal anesthetic and u5|ng a small incision made behind the
rough the |n0|s utured to the

cornea. The matrix,is then.insert
sol era. b RS o, B el R oS i by g o Bl e o o

t opi cal | yChB[éstTletﬁ i€¥feon BREkdEw Rl /heLd Qﬂuﬁmi@%hﬁwe WAl ERvd NaeRidign 1s a
topi cal pharnmaceutical conposition suitable 15for application to the eye.

Topi ¢al pivailshie eumingesiallyoipes indetestenvstatisl @ ipitn), éblpast@tat (Lescall t he eye

i ncl ude qu suspensi on S i ons drogel s and
of nt mrent dov AR ey RFERERERRF g REROE, S5 e B p NGRS oms v
2004/ 0582(8,9@stdl\p @t&ﬁﬁ@&ayala@eedd& b/ 6B Plaqubs sebimRt plaguel, scduesur es of al |
of which are incorporated herein by reference. 20Topi cal fornulatlons

sui t abl e dmapHen. ceduce f-kcactrerelpl levithrand degrscdloadriet feamgsiiinds of t he
invention in a@ﬁ%ﬁﬁ&?m%ﬁgﬁ%@@&%ﬁm %f‘menl?ﬁle ORI enéﬁﬁ%éﬁrj ons can

al so i nclude absorption enhancers, perneation enhancers ng agents,
Vi sca39i t Vinkibhan@ranhsA CBgarp®r botagadstus lovng banﬂ/méssm@l ISuithisie mg:H maitptdrs agent s
to adjust the osnotic pressure, preservatlv surfa tants, ?ffers salts

(pr ef er apiNg A TSRPIORPHFEUBYS a8 Nsamgng s srsiaaleh f‘sf%?@?fr‘f&‘ Kgent s,
sol ubi | i z4,AdHRIEDE SnhibitRPIHh AR GipaRAI Qptd 1Y, BlihdiBH8 Hesiril INRMSR),

Vasotec (enalapril), Lotensin (benazepril), Altace (ramipril), Accupril (quinapril),

Monopril (fosinopril), Mavik (trandolapril), Aceon (perindopril), S1P agonists (e.g,
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formul ations suitable for application to the eye will preferably conprise
an absorption or perneation enhancer to pronote absorption or perneation of
t he conpowoadowvistsmpounds of the invention into the eyePamdiSes1om3d4hi ckeni ng
agent or viscosity enhancer that is capable of increasing the residence

time of nd or ds of th nvention i 30 See PCT
appl i cat | AR @@8%@ @&ﬂ%%ﬁ%ﬁ&n\mlwﬂ? 6%@2%“‘1&8%‘1’12{?1

absor pti %éﬁﬁﬁﬂﬁﬁﬁﬂa% @@E%&g 0? ahﬂag&ﬁsi@lﬂ%ﬁfdlaxwhw%eg@r%alaa@l%lesamne or in
conbi nation w th di met hyl sul foxi de, carboxylic aci’ds and surfactants.

Exenpl ar y:andnselk@n |Valga®a313a11dstelansﬁrtans ddhpugh drtedroebsen n@ptbnmm therast tas,

gg: {ie{ 2{'@”9 Cdg,lg 51? Eog%{oy;'ﬁgef g&g#@‘%ﬂ%%ﬁ@&@a“ %es 98t Riding
2010/ 35 1Qﬁ%@l&é@ﬂ@ﬁ&ﬁp&%&abmtrbﬂmﬁiﬂyuh@ﬁ@ﬁmerﬁ@r&@ﬁyépo@@a&m MepGrpol yners

(such as pol yners or copol yners of acryflc aci yvi nyl al cohol and
hyal ur onin®t adpdiveforathsgiurpash ésee dfichlsen et al..i 4ig @p@tﬁg%@@ ,£pwthen Mareh 19,

sol uti 0NSy, 16“@1@?19%'09 § Sjl spersions and drops) suitable for treatment of
the eye can be prépare for exanple, by dissolving, dispersing,

5suspendi ng, €Tl 1n'aen¢10matsu peovadesaonphoh dﬁln@fblﬁl@vdsﬁwl@ﬂ'lﬁ)i}ﬁﬂ)ehﬁea&)llv@Iﬂl cle,
such as, for _ exanp wat er, sal ine, aqueous dextrose, % ycerol, ethanol
and the mnkaéum%ldwlfleb maa%f‘offftﬁcr gavsedipy béfr“v%tﬂ@ﬁt o drag adveisterd 1q ‘Iheéégli“}led t he

phar ngc e;ﬁllsu(gﬁ{ha{ oLy L;stc{lﬁﬂ h@%ﬁﬁ%ﬁ%ﬁ s,nde{%fm{ ard qpéfﬂ&ﬁmglf an'aq{?%{lé) fering

auxi | I'ar stances, suc ting-or enul sitying agents,
agents arhzhpmleezdrhdbe(wyemh lﬁxm)mhkeimmdhamm]ddedﬂ@tse(,e gs,dﬁd&waﬁnCammIImwreat e,

10trieth e SOdI ace ate, trie h ol eat
Aqueous SOTUREc SR LG T TEERE SERET P E CREREHT. GFOTHeALYE can

i nclude, prgcAgE §iign Cfafénalsﬁﬁ’t'i‘ipgﬂj“éldf)'iddg%mé’%”@&vﬁi) &Ln@stér{aéqey MAodart),
preservatives, surfactants, bufférs, salts (preferably sodium chloride),

toni ci ty cadethtkn amtdgamttete,g. | gvosergpesnst onentamecsiogds, ﬁhgolpmd (@lwini zes

shoul.d be less th 10 mto m irr tio | f .sol ut

T ssudgendl 5 e hekirort Bt S EGiRG s BN R aer Rt kit RI E xc eed
50 pi to (@yqibei)eRCrasdnis &0 ] higBgodck QIFTNE2@YRngolimod) fica] Nevaal cagspensi ons
SU|tabIe for treatnent of e gée are generally formed from m croparticles

(i.e., nmreospkdens), awhﬁhwph@m ongsi (€80 Aet@rAnd A vndigan breapauntethat coives e
m cr osphgy ?%I%r}gﬁg@grqﬁv\%%ﬁw%ggﬁog ﬁaﬁémé’eﬁﬁ Hlthl c particles of a

pol ymer ion is rapped adsor bed, or

ot herwi se contEffseec dedaigt €orwist ﬂmoms(rff@dﬁmﬁsth&ﬁ)naﬂﬁd dﬁ@age@ﬁmuﬂsefsr dlrlags

formyl ation is actually encaps Iated pper limt for the size of

t heseOni éh%iﬁa\aﬁtqw%aﬁfg/pa%me lt%a%é@f: egfect AEHWER ENOWR 2/ At MBWPE sui t abl e

for treatqiif; Hﬁa%é‘aﬁﬂ‘iz iy hH@@rst%o&BW@ 1ﬁFd fHpe ’Pl@'a‘%tl{éfdots%e m%rﬂ&ﬁl@“ on

in an approprlate as m neral |qU|d anolin
pet r ol at umll \amwutblthrapamculmfdmm (Qlfcoaﬂitlohhﬂi betreettedl hiee $eoeetyaifmigg dlSEfase

ol yet hyl ene- .m neya reservative t | onal Iuded.
POt el o g BoR e oyt Ry sPihe s Aot 8) e Ralrbe iR o

conpounds;nQfotttch %rdg@‘b%ﬂ@a@ﬁnﬁk’t%&%%l% dnﬁyn@l Mmedipepdiid dn@ spécs@s ofSHE Ehlﬁq%l
Car pobol -940 or a conbination of ethanol, water and propyl ene g i/col (e.qg.,
b2

in a2bat mddﬂwi@m@ kpoyn nAth%@@feiuqaul aeyd aﬁg@mary gl hinggenérpt eonigatde Rsilycddskt ul ose,
Ml TR R N
opt i onal lwhibieisi tA€ lowebstdose effective to produce a therapeutic effect. However, the daily

dosage will be determined by an attending physician or veterinarian within the scope of

sound medical judgment. If desired, the effective daily dose may be administered as two,

30 three, four, five, six or more sub-doses, administered separately at appropriate intervals
throughout the day. Administration of the drug should be continued until an acceptable
response is achieved.
A danazol compound can be administered in combination with one of these

treatments or drugs to inhibit the vascular hyperpermeabiltiy side effect. For instance, the
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Hydrogel s suitable for treatnment of the eye are fornmed by incorporation of
a swel l able, gel-form ng polyner, such as those |isted above as thickening
agents orw@oROEM3151531PCT/ US2010/ 039461 vi scosity enhaotarsg)iossaept t hat
a formulation referred to in the art as a "hydrogel" typically has a higher
viscosity, than a fornul atbi on referred to as a."thickened" solution or

t

suspensi d}na70h cegReYIdsGan O admEHstied PERHE e YsEPe Witk (studingt i on may al so

be pr epars%qu%ews&xl}gﬁ dr Aner @9 atugd) aﬁhfoytrEaMeﬁw&)rgaé?ﬁglth&aéskﬂar to the eye.

Such gels are |i at roomb5 tenperature but ge i gher tenperatures

(and t hushyaewctragabddy Sidheffagr dihe deidth)ecausing thegabailar hypetpeascablign sideaced i n
tact with b fluids, Bi tible.pol t hat i t .thi t
"ol ude adlept el e fetieboonieBr RS oo gy RS T Sereds ohiRattyed ae P

deri vat i \@mpasitioPdr & RetoreRpaemhimfutidvbapssigxd.de and propyl ene oxide
(conventionally referred to as "pol oxaners" and avail abl e under the

Pl uronic(r) trEwdneniionelsppsomiGAIMmyhghabmpdylating the cypskgletpred di sper si ons
are |1 pOsamBheliliNeifincll £3589, JHE LUIhaL! hd 5 ERERISEL M i |1 posomes
(m croscopi ¢ vesi cles conmposéd of alternating aqueous conpartments and

|'i pi d bi |ldyersies tytelafiopmhianr Hectingtiaty fitiee dormatibn, arau e Weofssmatiomehaqueous
base al so conPrising515one or nore dispersing agents, solubilizing agents

or susperf@rtifg! agEHINEs. eahapees @adh Prdongs the Oragien ofrostial astingigshy e eye

dr opper - 1ale) Of l; i t i ver
g coRRRRRuREl shewBlciX PERMbRIRAE IATHLE, PRAPAGYARGFLE FLadRi. el
conpoundsapptars fveadtivete hiran-sedilizalgsGTRascappd ampdatsop stabilizy nhgrotbaks. of

drug-inpregnated solid carrier that is inserted into, the eye. Drug rel ease
o Gener AP b B SdE O B BEPERIGRIGY 8 BCBETS e
oSnosi s, ﬁ%mﬁ@ﬂﬁbﬂﬁ%ﬁ@ﬂﬁhﬁhﬁ%@g&n§ﬁ3§&fbd8@%ﬁ&ﬁ1&%3&tﬁﬁkbyﬁ%Mnﬁ%ﬁh@”E can
be used. Such systens incl'ude hydrophilic soft contact |enses inpregnated

or soakecdndpthhliuthéo Hemteséasisc dpotdmlpfthosealisensesanil condingnsmediatad by

bi odegr adabl r_sol ubl e.devi ces. that,6 need not renoved af.ter .pl acement
" tne eyasiudl DetisButE i B L PR P Bl TRIER R R Bl acabl o
subst ancemédiatd BRRadala? hypdpeahedblty Rin LIRE beWeatadThdRktet t§p€ ONPiAdAsE dw t h

t he conpound of the invention that is to be adm nistered. Such substances
i ncl ude, douditigpeingbide pgimdiear, ptherqesngsisy pigrosalewsisotiyrhogs | fimesisolthe

copol yner fi: ryl.am yh-are vi nyl pyrrolidone, as well
as crossJﬁFﬁéB§P%§ﬁ§H%€3?%%§ySﬁé%%F%%%%@ﬁ%ﬁ?ﬁ%%? such as chitin. Dosage
forns for the THehesthdéd pemodilatigpihe @l toslbidton sf emlottihial delle comphtest 0 t he eye)
or 3Q for transdermal adm nistration of conpounds of the invention include
powdeds, 2dprmyieringiqhgeptnaal ap gaopat of arghpgol cpgppyKisand pd psecand|divg ons,

pat ches, g Moduytet kdRRn2OphY Lol BGhSHANLndTeNiRa" Rhvedle dhnder
sterile é%ﬁ%?%?%nsoﬂftﬁ a hgr%gggutPcéﬁpyag%cep?a%?e cérrier, a% m?th any
buf f er s, mecanprespekétdottls abdviech nay be required. The oi ntnents, pastes,
creans and gel ontai.n, in additioon .to the active ingredi ent,

xol b ent s, s UdTEoEs S0er T so et QSIBY Y GHORG T JoN R AR e 4 Sl o
fats, o l@mpoanefor Atk cyibdekion hiPBREaRne F&hpHkABEudRS Ihkat i ves,
pol yet hyl ené glycols, siliconés, bentonites, silicic acid,” talc and zinc
oxi d&> orgurdaxtepesidecddcwof. Powisicstenddysthoseyskiltednn derarathat the dosagdi ti on to

H . j : ' o " | | e L d.
a1 un num TR R AR e AR RS PSR ah oD s BB I e ur e of
t hese suhfiicaRc@SconSipioaythe eate(@H6H ddnamigirations itddk Mo WS LR BEYmPHtoPel | ant s

such as chl orof | uor ohydr ocar bons and vol atil e unsubstituted hydrocarbons,

such as bdemieob#y ¢heyphnes bemagisaiaisipagd todhe pmah dheagehezagibdeagyaht age of
provi din I i . C f i t he body.
Bich dosang AR ehd Hil BekotEloton ey APl vkl B b e

i ncor3por ahitage daigy déseof arDMPodah@ho geesaft inveatiomwelhbe that amowntjrf deer medi um
such as an el astoneri.c trix material. Absorption enhancers can al so be
used to i%@@a%iwm& is thelowest dpge ?f&%%wcpra@r%sastﬁ?rﬁ%e@r@i SCTHEOWREE of such
flux can tH@dagmicrsg%é &6l Byadbhfifla B viiethGeBnlatin 6POLEGhdAGiTRARCane or
di spersing the conpound 1 n a polyrer natr|§ of gel. A drug- inpregnated

sol i d carscomrof(seugd medicdljedsmerg) Itdasired, sloe &fécctise daityodost opiydal administered
adrrinistrationh 15PharJraceuti cal formul ations ingl ude tho%e sui table for
adm ni st ROV Nl T84T BTG OGP R AR SFHSFO RS AOHPRRE r at i on.
For adm nistration to the upper (nasal) or lower respiratory tract by

i nhal ati on, the conpounds of the invenB2on are conveniently delivered from
an insufflator, nebulizer or a pressurized pack or other conveni ent neans
of delivering an aerosol spray. Pressurized packs may conprise a suitable
propel I ant such as

he



20di chl or odi f I uor onet hane, trichl orofl uoronet hane,

di chl orot etrafl uoroet hane, carbon dioxide, or other suitable gas. In the
case of awpnresgdtidzzed aerosol, the dosage unit nay be deCamskoen3ifaygl
providing a valve to deliver a netered anount. Al ternatively, for

A R T e G
25t he i nV@nfcb PR A0 thsforiliid ABl§powder base, such as lactose or starch. The

powder conposition may be presented in unit dosage formin, for exanple,
capsul es or cdnpritdgks, anmficcevgdosagedmoum oba dhhdzet enmpmoit $orf modnlethigch t he
powder b dm nistered with.th id of an jnhal at i,nsufflator or a
et er ed- bs e P ST EURheliycis S B HnRa CPeARIGNT Romalidiy” of < e

i nventi onyremimbBefrad Mo gpitddHto BY0 BQ/KERRFSMOSt pReRLES RHS 100 ng/Kadayitsl 13pr ay,
such as by neans of a plastic bottle atom zer or netered-dose inhaler.

Li qui d spreiie/day eAasihigetiveednstge aneuny siilddlse be thap paesfrthatevllgesiltsn aTypi cal of
atom zers er (W nt d@ﬁy I ] dr ops
may be for ﬁé&é{aﬁ%% %{??ééﬁhta%lﬂg%%’ é@eﬁ%ﬁgrguéouslrl@gg&esm’ﬁﬁé%rr%)g? %:grﬁlg one or
mor e di sper avng B aM,3nors prafbriablyZtaig Odgevitts 0 ulsiuspensttfegabhg eiius 0. 1WO

2010/ 151531PCT/ US2010/ 039461 Drops can be delivered b{ nmeans of a sinple
eye dr oppe¥l- Adpikstivpaesage smowy wilake bertha aglonat that Wik iepdt Bdapt ed t o

del i vigr |4, qu : - gr 1 i : %Qﬁgﬁﬁ sure.
Phar \rggceudtoﬁggéﬂqra{égﬁn%%@% ?lis %lrelg)?o 2 ;ﬁ ﬁ??e :&Ei%g%to ?%bno% é g?? gob(i'{]ﬂléellg41 ct)r par e%rfléér%él 5
admi ni st rpatficcibdy Tomp).00084%ne o7 %omest poafprablyds003# % tod).0 AYentWhen given

conbi nation w th one or re pharmaceutically-acceptable sterile isotonic
2queous dPPIREH. AdaEDbs AR bR RGeS TG BERBISGHS 81 el 3i ons, or
steril e powHsHatH¥RESMH GT@G’QIQWH@%WII%&P&% Foh0 $ L& Hd F.O'p'M,?rﬁ&%m €

! ; 0.3l e
solutions or dispersions just prior to use, which nmay contain antioxidants,
buf f ers, moferbésiromichuMetedky uivhendsoprelidraltly eboutdol wMi, or ¢li & dontémdrabbood 100f

ar g Gontaal PRy BEieURRTAS ket BhRIETB AR ol St

nonaqueour0E3ans 108).61 W] Wheiyvdasorelploaedulthuidae, BhassEsEUirtRalbly be
conpositions of the invention include water, ethanol, polgols (such as

gl ycer ol ,frqin epgutd e/ dsiyyie about g8 yies/ tapt. eveee picjesehly thadpse Mall be ke abent 1

sui table m e i I i

i cot apl DA ot ARGy AR IR Rythe Foss M baTRuRF 16 08N, e

mai nt ai nedouf W megxlapireferddyy giken ins®voadqueladtisedger day eFindhes, dadugdl ias | eci t hin,
by the maintenance of the required particle size in the case of

di spe¥si GiBecteh@ asgumplate ja gelby and fspugs; smihat aﬂrlﬁégaé(lt%%%ésm@r& 198y so
contain i i 2l S v .

i Spor si g B aE S B P T o e b e RAlle
such as glegafesg. lsogipeandayhwdidhdan bamdvenheddfinktelyi withdue sigomfipersti sidearffects| n

addi tion, prol ont%gd abso pt'*on of the injectable pharmaceutical form nmay be
brought dBEHPS BYRPHEANY LIS of agents which del ay absorption such as

al um num MoNOSHRY BhE,ABEMPERL L Bdmldkt Sl ERRIGRatidn WK 88 ot RoRs8édHag t he
effect of a drug, it is desirable to slow the 25absorption of the drug from

subc@aneabiugs witablaferamodidafing the ayteshelason ofigndetheligl dsls.aberonghicshédd by t he
use of a |l uild suspensi on f.crt stallinpe.or am)éighou,[?1 maier.ial havi ng poor
wat er sol Bf‘olP?}?lP FR10& 264D %’Fi;?{]l% - G CYRE ]&6/1 I{g}‘flﬁiélbgends upon its
rate of dimeiednebidywithh, OR aftbitht beddnd @Lgé@.e B0 dcdbp@dng(¥)%nd thSdaazéind
crystalline form Al ternatively, delayed absorption of a

par ent er ZOMporBhiNgY e ABEIHLIGE 17 SCPAEEQPRATMEsRIH CH\COBPaPIEanY &/ asgarof the

suspendi N 06, Srdubddl BnSlsiiorehi ¢l e

30 Effective dosage forms, modes of administration and dosage amounts for the

second drugs are well known and/or may be determined empirically. It is understood by
those skilled in the art that the dosage amount will vary with the particular disease or
condition to be treated, the severity of the disease or condition, the route(s) of

administration, the duration of the treatment, the identity of any other drugs being
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I nj ectabl e depot fornms are nmade by form ng m croencapsule matrices of the
drug in biodegradabl e polyners such as pol yl acti de-pol ygl ycol i de. Dependi ng
on the ravpaoof1st3ug to pol ymer, and the nature of the partiscuboassspol yrer
enpl oyed, the rate of drug rel ease can be controlled. Exanples of other

bi odegr adabl.e. pol yrrers i.nc] yde WD.2010/ 15153 / US2010/

pol y(ortr%ggtlé BT ta hee Pomgl ﬁm%artl eyl spppRRt ¢ Pcrf‘%‘t?ta 5 RO ARSI ar e
al so pr eHﬁ"ﬂ?@mE’d’icsﬁr&h&%@ﬂQhH&yta% df T%kgtetaﬂ déuﬁ’t%l@rﬂﬁﬁy %serﬂff‘ars@é‘(fﬂdﬂ d-;thQz%llV‘h' ch
are conpatible with body tiSsue. e injectable naterials can be sterilized
f or exangicghatiaynouint ofrthe compeoundoulyhbh & tbatntv@st ddse re&teetum to grcfdulcc er. 5The

f I -d |.ed
for examig rdisst Bl HRTOREM ulfllohad Bl @ einie R AR e -

condi t5i OrphiSididh ol REteARArIant wighiA el gcb@@otog‘ouhdﬂ ehedicar thgml:mq uf @lest:r@d rther, for
exanpl e water for injection, immediately prior to use. Extenporaneous

i nj ect i orefisetiva dahysloanthay bs semistigaisd payvadhise.dour docfsioa mperubslopesnder s,
| h
g: gclu dgg a%ﬂ*ﬁmtst%f)éd %Sargtfey Q%H%%ﬁﬁat‘é%[?t%{daﬁ%ﬂligﬁgﬁou‘? thé@}egxdéﬁl‘éféﬁta{@{‘?ﬁhéo

cont ai nersscorfdizug shitudd Becontiangt uﬁﬁanacct@Mesm@@csw@dtev@e or nore
addi tional containers each conprises one or nore drugs suitable for

treating a di se¥secd dugHiat tsarpmua@&tfrwdu}%t%@wmﬁ%@%ef prdoghdlipt y

(i nclyydi rb% 1L.hes& cﬂﬁ%s& fcid8S Rhb %ﬂﬂb@&?%ﬁ&c%&@ﬁtﬁ%l Qtﬁh@ﬁ{h%ndo?scﬂnt!ﬂtﬁev' al's,
bottles |ster patks and syringes so contain

i nstruct |smtms {see abova) preferally smvastirt (agaithbivazah, €. trMmcid&a(Etd) teh@emmeor nor e

drugs suitable for tre se oy caonditi nrm|at scul ar
ypor per BB (r1alab s SR Ry ncr Sfemrs L Blet: Bisdhrtr i on e
packagi ngy hok Cib@@AIs@&sPﬁ%n%eﬁfWa%) C%tléﬁaﬁ@'hﬁnbﬁﬁynﬁﬁtdlé@'mt ed on a | abel
attached to the kit or the containers, or may be printed on a separate

sheet of (ﬁabmchtelhnéEMDthombmecSaleego \ﬁA)hAtPHéS% (ta 2 6r Preripdsttatidmyriag

hol di cont ers or.in or the two
o maBY Gy ey SETERSSE G SBh Bl BBy LSRR Az RS 1 ' hr ik
wrap. TheSkiatatialy, AtQCGHEE Ohiblek)eDth@saitaad aruphindudtRodsiMBtabllizEhe art
and which may be desirable froma comrercial and user standpoint. In a

second ermisatwRies, sudheasixanesches:i neekitasel (Beisiol-Mygss SoHbl) dractxelisenadont ai ner
25 conpriges:d 4Nano %ﬁra;z’@%g ogy)indlarliRt eft‘fs%hlah%@é}hls ontainers each
conpri ses one’or nore drugs a huse vadcut yper per ab|I|ty as a side

ef fect (i ncl uditegohtposrdstifulyspdest iiveadora@iey @)dansiel tahpaindpntaonedeug ncl ude
vi al s, bottles bl i ster packs and syringes. The kit wll also contain

i nst rAlct ilhECHtnE aditmasg StGoaditign Hbefdletttf’ebsaa%alzlat hypsessapebidiye? dre tBie or more
drugs th Y, The

i nstruct %H@%&%ﬁﬁgyéﬁé?%?glﬁg?E{Tﬁg@%ﬁrf%%toer Sdgﬁg tﬁﬁgﬁfg{é %g:ﬂheg hol di ng t he
two or rrmye)skdatoalotﬁend;qthaftmj/cdﬂe) praiy bt @edmomstercH adpeh amttabpdtedt foo tltdn@ykby or

t he contai ners, .or rinted.o S rate heet of per that is
el uaed A Surans T St R g T s Ry pere RS B mor o
cont ai nerlﬁtrwoﬁ%@%ﬁ@%)fh%%@lg%%ubc%ttaﬁﬁ@&usl@ﬁr ﬁlttﬁmtlmwry]) MRIRIGRRIRI ners nay

be hel d toget her 0/ 151531PCT/ US2010/ 039461 or instance, plastic
shri fR wiapaocthelyleind tomgallyl (slushong buogaldi msuhhnmla) sGowsirdlly prefsrikddsan in

h d b fr
R e RO AT e G R T S OO

cont ai nerprefRTPd kRS of adBmezeltiod PRt cntOTRiseischRA@ caiitidns @fidtle ontal ners
each corrprl ses one or 5nore drugs that nodul ate the cytoskel eton of

endot hel i%pll% értrapeplariy podianérailiio dostipigiredds eval e dhapinieryed rautes 8bl e
cont ai ner.g el i %fté BbsimePOIHdi&S ses.tgth{i%&?({ltl&?sc %1%@51@ a)féb §Sng The kit will
al so contain ins ruc Ions for a mnistration o anaz corrpound and
the aoe QfareimrellﬂngstﬁrhmredrmbrhIaye t he cyt oskel et on. The |nstruct| ons nay,
for instance, printed._on_the cka(? %g hol di ng t he nor. e

Algat

cont ai ners, na\yﬁﬁeltat Poreid @ﬁaaoma%t P%?éwéa“teaﬂ% ek.a»t 28320l e
contai nergm tp%&n(ﬂf?{se@cﬁldp&rhg?f%egﬂnga ARPAL L @%ﬁﬁ‘ﬁ@ﬁ mRliaRamR grvagét@ér is included

inor with The packagi ng I ding t or nor ont ai ners may
be, for hyperpermeability, a drug that causes vascular hyperpermeability as a side effect, or a drug

that modulates the cytoskeleton of endothelial cells) to be administered alone, it is
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i nstance, a box, or the two or nore containers may be held together by, for
i nstance, plastic shrink wap. The kit may al so contain other materials

whi ch ar ewkrrowisissit he art and whi ch nay be desirabl e fPomus2c008®sci al and
user standpoint. 15As used herein, "a" or "an" neans one or nore.

Addi tional objects, advantages and novel featur of the present invention
will b:ecdq%@f%%%tﬁ Elll%léteﬂtl?agcgm@mq S PR U g GEPRRTEor t he
fol | ow norfihtrhiBehiifg c%ﬁwﬂ)ﬁﬁ-of%w&%n%gngﬁmk&n surldfagbosdsidrect s

on Angi ogenesis (Conparative) A HUVEC Cell Proliferation Protocol:
Pri mary Hbermvenmdn (iec aldanaziohcampiointded jcabnd dtuigdor tetdiBCS)diswast EGonditignowt h 25

medi um wer e,.obt ai ned from Canbrex..(Wal kersville, M he cells re
Dassaged e Pheelsh REbRTEG b T Bhtdeufs oy PP PRSP fa oye
cul tuse fd agksrrat, of AdrathabMo§iBtes Sl tskélbion & vRgotRaTal SRS aSddiget I ypsi n
when 60-80% confl uence was obt ai ned as specified by the supplier.

Cr yopr es dngtsdicanpadmbsurst withergefenoreymascyieqadly tasespsab laprdripisaned in 96
well 30 t|s L ur / . t - j on of
Ganazol LEHALCHE PURLES IR ot ilaC B Wfer Mt SRS HHEPILO1 O
5% t o kede "decepzble”iimtirakilel d@eingempelibls wigr the bthealngekdidnitdofitreli um

cont ai ni nfg final concentrations of danazol ranging fromO0.1 to 100 Min
triplicatf@gmulation gl noj ipjurrousiig the anipal fippniccupedly pereriztie aaspe Eerell

prol i{her at. : t iJdd.zi AR g¥p+ iﬁnﬁ i on
Cel | lgr ol'i g@a{ﬁ?genggslg% ?%r%wl%eloﬂroré{ge;& (1 %ngs%%ﬁh @.C © ’nﬁés)l::%nr[1 : r(%ggftﬁm was
aspi r at egprésconineacitonued formnthtd¢chetoggialmacsetienl yasherdae tlhsa20 GorimsHigpes
buffered saline (HBSS), from Canbrex ned to 37C. 10Q | .dilyted celltiter
sol uti on ceﬁgemwg%lde%@ld%@owné Oéeeévh@ﬁi%ﬁwgaﬂo.sf%m L dded to each
wel | and pnsuha.ed.f 95 addi tional 4 hours. 5 Optical density was
determ ned by mcroplate reader using a 530 nmfilter after blank
subtracti on arftraatatiopy efstbaindntaen babledonordbadinidsiratern way bT hetht iforal
concglgtrat' on gf etH nol.lli rtlaélgh[e weldl s was |less then 0.2% and had no effect
on cePl quSF‘PSP P ataCORS dr L ity Oy doizy rapulEs OGRS UL dgusension in‘an

repr esentgubiR o XBRabHRDE 1ig@ideor dh dil-inPlvheRbewattr-r-6il B8 enRBLivREHr SUSet s
were anal yzed using student t-test in Mcrosoft Excel. P < 0.05 was
10consi detigd o sutpser asalaptillosi(eng premart bare sudhtas cel@vgand ghicens, ogsecrose

Di scussi qn; NI @ i i |, decreased
the 0D oBbSA0r T BCTRCY oD o Rpd o AR RSy 8L CQRBRM o0 TP
and dose apenadydf thapileban ilviehgei & dh)activVhtgealidtl Nedong®aay of Sorgsamds on t he
reducti on of the assay solution by 15dehydr ogenase enzynes to a fornmazan
dye tMat Hitheresapt Hyeniignamay alse be adminisiziisd as bolus, electygpnompaste: eat nent at 24
hours seened t { - e, I - Siegn 14 decr eases
(p value < 0.&gfgﬁ%gé%gggh%ﬁfﬁg#%ng%g%ﬁ5%“%%Q%Fggﬁg%ggﬁg%&@%ﬁ%%ﬁ%?%tions of
danazol . pite déReckepectiad, grantléseandithe likd)l thewasvdingbdicht 0.c0G danakol r eat nent
with 10 M danazol decreased the . OD to 0.288 +.0.037 while 100 Mto 0.162
20+ 0. 01 FOTERUAL oAy GaF bt BReR e CORIBOMSHIE e e PES Yt i vel .

hyperpermeability, or a drug that causes vascular hyperpermeability as a side effect) is

25  mixed with one or more pharmaceutically acceptable carriers, such as sodium citrate or
dicalcium phosphate, and/or any of the following: (1) fillers or extenders, such as starches,
lactose, sucrose, glucose, mannitol, and/or silicic acid; (2) binders, such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;
(3) humectants, such as glycerol; (4) disintegrating agents, such as agar-agar, calcium

30  carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate;
(5) solution retarding agents, such as paraffin; (6) absorption accelerators, such as
quaternary ammonium compounds; (7) wetting agents, such as, for example, cetyl alcohol
and glycerol monosterate; (8) absorbents, such as kaolin and bentonite clay; (9) lubricants,

such as talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium

25



At 48 hours, the inhibition observed was significant even at levels of 1 M
The nil reading obtained after 48 hours in culture increased to 0.629 +

0. 095 andweasiwesdisced to 0.378 + 0.037 by 1 M 0.241 + @COAB20p/H03B6IMM and
0.19 + 0.033 by 100 M (or percent inhibitions of 40% 61% and 70%

respectively). 25After .72 hours,. all danazol treat ts tested exhibited
si gnifi C&Mf %%2&&% %ﬁmﬁuﬁ%@@@% HG ¢ @} R g 2P GRS HEPIcN | vl | S
was 1. 113,510Q 2APHilRNhe PhhfacPuticaPéohp RATIIE Mayfa®lol cobfpr ezgﬁerfngga At 1 Mto
0.484 + 0.022, 10 Mto 0.229 + 0.016, and 103 Mto 0.156 + 0.
(i nhi bi t iSerisl compRS%ENET4 sIBOYY tyan tha8 Gvcmpdped tab Gidess)in s@x amd hartlifdledof t he OD
obt ai ned fig.m al | 1100. M danazol. dtosef f/vas cor.’igi stent at 30%I.I tiﬁe 1goi nts
i ndi cat i Ry A CERPY S B g PER PRI Y a5108F P BRSPS W4 NealsE YAt i on.
| N suRmarysigktaiodzeatyl&eiiidieshdshe grg i nhi bition of endothelial cell
proliferation. 10/ 151531P U 1 461 B. HUVEC Tube Formati on

lif i WO 2010/ 31PCT/ US2010/ 03946 C Tub i

Protocol : To ifebiatinethe mede Hyoromaepssionst ea@ing oargnallypathseramieres by

HUVECs, t i i.S t i Tube. i say was
bur chased Toany RSERERL COMRHET FUERHEL LAt TP BileL TR Lamefe 2oV, 18
manuf act ygetitinsor iy dtoaemiopy lntet iy icelluloskOAuBrEn HUMICCsilwat, @raesded, ont o
rehydrated matrigel plugs in 96 well tissue culture plates in the presence
of 5% Fcslitiptegiglider $3pw1e spdirm; sérich giaﬁ%lmormwah@ﬁsqdwm FRpxymethyl

conceapt r at.| 0 VL 3 ! 3 ) was
a0ed ey TEHERFO Rt MeigEbrMpcRing e, AN S0l BOSIE K5 iBRE R B
Pro SLR/ N diftablic gnachineaamatae Rbeipestered chipomulmbsctnod wath annwvat igdd

m crosco&e. Et hanol treated wells were included to determne if the vehicle
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Liquid dosage forms for oral administration of the compounds of the invention
include pharmaceutically-acceptable emulsions, microemulsions, solutions, suspensions,
syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may
contain inert diluents commonly used in the art, such as, for example, water or other

30  solvents, solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol,
ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor and

sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters

of sorbitan, and mixtures thereof.
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25  and dispersing agents. In addition, prolonged absorption of the injectable pharmaceutical
form may be brought about by the inclusion of agents which delay absorption such as
polymers and gelatin. Injectable depot forms can be made by incorporating the drug into
microcapsules or microspheres made of biodegradable polymers such as polylactide-
polyglycolide. Examples of other biodegradable polymers include poly(orthoesters),

30  poly(glycolic) acid, poly(lactic) acid, polycaprolactone and poly(anhydrides). Depot
injectable formulations are also prepared by entrapping the drug in liposomes (composed
of the usual ingredients, such as dipalmitoyl phosphatidylcholine) or microemulsions
which are compatible with eye tissue. Depending on the ratio of drug to polymer or lipid,

the nature of the particular polymer or lipid components, the type of liposome employed,
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5  or polyvinyl acetate and containing a compound or compounds of the invention can be
implanted in or on the sclera. As another example, a compound or compounds of the
invention can be incorporated into a polymeric matrix made of a polymer, such as
polycaprolactone, poly(glycolic) acid, poly(lactic) acid, poly(anhydride), or a lipid, such
as sebacic acid, and may be implanted on the sclera or in the eye. This is usually

10 accomplished with the animal receiving a topical or local anesthetic and using a small
incision made behind the cornea. The matrix is then inserted through the incision and
sutured to the sclera.

The compounds of the invention can also be administered topically to the eye, and
a preferred embodiment of the invention is a topical pharmaceutical composition suitable

15  for application to the eye. Topical pharmaceutical compositions suitable for application to
the eye include solutions, suspensions, dispersions, drops, gels, hydrogels and ointments.
See, e.g., U.S. Patent No. 5,407,926 and PCT applications WO 2004/058289, WO
01/30337 and WO 01/68053, the complete disclosures of all of which are incorporated
herein by reference.

20 Topical formulations suitable for application to the eye comprise one or more
compounds of the invention in an aqueous or nonaqueous base. The topical formulations
can also include absorption enhancers, permeation enhancers, thickening agents, viscosity
enhancers, agents for adjusting and/or maintaining the pH, agents to adjust the osmotic
pressure, preservatives, surfactants, buffers, salts (preferably sodium chloride), suspending

25  agents, dispersing agents, solubilizing agents, stabilizers and/or tonicity agents. Topical
formulations suitable for application to the eye will preferably comprise an absorption or
permeation enhancer to promote absorption or permeation of the compound or compounds
of the invention into the eye and/or a thickening agent or viscosity enhancer that is capable
of increasing the residence time of a compound or compounds of the invention in the eye.

30  See PCT applications WO 2004/058289, WO 01/30337 and WO 01/68053. Exemplary
absorption/permeation enhancers include methysulfonylmethane, alone or in combination
with dimethylsulfoxide, carboxylic acids and surfactants. Exemplary thickening agents
and viscosity enhancers include dextrans, polyethylene glycols, polyvinylpyrrolidone,

polysaccharide gels, Gelrite®, cellulosic polymers (such as hydroxypropyl
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methylcellulose), carboxyl-containing polymers (such as polymers or copolymers of
acrylic acid), polyvinyl alcohol and hyaluronic acid or a salt thereof.

Liquid dosage forms (e.g., solutions, suspensions, dispersions and drops) suitable
for treatment of the eye can be prepared, for example, by dissolving, dispersing,

5  suspending, etc. a compound or compounds of the invention in a vehicle, such as, for
example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to form a solution,
dispersion or suspension. If desired, the pharmaceutical formulation may also contain
minor amounts of non-toxic auxillary substances, such as wetting or emulsifying agents,
pH buffering agents and the like, for example sodium acetate, sorbitan monolaurate,

10 tricthanolamine sodium acetate, tricthanolamine oleate, etc.

Aqueous solutions and suspensions suitable for treatment of the eye can include, in
addition to a compound or compounds of the invention, preservatives, surfactants, buffers,
salts (preferably sodium chloride), tonicity agents and water. If suspensions are used, the
particle sizes should be less than 10 um to minimize eye irritation. If solutions or

15  suspensions are used, the amount delivered to the eye should not exceed 50 pl to avoid
excessive spillage from the eye.

Colloidal suspensions suitable for treatment of the eye are generally formed from
microparticles (i.e., microspheres, nanospheres, microcapsules or nanocapsules, where
microspheres and nanospheres are generally monolithic particles of a polymer matrix in

20  which the formulation is trapped, adsorbed, or otherwise contained, while with
microcapsules and nanocapsules the formulation is actually encapsulated). The upper
limit for the size of these microparticles is about 5u to about 10p.

Ophthalmic ointments suitable for treatment of the eye include a compound or
compounds of the invention in an appropriate base, such as mineral oil, liquid lanolin,

25  white petrolatum, a combination of two or all three of the foregoing, or polyethylene-
mineral oil gel. A preservative may optionally be included.

Ophthalmic gels suitable for treatment of the eye include a compound or
compounds of the invention suspended in a hydrophilic base, such as Carpobol-940 or a
combination of ethanol, water and propylene glycol (e.g., in a ratio of 40:40:20). A

30  gelling agent, such as hydroxylethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose or ammoniated glycyrrhizinate, is used. A preservative
and/or a tonicity agent may optionally be included.

Hydrogels suitable for treatment of the eye are formed by incorporation of a

swellable, gel-forming polymer, such as those listed above as thickening agents or
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as cross-linked polypeptides or polysaccharides, such as chitin.

Dosage forms for the other types of topical administration (i.e., not to the eye) or
30  for transdermal administration of compounds of the invention include powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches, drops and inhalants. The active
ingredient may be mixed under sterile conditions with a pharmaceutically-acceptable
carrier, and with any buffers, or propellants which may be required. The ointments,

pastes, creams and gels may contain, in addition to the active ingredient, excipients, such
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as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth, cellulose
derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc and zinc oxide, or
mixtures thereof. Powders and sprays can contain, in addition to the active ingredient,
excipients such as lactose, talc, silicic acid, aluminum hydroxide, calcium silicates and

5  polyamide powder or mixtures of these substances. Sprays can additionally contain
customary propellants such as chlorofluorohydrocarbons and volatile unsubstituted
hydrocarbons, such as butane and propane. Transdermal patches have the added
advantage of providing controlled delivery of compounds of the invention to the body.
Such dosage forms can be made by dissolving, dispersing or otherwise incorporating one

10 or more compounds of the invention in a proper medium, such as an clastomeric matrix
material. Absorption enhancers can also be used to increase the flux of the compound
across the skin. The rate of such flux can be controlled by either providing a rate-
controlling membrane or dispersing the compound in a polymer matrix or gel. A drug-
impregnated solid carrier (e.g., a dressing) can also be used for topical administration.

15 Pharmaceutical formulations include those suitable for administration by inhalation
or insufflation or for nasal administration. For administration to the upper (nasal) or lower
respiratory tract by inhalation, the compounds of the invention are conveniently delivered
from an insufflator, nebulizer or a pressurized pack or other convenient means of
delivering an acrosol spray. Pressurized packs may comprise a suitable propellant such as

20  dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon
dioxide, or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount.

Alternatively, for administration by inhalation or insufflation, the composition may
take the form of a dry powder, for example, a powder mix of one or more compounds of

25  the invention and a suitable powder base, such as lactose or starch. The powder
composition may be presented in unit dosage form in, for example, capsules or cartridges,
or, e.g., gelatin or blister packs from which the powder may be administered with the aid
of an inhalator, insufflator or a metered-dose inhaler.

For intranasal administration, compounds of the invention may be administered by

30  means of nose drops or a liquid spray, such as by means of a plastic bottle atomizer or
metered-dose inhaler. Liquid sprays are conveniently delivered from pressurized packs.
Typical of atomizers are the Mistometer (Wintrop) and Medihaler (Riker).

Nose drops may be formulated with an aqueous or nonaqueous base also

comprising one or more dispersing agents, solubilizing agents or suspending agents.
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Drops can be delivered by means of a simple eye dropper-capped bottle or by means of a
plastic bottle adapted to deliver liquid contents dropwise by means of a specially shaped
closure.

Pharmaceutical compositions of this invention suitable for parenteral

5  administrations comprise one or more compounds of the invention in combination with
one or more pharmaceutically-acceptable sterile isotonic aqueous or non-aqueous
solutions, dispersions, suspensions or emulsions, or sterile powders which may be
reconstituted into sterile injectable solutions or dispersions just prior to use, which may
contain antioxidants, buffers, solutes which render the formulation isotonic with the blood

10 of the intended recipient or suspending or thickening agents. Also, drug-coated stents may
be used.

Examples of suitable aqueous and nonaqueous carriers which may be employed in
the pharmaceutical compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and suitable mixtures

15 thereof, vegetable oils, such as olive oil, and injectable organic esters, such as ethyl oleate.
Proper fluidity can be maintained, for example, by the use of coating materials, such as
lecithin, by the maintenance of the required particle size in the case of dispersions, and by
the use of surfactants.

These compositions may also contain adjuvants such as wetting agents,

20  emulsifying agents and dispersing agents. It may also be desirable to include isotonic
agents, such as sugars, sodium chloride, and the like in the compositions. In addition,
prolonged absorption of the injectable pharmaceutical form may be brought about by the
inclusion of agents which delay absorption such as aluminum monosterate and gelatin.

In some cases, in order to prolong the effect of a drug, it is desirable to slow the

25  absorption of the drug from subcutaneous or intramuscular injection. This may be
accomplished by the use of a liquid suspension of crystalline or amorphous material
having poor water solubility. The rate of absorption of the drug then depends upon its rate
of dissolution which, in turn, may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenterally-administered drug is accomplished by

30  dissolving or suspending the drug in an oil vehicle.

Injectable depot forms are made by forming microencapsule matrices of the drug
in biodegradable polymers such as polylactide-polyglycolide. Depending on the ratio of
drug to polymer, and the nature of the particular polymer employed, the rate of drug

release can be controlled. Examples of other biodegradable polymers include

32



22.60 11. 30 Danazol 50.0 M-377.36 384.50 171.95 TNFa + IL-1 + Danazol 0.1
M 31.30 25.26 12.63 TNFa + |IL-1 + Danazol 1.0 M 29.22 16.17 7.23 TNFa +
| L-1 + Dawiazolo/i50530 M 8. 47 20.45 9.14 TNFa + | L-1 + Danagolus2&003Nbt 39. 93

poly(orthoesters) and poly(anhydrides). Depot injectable formulations are also prepared
by entrapping the drug in liposomes or microemulsions which are compatible with body
tissue. The injectable materials can be sterilized for example, by filtration through a
bacterial-retaining filter.

5 The formulations may be presented in unit-dose or multi-dose sealed containers,
for example, ampules and vials, and may be stored in a lyophilized condition requiring
only the addition of the sterile liquid carrier, for example water for injection, immediately
prior to use. Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the type described above.

10 The invention also provides kits. In a first embodiment, the kit comprises at least
two containers. One container comprises a danazol compound. One or more additional
containers each comprises one or more drugs suitable for treating a disease or condition
mediated by vascular hyperpermeability (including those drugs described above). Suitable
containers include vials, bottles, blister packs and syringes. The kit will also contain

15  instructions for administration of the danazol compound and the one or more drugs
suitable for treating a disease or condition mediated by vascular hyperpermeability. The
instructions may, for instance, be printed on the packaging holding the two or more
containers, may be printed on a label attached to the kit or the containers, or may be
printed on a separate sheet of paper that is included in or with the kit. The packaging

20  holding the two or more containers may be, for instance, a box, or the two or more
containers may be held together by, for instance, plastic shrink wrap. The kit may also
contain other materials which are known in the art and which may be desirable from a
commercial and user standpoint.

In a second embodiment, the kit comprises at least two containers. One container

25  comprises a danazol compound. One or more additional containers each comprises one or
more drugs that cause vascular hyperpermeability as a side effect (including those drugs
described above). Suitable containers include vials, bottles, blister packs and syringes.
The kit will also contain instructions for administration of the danazol compound and the
one or more drugs that cause vascular hyperpermeability as a side effect. The instructions

30  may, for instance, be printed on the packaging holding the two or more containers, may be
printed on a label attached to the kit or the containers, or may be printed on a separate
sheet of paper that is included in or with the kit. The packaging holding the two or more

containers may be, for instance, a box, or the two or more containers may be held together
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15.53 7.76 TNFa + IL-1 + Danazol 50.0 M-117.16 29.20 14.60 Exanple 3:
Danazol Effect on Vascul ar Perneability 5Passage 9 human reti nal

endot hel D 20815853 ACBRI 181, Applied Cell Biol ogy ReseacthiSkooiosd4at e,
Kirkl and, WA) were passaged in EGW 2 nedi um (Lonza, Wal kersville, NMD) until

80% confluence was ohtaj ned.. The cells were then rel eased fromthe passage
1 ask usit¥g ?OFH%%I}CHL@W,SE%}H]&WF% ‘B isme alr*ﬂéomé@mﬂeqrﬂ@at%%b‘%gcg&ﬁg ver e

counted 4Qodatig N HaRORic hAhiveideirANI68d coMTBBP andi@Pithadpoidf the cell
suspensi on was 10greater than"90% in this experinment. WO

2010/ 151531 PCThaskod embsdawnt, the kit corprisce b lsasptwe cortiginers e e gontatner i nsert s

(1 mcron _pore si eﬁ%l l.ocated in.the wells qf q 24-wel | hate g.Grei ner
Bi oOne 24° Sesﬁhé é?]tCOBIé’PPn‘!c P PP P A onal LR RS e"’foc B P ONCOT Qw2
conpl gt e fiedidnms(tRRtridede tHeQPdsRAZD of Eh@AhcliGPEells (FHeMdthgMmssadraged in the

bott om chanber, and the plates were cultured in a 37C i ncubator wth 5% CO2
for 48 Shisserdbed@baxdli Svidatdoedutyiaers inadurs dglarbottlcsy blisdamdelsaadisgringdsect ri cal

resi stan ( ) asur r . LS} 1X 10 I
Lt achoa s AR TR Ao Sot AR BB Por R Bl ORomeBid bRERes) 1or
al | i nserdng ot enoe® tifuigh Mae fiodblatestheeosiadcton. SE€hE ipstince@bt mabafor istancd deper f or m

t he nmeasurenents, one probe was placed in each well with one electrode in
t he upperPrEfhdieihe Rpckegie holding de|tyRer mona pydsinersoppehe Piined eapilaboher e

treatigd i | i from
the. 1 D r TathiR b UL SnE Cor M S SR ATb A SRR E L B PREALER
ser um andn&@éd2inouppthahekit s The padgpging diol Mig3HRe and ohydrocortdings ney (bal forf r om

Lonza). |.n sone ll1s, the | MDM nedi um cont.ai.n danazol (Signa, # D8399
ina %en-”f%f”@fes% 9%510T i tt‘rpioaﬁr}orerﬁ%ntwms&scs%ayv@@?f foeathst By figrnm AMFC | ncuba% or

at 5% C@plis% shom! wPéi‘)U Fihef rﬁéﬁal&@@&ltbm%fthe@ nSRdriild QRicE ARt oW (B Art
fluorescent -1 abel | ed hunman ser'um al bum n was added to the upper chanber of

each wel landFrecipiay e desrablei fraubapeandreialeandGe siandipaindr wi t h 5% CO2 for an
addi t,i.onal 18 Ksour o Affer this incubation, the inserts were renpved

and dPscar ded, a‘}lﬁﬁa%@h}’ 8% B ASE UMY 8M'Yhe bott om chanber was
transferred toa@fitivell bbjetwecddvhhti@dsomB et @Fedthdk 60k present invention will

become apparent to those skilled in the art by consideration of the following non-limiting
examples.
EXAMPLES
20
Example 1: Danazol's Effects on Angiogenesis (Comparative)
A. HUVEC Cell Proliferation
Protocol:
Primary human umbilical vein endothelial cells (HUVECs) and EGM-2 growth
25  medium were obtained from Cambrex (Walkersville, MD). The cells were passaged in
medium supplemented with 2% fetal calf serum (FCS) in tissue culture flasks at 37°C and
5% CO,. Subculturing was performed using trypsin when 60-80% confluence was
obtained as specified by the supplier.
Cryopreserved ampoules of passage 2 HUVECs were thawed and plated in 96 well
30 tissue culture plates at 5,000 cells/cm®. A 50 mM stock solution of danazol was prepared
in ethanol and the FCS in the medium was increased to 5% to keep danazol in solution.
The cells were treated with medium containing final concentrations of danazol ranging
from 0.1 to 100 uM in triplicates. 24, 48, and 72 hour incubations were performed and

cell proliferation was determined utilizing Celltiter 96 AQyueous One Solution Cell
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20 in triplicate. The fluorescence of each well was then neasured at an
excitation wavel ength of 340 nm and an em ssion wavel ength of 470 nm Mean
fl uor escamoeowmists1( FU) for each insert were then cal culPatras2oanso4dupl i cat e
readi ngs were averaged. The results are presented in Table 3. TABLE 3

Danazol ncentration Mean FU ST ne (67.13 8.38 0.01 M688.50.14.94 0.1
M 743, 90 1BOBGTEH109 apiey ST Bromeesd Mg RGN Do AT 9o gmsgim e aggitd rom |
2010/ 151534PC T LR OAALA3RRvashed wik2003 HRBePBERrod iink AUBSS) oiRCeNt rat | on
of danazol (0.01 M gave the greatest inhibition (about 10% . Control wells
run with Gronlyex hargedie 5Ver 14000diRged aelithe sotwien (Ehaintedk, + 8hohEOYl-Ehat t he
retinal endotigs bab, FOSPL AT R G RefiGhi YR ubaBS FTBARSitional 4 hours.
5  Optical density was determined by microplate reader using a 530 nm filter after blank
subtraction and data presented as OD + standard deviation. The final concentration of
ethanol in the wells was less then 0.2% and had no effect on cell proliferation or viability.
All data are presented as representative experiment done in triplicate. Differences
between subsets were analyzed using student t-test in Microsoft Excel. P <0.05 was

10 considered statistically significant.

Results, Observations and Discussion:

Culturing primary HUVECsS in the presence of danazol decreased the OD obtained
from the Promega celltiter proliferation assay in a time and dose dependent fashion
(Figure 1). The celltiter assay is based on the reduction of the assay solution by

15  dehydrogenase enzymes to a formazan dye that directly correlates to cell number.

Danazol treatment at 24 hours seemed to be effective only at very high doses.
Significant decreases (p value < 0.05) in assay OD were seen at 10 uM or greater
concentrations of danazol. The OD detected in the nil wells was 0.414 + 0.06 and
treatment with 10 uM danazol decreased the OD to 0.288 + 0.037 while 100 uM to 0.162

20 1+ 0.017, equating to percent inhibitions of 30% and 65% respectively.

At 48 hours, the inhibition observed was significant even at levels of 1 uM. The
nil reading obtained after 48 hours in culture increased to 0.629 + 0.095 and was reduced
t0 0.378 £ 0.037 by 1 uM, 0.241 + 0.012 by 10 uM, and 0.19 £+ 0.033 by 100 uM (or
percent inhibitions of 40%, 61%, and 70% respectively).

25 After 72 hours, all danazol treatments tested exhibited significant reduction in
HUVEC proliferation. The OD obtained in nil wells was 1.113 + 0.054 and after 0.1 pM
treatment fell to 0.798 + 0.037, 1 uM to 0.484 + 0.022, 10 uM to 0.229 + 0.016, and 100
uM to 0.156 + 0.018 (inhibitions of 28%, 57%, 80%, and 86% respectively).

Examination of the OD obtained from all 100 uM danazol doses was consistent at

30  all time points indicating a complete arrest of cell proliferation at this concentration.

In summary, danazol exhibited strong inhibition of endothelial cell proliferation.
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5 Exanple 4: Effect of Danazol on TER of Three Different Endothelial Cell
Monol ayers Assays were perfornmed to determ ne the effect of danazol
on transewoabtvelsish el ectrical resistance (TER) of hunamrCratszeialo3o4el

endot helial cells (ACBRI 181, Applied Cell Biology Research Institute,
Kirkland, WA ._T 150, 000, passage 14 human retinal 10endot heli al
cells were se&eﬁ%é%%gﬁ?%g‘a@fﬁm cron pore size) located in the wells of
a 24- welppkate (Geiner BioOne 24-well Thincert cell culture inserts,
#662610) 1Tn 300 | EGW 2 conpl ete nedi um (obtained from Lonza). Then, the

pl ates were culamvestighte the BBatiorcobapdlarydik stiig@epby BIUVAChthers. After the

i ncubatiop, .the culLture. I U S eful ly. decant ed and repl.ac wth
el ther 1 uubeRers Sye ERR Gl SO TRbE Mot SR3RAT 6 PSR FRED
concent r ABiblerebs (dan The, PIA3ta88 wES Rcoldaned thegkndActhRes pREcUdAL BY brasfd
cultured for an additional 144 hours. Assays were also perfornmed in the

same mannéP.009itHgVE&s s@erescgdertLonio rdhydiatedematsighlan pad in98| wall ssde pessage 8
. Cl ol . . iy
aken o R o BRI e SRRl ST b Rutrid Dok TR bt o

el ect r odecohbsiitatibiisost MVIL 60 EVEoF SO QM ALY 297002 hositieasutrelyeni adiar & al so
taken at 24, 48, 72 and 144 hours. The results are presented in Tables 4, 5

and 6 beldWMarifteadd doupdhgrelenersphaoemrphesiagq &odak DprooR/Nsert with
TER qf) bl anky 'cﬁﬁ@rrat(ﬁoéﬂéé@{e'fﬁ@{’?g?ugég éﬁ%ﬁé&eﬁgm%rggﬁgQ.atthgﬁglo%_%gérd's [scel I's

Danazol centration Hour s Hours 48 Hours urs 144 ne
32. 3 96. Ov&rddncludbd 8o Qet2d®ind ifth® vélicle had any effects on cell differentiation.

Results, Observations and Discussion:

To clucidate if danazol can prevent the formation of tube-like structures by
HUVEC, 96 well plates containing matrigel plugs were used. Endothelial cells when
15  cultured in the presence of angiogenic substances and supplied with an extracellular
matrix scaffold will differentiate into structures loosely resembling capillary vessels.
HUVECs grown with danazol exhibited fewer organized structures with thin and less
defined interconnections than controls (see Figure 2, in which A = control, B=1 uM
danazol, C = 10 uM danazol, D = 50 uM danazol, and E = 50 uM LY294002). Treatment
20  with 50 uM danazol led to isolated colonies of HUVEC located in the plug with very few,
thin connections or vessel lumen spaces. The effect of danazol was very similar to the
positive control compound LY294002. To ensure that the vehicle used had no effect,
wells were treated with ethanol at concentrations corresponding to the highest dose of
danazol used and no effect on tube formation was observed (data not shown). These data
25  indicate that danazol is an effective inhibitor of tube formation at 50 uM. Danazol had no
effect on tube formation at 1 uM or 10 uM.
C. HUVEC Invasion
Protocol:
BioCoat Matrigel Invasion Chambers were purchased from BD Biosciences (San
30  Jose, CA). Inserts were rehydrated at 37°C with 500 ul HBSS for 2 hours prior to use in
humidified incubator. Trypsinized HUVECs were washed twice with warm EGM-2
containing 0.1% FCS and added to the upper chamber of the invasion insert at 100,000
cells in a total volume of 250 pul. Danazol and control compounds were added to the

upper reservoir at final concentrations of 10 uM and 100 pM. 750 ul EGM-2
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21.7 132.3 182.3 217.7 234.8 WD 2010/ 151531PCT/ US2010/ 039461 TABLE 5 Hunman
Brain Endothelial Cells Danazol Concentration O Hours 24 Hours 48 Hours 72
Hour s 144wBicoresishsme 41.4 115.7 176.3 154.0 151.5 1.0 Mpr8R2/U3201803961.88. 4

supplemented with 5% FCS was added to the bottom chamber to initiate invasion and the
plates were incubated for 24 hours. Non-invasive cells were removed from the upper
chamber with moistened cotton swabs and then the inserts were washed twice with HBSS.
The inserts were then submerged in 10 uM calcein AM prepared in HBSS and incubated
5  for 4 hours. Fluorescence was determined in a microplate reader at 485 nm excitation and
595 nm emission. LY294002 and the structurally similar but inactive compound
LY303511 served as positive and negative controls respectively for this experiment.
Results:
The results are presented in Figure 3. All data is presented as representative
10 experiment done in triplicate. Differences between subsets were analyzed using student t-
test in Microsoft Excel. P <0.05 was considered statistically significant.
Porous, matrigel coated inserts were used to determine if danazol can interfere with
the invasion or migration of endothelial cells (Figure 3). In the system used for the study,
a significant increase in cells was detected by fluorescent dye after the addition of FCS to
15  the chamber opposite the endothelial cells (5674 FU £+ 77 to 7143 + 516). Danazol at
concentrations of 10 uM and 100 uM had no effect, while LY294002 showed almost
complete attenuation of cell invasion (5814 + 153). These data indicate that factors
present in the FCS induce the production by HUVECS of proteases that digest extracellular
matrix, followed by migration along a chemotactic gradient. Danazol has no apparent
20  inhibitory effect on invasion and migration of HUVECS in this model.
D. HUVEC Migration
Protocol:
Assays were performed to determine the effect of danazol on the migration of
HUVEC:s in a scratch migration assay. Passage 8 HUVECS, lot number 8750 (obtained
25  from Lonza), were plated in 6-well plates (ICS BioExpress) in endothelial growth
medium-2 (EGM-2) complete medium (obtained from Lonza). The plates were cultured
in a 37°C incubator with 5% CO; for 48-72 hours to achieve confluent monolayers. The
monolayers were then "scratched" with a 1000 ul pipet tip and washed two times with
warm EGM-2 medium. The final wash medium was aspirated and replaced with fresh
30  EGM-2 medium or fresh EGM-2 medium containing a range of concentrations of danazol
concentrations (Sigma, # D8399). Photographs of the damaged monolayers were taken
and the plates were incubated in a 37°C incubator with 5% CO; for another 24 hours. The

wells were photographed again. The gaps were measured in each photograph using Adobe
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149.5 125.8 TABLE 6 5Human Unbilical Vein Endothelial Cells Danazol

Concentration O Hours 24 Hours 48 Hours 72 Hours 144 Hours None 82.3 217.2
276.3 226W02807158531. 0 M 70.2 246.0 364.1 270.7 286.4 PCT/USAEI003936De seen,
danazol enhanced TER neasurenents (reduced ion perneability) in the retinal

v mucHPHHSBEE ST e D Gles REMBR AT IBWTOHEN A B O ’PfS‘ltSé?/ o TER
is a gap.
Results:
The results of three separate experiments are presented in Table 1 below. As can
5  Dbe seen from Table 1, danazol, at 50 uM, 75 uM and 100 uM, was found to significantly
inhibit HUVEC migration in this assay. The EGM-2 culture medium used in this assay
contains a cocktail of growth factors as compared to the FCS used in the Matrigel model
described in section C above. This difference in the growth factors may account for the
difference in the results obtained using the two models.
10
TABLE 1
Compound(s) Danazol Mean Mean % STD SEM
Concentration | pixels Inhibition
Diluent control 1264.00
(ethanol)
Danazol 10 uM 1004.00 |21.14 14.87 8.59
Danazol 25 uM 1184.00 | 5.50 8.80 5.08
Danazol 50 uM 895.33 27.64 17.63 10.18
Danazol 75 uM 317.33 74.62 6.80 393
Danazol 100 uM 178.67 85.90 0.92 0.53
Example 2: Danazol Effect on Vascular Permeability of HUVEC Monolayers
Protocol:
15 Assays were performed to determine the effect of danazol on permeability of

HUVEC monolayers. Passage 5-10 HUVECS, lot number 7016 (obtained from Lonza),
were seeded onto 1-micron-pore-size inserts located in the wells of a 24-well plate
(Greiner BioOne 24-well Thincert cell culture inserts, #662610, or ISC BioExpress, # T-
3300-15) using endothelial growth medium-2 (EGM-2) (obtained from Lonza). The plates
20  were cultured in a 37°C incubator with 5% CO; for 48-72 hours to achieve confluence and
develop tight monolayers. The medium was then removed and replaced with fresh
medium or fresh medium containing a range of danazol concentrations (Sigma, # D8399).
Tumor necrosis factor o (TNFa; Pierce Biotechnology, # RTNFAI) and interleukin-13
(IL-1B; Sigma, # 1-9401) were added to appropriate wells at final concentrations of 10
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10neasurenent of the electrical resistance across cellular nonol ayers. It
is an indication of barrier integrity and correlates with ion perneability.
Exanpl e SwoDRarmasod31Ef f ect on Akt Phosphoryl ati on Assays PagrisS2q@ensasned to
determ ne the effect of danazol on phosphorylation of 15Akt in human

retinal endot heli cells (ACBRI 181, Applied Cell Biology Research
I nsti tut él,ggrgf F4€ aﬁé{FWfﬁLT@e‘n@‘&eI@Wb 1t G CHhCasop &%feflyféléiwn‘frsa%ear
conf | uengg pin&GY Fﬁgﬂﬂ@:ﬁé{ﬁ‘a{ﬂiﬁ% co gaﬁerd%?; hbis@pgdyl?)pefoqhmaéé mmg@%frléig El

calf serum (Lonza). The cells were then released fromthe passage
usi ng Tr yipetenhmedagy, #Th0c 26 sng/mlx wes addsdifat ¢agh walispefimibdiluienef d At ed and

seeded o 96-wel | plate.at. 1 x 104.cell.s/wel] i E dium The

o) at o ad 1T AbliTasm Bl BYS aind 1 el Syt B sl P o0 ERa B Bhree ¢ her

EGMV 2 5medjogmi (€ ertuppbn chamb¥alan@ U890 GO @B bbAsh @REMBErs dabrAGcINETIR RAstded, and
the plates were incubated for an additional 2 hours. After this incubation,

t he cel | svegeincubitre foriampdditionel| 34 hgurhingbe 3 5Cnardwrgrdeth $%6fGQgehfigrdlis and

t he exte f . | at i rm j t | .yl ar

acti vat s OpoBpi@EIRENA B Binleis GRABRT, DEa Sl o il AL oK

SABi osci ah¢ asertdindidetcd ehat alVOf tHeahbrhayees wae stibhtact.

2010/ 151531PCT/ US2010/ 039461 manufacturer's protocols. The CASE(tm Kit for
AKT S473 quant 19 sveduafqdRE Hovnrthreneha dd il at ba resglBgsrbtipnaingls bafildm pr ot ei n

rel atjizve | |, Ryl I ] : ELI SA
For el i HimbBls Srore ¥hn Rl D6 el L B Bl Fe B e o R R IRERY. e
473 and ilexteddgriiof édrametioleenafdinen@ MR} sdbading®1anse dvarcadited totadhheclt, wo

paral |l el assays .5 to proyide a nmeasure of activated Akt protein. The other
Bt | body BOda it draeBORb ot SaRatcart HOsEy el CElr ARSI S de a
measure Qfogpeli 8 alihg ROELEHN0. 1 BRELIAE L8BAYN. 80D PRANEI MA@ FRtLELRA USing a
hor ser adi sh per oxi dase-| abel ed secondary anti body. Addition of the

manuf act wserg smdeamito péadgr €6 ki 0om fronuslPBOmmui be pertenitligvkitiobpf addi t i on of

t he nuf acturer's Sto | .ution, praqduc the result which can be asur ed
1000l ar 1 PSS oRRu R DR coR S AR T BEu Rt s “Phis SRRy e
can be seg@@pltehgft@iinalubl@j‘ the concentrati ons of danazol caused an increase
i n Akt phosphoryl ation (activation). TABLE 7 TREATMENT PERCENT | NCREASE | N

AKT PHOSPHORYLASTgaaN e\sESemAaiiert dagzahmarneegtiam X)) sMeiddgherol 73. 8%
92. 9%

actually increased vascular permeability. A concentration of 10.0 uM had little or no
effect on vascular permeability. Danazol at concentrations from 0.1 uM to 5.0 uM, with
20 0.1 uM to 0.5 uM being optimal, decreased vascular permeability. The dose-response

curve is very interesting as there is a second peak of inhibition at concentrations from

0.001 uM (or perhaps even lower) to 0.005 uM. Thus, danazol exhibits a very surprising

and unexpected dose response curve for vascular permeability.

As shown in Example 1, a concentration of 50 uM to 100 uM would be required to

25  obtain inhibition of HUVEC proliferation, migration and tube formation after 18-24 hours
of incubation with danazol. As shown in this Example 2, these optimal concentrations for
inhibiting angiogenesis would dramatically increase vascular permeability after 24 hours
(see Table 2). Conversely, optimal concentrations for use to inhibit vascular permeability

(0.1 uM to 0.5 uM) have insignificant effects on angiogenesis at 24 hours.
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1.0 M danazol 66.7% 11.7% 2.0 M danazol 101.6%9.1% 5.0 M danazol 40.5%
17.7% 10. 0 M danazol 115.3% 112. 9% 20.0 M danazol 161.3% 128.7% 50.0 M
danazol 9806%06513% 15 It is believed that theseCcrasadiwssg@sovi de a
possi bl e expl anation for the vascul ar perneability dose response curve
obtained in Exanple 2. As shown in Eﬁ:@gﬂh | ow doses of danazol reduced
pernmeability, while high doses incr r?ermeabl lity. It is believed that
a certain | evel of phosphorylation of Akt at S473 reduces perneability (the
200.5-5.0 M concentrations in this experinent), while hyperphosphoryl ation

of Akt gtCedp@ndaises |iDaragaksed pgrivieabld ity (tSH@ 10-50 M| S&tentrati pns in
this exgeriment). Concentration | Inhibition
Danazol 0.001 uM 19.35 5.39 3.11
Danazol 0.005 uM 16.37 8.04 4.64
Danazol 0.01 uM -2.74 14.56 8.40
Danazol 0.05 uM 7.67 8.83 5.10
Danazol 0.1 uM 35.59 23.08 11.54
Danazol 0.5 uM 30.95 12.01 6.01
Danazol 1.0 uM 21.20 31.13 13.92
Danazol 5.0 uM 14.63 15.30 7.65
Danazol 10.0 uM 14.29 36.85 13.03
Danazol 25.0 uM -1.06 22.60 11.30
Danazol 50.0 uM -377.36 384.50 171.95
TNFa + IL-1B + 0.1 uM 31.30 25.26 12.63
Danazol
TNFa + IL-1B + 1.0 uM 29.22 16.17 7.23
Danazol
TNFa + IL-1B + 10.0 uM 8.47 20.45 9.14
Danazol
TNFa + IL-1B + 25.0 uM -39.93 15.53 7.76
Danazol
TNFa + IL-1B + 50.0 uM -117.16 29.20 14.60
Danazol

Example 3: Danazol Effect on Vascular Permeability

5 Passage 9 human retinal endothelial cells (ACBRI 181, Applied Cell Biology
Research Institute, Kirkland, WA) were passaged in EGM-2 medium (Lonza,
Walkersville, MD) until 80% confluence was obtained. The cells were then released from
the passage flask using Trypsin-EDTA, and the cells in the resulting suspension were
counted to determine both viability and cell numbers. Viability of the cell suspension was

10 greater than 90% in this experiment.
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WO 2010/ 151531PCT/ US2010/ 039461 Exanpl e 6: Effect of Danazol and Steroid
Recept or Antagoni sts on TER of Retinal Endothelial Cell Monol ayers
Assays wewo 2psvifses3med to determine the effect of danazolpCarus2awmsacd
receptor antagoni sts on transendothelial electrical resistance (TER) of

human reti nal ndo helial 5cells (ACBRI |oI o Resear ch
Institute, Kir h 'heﬁr%ee&%f QYO TRSeEs ﬁ-tﬂemlqré\fgg% Sgﬁfﬁw&w& HEF 1 5

(G einer BORg pbd (@Je ner BidtHRI -G &l IThinkbd Hélﬁcdlﬂr%@fnfsépts ﬂ@@?é%?)n WerQ coat ed
with 5 g/cn2 fi lgronectl n (Sigma). Then, passage 12 human reti nal

endot hel iEGMe2témplasrnecdendebtainnd djronhleorm@b eFhanh 20t gl EGM-£ veas iickd inathe

120, 000 cel |l s per.inse in.a val une of, .30Q 1 -~ of 2. gl' za). The
valume s dppREERER 5 e B el i 07 e R R G LB S e

pl ateg \Aﬁfo@rscwIabhm*e%icdﬂmu@ntaﬁ&ldlwar@ﬁsem@the@%@%c&meméﬁntnﬁz)t 0
establish intact nonol ayers. At the end of the incubation, TER neasurenents

wer e t akedncasgicmynivaTsiken priopen St XatMelcatiwdeytmbed E¥RMeradiohpisenter f r om
Verld Pr {)t% 2 lW”c?ric{ %zﬁlgfoﬁ)hel%t me%lt%% fé)ﬂa?ﬁhgézfs t8 ¢ és%bh?fl&%t otf¥1 s&tm t he

endot hel ial "barri er. eva rési stance as conpared

t o i nser trh&abld batitr. CR pform the medhieemerith@ne q@lrdbervasrmaieurﬂn mv@ar\efthll ly
decanted and replaced with fresh EGW2, with and w thout several additives.

The addi tqrx?@ﬁeoa{eﬁif‘emdaﬁamﬂr charpbrr s Pneimthe Ve hambefen recept or _
ant agg“' st), ﬁé\é?@t gglggwéﬁ%eﬁ%g?ﬂdﬁﬂ{c%ﬁ% 5 Slidw@NEGH-3 EdNAS Gral @é}!ﬁﬁ'ué(g;e”

2940 (contro solutions o itives, except danazo
nmade at I@c@Qedrivbmrth©MSELs élﬁalerepllacmimith VIO ndivumh cmnama)g LYol bovedichanol .

Vor ki ng 200 gf _al| addit] d | vents. Then,
200" ni ai FO B EGH-Gaum %S@t@.q%eﬂtééré\‘?ﬁﬁié%aﬁw”%oga%l@'w?qaéﬁ. i 8744 hanol

and DMVBO 16,GERE RIS the WI‘Iﬁ\/I RS rh BorfeiYRd Hﬁf&h&'l ?’ n £R4- f@@cs@nﬁ’lf the
ot her additives or nedium (control) were added the wells in

conbi nat i busoandhé plates veonmenbated inon¥/ €hoeubaian at ﬁ]% ¢ @Qbfoe fdyeshows b?foee 25

| at d back jnto th 4 TE
FakcerSas douir el R goueREe LacRolnbal FRSIeL Bl Al SaluAM AN B0
m nut es anglugiser RRAhSer of ER RS CBACHbRE @drdivicsialidriaati7ng 1ﬁdm©atbawktﬁrmnd

measur enent é}rnpty insert) fromthe reading of an insert and dividing by
t he surf dc@: Braa agditipnd 1i8dwerst (0.33 cnR). The results are presented in

30 m nut o5, TER L 180 O RIALE TR 3o st aad Terrart 3yt et IR, 216 22
medium from the bottom chamber was transferred to 96-well black fluoro-plates (Falcon)
20  in triplicate. The fluorescence of cach well was then measured at an excitation wavelength
of 340 nm and an emission wavelength of 470 nm. Mean fluorescence units (FU) for each
insert were then calculated, and duplicate readings were averaged. The results are

presented in Table 3.

TABLE 3

Danazol Mean FU STD
Concentration

None 767.13 8.38

0.01 uM 688.50 14.94
0.1 uM 743.90 8.95

1.0 uM 783.39 14.59
10.0 uM 768.99 18.85

25
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249. 25 234.23 312.31 0.11LI M Danazol 255.26 267.27 249.35 366.37 0. 1i uM
Hydr oxyfl utam de 177.18 186.19 201.20 297. 30 0. 1i uM Fl uvestrant 228. 23
270. 27 2580261033633834 0. 1i uM Hydr oxyf |l ut am de fol | owed byCO/UB2IbNBBanazol
237.24 276.28 240.24 363.36 0.1iuM Fluvestrant foll owed by 0.11LI M Danazol

As can be seen, the lowest concentration of danazol (0.01 uM) gave the greatest
inhibition (about 10%). Control wells run with no cells gave over 4000 FU in the lower

chamber, showing that the retinal endothelial monolayers were selectively permeable.

5 Example 4: Effect of Danazol on TER of Three
Different Endothelial Cell Monolayers
Assays were performed to determine the effect of danazol on transendothelial
electrical resistance (TER) of human retinal endothelial cells (ACBRI 181, Applied Cell
Biology Research Institute, Kirkland, WA). To do so, 150,000 passage 14 human retinal
10 endothelial cells were seeded onto inserts (1 micron pore size) located in the wells of a 24-
well plate (Greiner BioOne 24-well Thincert cell culture inserts, #662610) in 300 ul
EGM-2 complete medium (obtained from Lonza). Then, the plates were cultured in a
37°C incubator with 5% CO, for 24 hours. After the incubation, the culture medium was
carefully decanted and replaced with either fresh EGM-2 or fresh EGM-2 containing
15  danazol at a final concentration of 1uM. The plates were placed back in the incubator and
cultured for an additional 144 hours. Assays were also performed in the same manner
using passage 8 human brain endothelial cells and passage 8 human umbilical vein
endothelial cells.
An initial TER measurement was taken for each insert using EVOM?
20 voltohmmeter connected to an STX100 electrode (both from World Precision
Instruments). Measurements were also taken at 24, 48, 72 and 144 hours. The results are
presented in Tables 4, 5 and 6 below. All data are presented as TER measurements/cm” of

insert with TER of blank inserts subtracted.

25 TABLE 4
Human Retinal Endothelial Cells
Danazol 0 Hours 24 Hours 48 Hours 72 Hours 144 Hours
Concentration
None 323 96.0 144.4 148.0 219.7
1.0 uM 21.7 132.3 182.3 217.7 234.8

42



195. 20 309. 31 255.26 393. 39 10. 0i uM LY294002 297.30 354.35 276.28 345. 35
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15

20

25

As can be seen, danazol enhanced TER measurements (reduced ion permeability)
in the retinal and umbilical vein endothelial cell monolayers. Danazol did not appear to
have much effect on the TER of the brain endothelial cell monolayers. TER is a
measurement of the electrical resistance across cellular monolayers. It is an indication of
barrier integrity and correlates with ion permeability.

Example 5: Danazol Effect on Akt Phosphorylation

Assays were performed to determine the effect of danazol on phosphorylation of
Akt in human retinal endothelial cells (ACBRI 181, Applied Cell Biology Research
Institute, Kirkland, WA). The cells were grown in a 25 cm? flask to near confluence in
EGM-2 medium (Lonza, Walkersville, MD) containing 2% fetal calf serum (Lonza). The
cells were then released from the passage flask using Trypsin/EDTA. The cells in the
resulting suspension were counted and seeded on a 96-well plate at 1 x 10" cells/well in
EGM-2 medium. The plate was incubated at 37°C with 5% CO, for 24 hours. Then, 200
ul of either EGM-2 medium (control) or various concentrations of danazol were added,
and the plates were incubated for an additional 2 hours. After this incubation, the cells
were fixed immediately with 4% formaldehyde, refrigerated, and the extent of
phosphorylation of Akt determined using the Akt Cellular Activation of Signaling ELISA
Kit (CASE™ Kit for AKT S473; SABiosciences, Frederick, MD) following the
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After 5 mnutes, the cells were washed two tines wth 100 | A PBS. Then 100
| A PBS was added to each well and the cells were observed and phot ographed
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15 perforned follow ng the manufacturer's protocol. The gels were
phot ogr aphed and densitonetry performed using a Kodak i nmagi ng station. The
results awe 2proesessied in Table 9 bel ow. TABLE 9 VE- Cadhecirrus2iNinlo34et hano

control) 0. 1i uM danazol
intensity -
Rel ative intensity -

VEGF 0. 1i uM danazol
ProQ results (phosphoryl at
SYPRO results (to

Faiorh

;
protein 0.215 0.365 (1.70 fold increase) 0.481

foll owed by VEGF Rel ative
ein) 1.00 1.51 1.89 1.38
tein) 1.00 0.89 0.84 0.83

Rati o phosphoryl at ed: total

Treatment TER at 30 TER at 60 TER at 120 | TER at 24
minutes minutes minutes Hours

None 216.22 249.25 234.23 312.31

0.1 uM Danazol | 255.26 267.27 249.35 366.37

0.1 uM 177.18 186.19 201.20 297.30

Hydroxyflutamide

0.1 uM 228.23 270.27 258.26 336.34

Fluvestrant

0.1 uM 237.24 276.28 240.24 363.36

Hydroxyflutamide

followed by

0.1 uM Danazol

0.1 uM 195.20 309.31 255.26 393.39

Fluvestrant

followed by

0.1 uM Danazol

10.0 uM 297.30 354.35 276.28 345.35

LY294002

10.0 uM 243.24 342.34 270.27 336.34

LY294002

followed by

0.1 uM Danazol

As can be seen from Table 8, danazol and fluvestrant increased the TER

5  measurements (reduced permeability), while hydroxyflutamide reduced the readings
(increased permeability), compared to the control (no treatment). Danazol prevented the
reduction caused by hydroxyflutamide. This could be evidence that danazol is occupying
the androgen receptor in these cells. Danazol and fluvestrant showed additive results at

some time points.
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(2.24 fold increase) 0.358 (1.66 fold increase) WO

2010/ 151531PCT/ US2010/ 039461 As can be seen, danazol caused an

i ncrease WO 2Vi/isagsher i n phosphoryl ati on. VEGF caused anPevaArs2@uaadder

i ncrease in VE-cadherin phosphorylation (hyperphosphoryl ation), which was
reversed by danazol. VE-cadherin is a conponent of 5 AlJs, and
phosphoryl ati on of VE-cadherin can have a variety of effects dependi ng on

the resi dugmple 79€NEfi&k of DhASI1 B8 ARRSPREsWiBL! PeRdtiofF- cadherin | eads to
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that the | Ny VE- cad i o] l.at i - V.
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15dest abi | i zi ng phosphoryl ation events induced by VEG-, Exanple 10: Effect
of Danazdforaf BYEFH LR sharasierierd iyShisk sartipEracHn rivgEnALhe anerseind i al
Cel | HONARYER 95 B HERES BT JIRABRAC WAndEh S FbR dFachlaf bbdqadanazol

and steroid receptor ant agoni'sts transendot hel 1 a ectrica
resi st ancereshidiys. ofhdachaytoskdletah appriot 4ied fodle ivedlv &l inAGBRIytdssd pevhpp | ed

Cel | Bi ol ,og esearch Institute, Kirkland, WA). To do so, Geiner tissue
culture vpé’l%g‘iﬁﬁ‘%%%%nl%e@e %‘?LFCBV%’@\% 24-wel | Thincert cell culture inserts,

#662610) were N&ﬁ&f&éi\éi%ll}éﬂd@thkﬁ‘&k@ﬂ?(&@ﬂ?l@[‘@Etplp!i%lie&' Cen BiPBsy RE&akh human

retinal endothelia s were seeded into the upper chanber of the wells

at 120, 0dostiete] Kirgland 28 A)veae sceided mte BilaereOpfiluz@Ssayiplaés BEVBDspediasimt
(Lonza). vol ume for the | qwer [ 00 .gl aof E ium
(Lon3) . "PRE cfPadiraiha o) vdPRh of ABERES SR it o othedfiby g
hours t o &t ablnirsdid N8P inGWRHAVIET 5% A0, fonag @bdrsOfThEhahd Aetial wap, TER
measurenents were taken usi n&éan STX 2 probe attached to EVOWR vol t ohnmet er

(bot h fr gemned andpeplerest with 2OQ 1} iR XY mp@pmaupplersated svithd). Eorfeial m
integrit f Lal =T | i Lhi vat.ed
resi st angbg%]g% 58%%9?@1&{‘ E“%lh% é% sh{E/\AC%LSoVﬁ egléqupé&%&er%&%‘%aoﬁﬁﬂtfﬁéé&cau ture
medi um wasrupastefvet lcyndlgeafor onaindr teplppesd avid polimesiutioeMTBen dartabolag0d

w t hout several additives. The dei tives. were danazol hydr oxyf | ut am de

(andri8gertM s dBed iapkcogerntiatipns)or theddp kifpse ddiios §Y 042 8niN fipal
t est ost erc%ﬁ@entr%ﬁ&?)a(gﬁ?{i\é%ﬁﬁqtofslVg‘erg Laase I%d@tél? Folkolvigd rﬂg@aoﬁ 60MESO! ) -

St ock solutions o Itives, except nazo wer e e at 10 nMMin
DVSO. Theodgoaadd, TAFodknslalonténtmatiomes! IOngMl) wasedddad.oA freWickbatigpn 20301 M
dituti Onsmglqlteglirll a %9 | fgcﬁgﬁoy\vg{tﬁs%&g& ithne r?lgﬁgms{)ga{s\gglgl&eaéd,ggg ﬂie cells were
fixed with 3.6% formaldehyde in phosphate buffered saline (PBS) for ten minutes at room
25  temperature. All wells were then washed two times with 100 ul PBS. The cells were
permeabilized using a 0.1% Triton X-100 in PBS for 5 minutes. All wells were then
washed two times with 100 ul PBS, and 50 ul of a 1:40 dilution of rhodamine-phalloidin
(Invitrogen) in PBS was added to the cells to stain for F-actin and left on the cells for 20
minutes at room temperature. All wells were then washed two times with 100 ul PBS.
30  Then 100 ul PBS was added to each well and the cells were observed and photographed
using an inverted microscope with rhodamine filters (ex530/em590).
The results showed that danazol affected the ability of stress fibers to develop.

When treated with danazol, the cells exhibited different staining patterns, dependent on the

dosage. At the lower danazol dose (0.1 uM), diffuse staining throughout the cytoplasm
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200 nM dilutions of each additive, and of equivalent dilutions of ethanol
and DVSO 5 (controls), were nade in EGW2 nedi um and danazol and each of
t he ot herwaddiwisvss or nmedi um (control) were added to tIReTWSR19/089361 he
conbi nati ons and final concentrations shown in the table below The plates

were then placed back .jnto,the incubator, and TER neasurenents were taken
as descr HS@R %efg PRgYLIY ARdicativs of ¢ sepilging wa%%r,o?‘gde%ﬂnﬁaﬁ@%@ym At fet es and

24 hour s.pi JiER MRS oLadse @b %@l/l)?é(tre%k'?i%@%ﬂ{‘ﬁufti?f‘e fRRakRiAY R TRAS W e et
10(enpty insert) fromthe reading of an insert and dividing by the surface

area of tHes¢ fsdings (@redae pnt@)previtwes repdisl(ses raeaopy exemptasiithahlofeblanazol bel ow.
As can be, seen, from Tabl.e 10,,danazol i.ncreased the TER.nea ment s,

o oxy o et ReTaRTy B PERET e B RS T ahilEd TIRE™ oad ngs
very sli ghitduatedihd cbligmrsied wﬁitrdﬁ%@tr@@mk deddlopnient e\ﬁtﬁlq%ns&@m&géctom t he
control (no treatnent). Danazol 15 prevented the reduction caused by

hydr oxyf Ingizsi BenagabandileY 324002 sle¢rgaied theumptics of sdbsrexhibitng $po8ber one. As

with the i.n: ml e 6, this could be evidence that danazol is
occupyi ng({etgglgblré%étr‘glé@ receptor in these cells. TABLE 10 Treatnent TER at

5 mnutes TER at 30 m nutes TER at 60 m nutes TER at 24 Hours None 250. 30
262. 31 251.00 287.09 0.11LI M Danazol 280. 03 311,56 313.06 348.35 0. 11LIM
Hydr oxyf | Exaapplg 8: 1 Joffees of Danazol on Actin Stress Fiber Formation
10 Human retinal endothelial cells (ACBRI 181, Applied Cell Biology Research
Institute, Kirkland, WA) were seeded into Falcon Optilux assay plates (BD Biosciences)
coated with 1 pg/cm” fibronectin at 3000 cells per well in a total volume of 200 ul of
EGM-2 medium (Lonza). The plates were cultured in a 37°C incubator with 5% CO; for
48 hours. Then, the medium was removed and replaced with 200 ul of Ultraculture
15  medium supplemented with 2.0% fetal bovine serum (all from Lonza), and the cells were
cultured under these growth factor and serum starved conditions overnight to suppress
actin polymerization. Then, the medium was removed and replaced with fresh
Ultraculture medium supplemented with 2.0% fetal bovine serum containing danazol (0.1
uM, 1 uM or 10 uM) or the PI3 kinase inhibitor LY294002 (10 uM) (positive control).
20 After incubation with these compounds for 30 minutes in a 37°C incubator with 5% CO,,
vascular endothelial growth factor (VEGF) (final concentration of 25 ng/ml) was added.
After incubation for an additional 30 minutes in a 37°C incubator with 5% CO,, the
medium was aspirated, and the cells were fixed using 3.6% formaldehyde in phosphate
buffered saline (PBS) for ten minutes at room temperature. All wells were then washed
25  two times with 100 ul PBS. The cells were permeabilized using a 0.1% Triton X-100 in
PBS for 5 minutes. All wells were then washed two times with 100 ul PBS, and 50 ul of a
1:40 dilution of rhodamine-phalloidin (Invitrogen) in PBS was added to the cells to stain
for F-actin and left on the cells for 20 minutes at room temperature. All wells were then
washed two times with 100 ul PBS. To counter-stain for nuclei, 100 ul of a 3 uM DAPI
30  (4,6-diamidino-2-phenylindole, dilactate (Invitrogen)) solution was added to each well.
After 5 minutes, the cells were washed two times with 100 ul PBS. Then 100 ul PBS was
added to each well and the cells were observed and photographed using an inverted

microscope using rhodamine (ex530/em590) and DAPI (ex350/em460) filters.
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207.46 215.97 267.27 0. 11LI M Hydroxyflutam de foll owed by 0. 11LI M Danazol
230.48 275.53 262.01 312.31 0. 11LIM Fluvestrant 223.47 251.50 243.99 279. 28
0. 11LI M Avovesxwsasst fol | owed by 0. 11LI M Danazol 219. 47 PTI/US3018/H46L 343. 34
10 nM Test osterone 257.51 240.49 225.98 267.27 100 nM Test osterone fol |l owed
by 0. 11LIM Danﬁlzec}lesults showed that danazol affected the ability of stress fibers to develop.
When treated with danazol, the cells exhibited different stress fiber formation patterns,
dependent on the dosage applied. At the lowest danazol dose (0.1 uM), diffuse F-actin
staining throughout the cytoplasm was observed. At 1.0 uM danazol, the diffuse staining
5  persisted, but stress fibers and focal points around the perimeter of most cells were visible.
At the highest danazol dose (10.0 uM), there was no longer any diffuse staining, stress
fiber development and focal points were seen. The staining seen with the lower doses of
danazol exhibited a perinuclear staining pattern, indicating microtubule stabilization
similar to that observed with placlitaxel (a Taxol compound known to stabilize and
10 polymerize microtubules). With VEGF, there was strong stress fiber development.
Danazol changed the VEGF pattern in a dose-dependent manner: (i) the lowest 0.1 uM
danazol dose made the stress fibers less pronounced and some diffuse staining appeared;
(i1) the 1.0 uM dose showed fewer thick stress fibers, but focal points were seen on contact
surfaces; and (iii) the highest 10.0 uM danazol dose showed strong stress fiber
15  development with focal points. LY294002 prevented the strong stress fiber development

seen with VEGF and exhibited diffuse staining.

Example 9: Effect of Danazol on Vascular Endothelial
Cadherin (VE-Cadherin) Phosphorylation

20 Passage 12 human retinal endothelial cells (ACBRI 181, Applied Cell Biology
Research Institute, Kirkland, WA) were grown to confluence on fibronectin-coated (1
ug/cm®) 10 cm’ tissue culture plates using EGM-2 culture medium (Lonza) in a 37°C
incubator with 5% CO,. When complete confluence was achieved, the medium was
replaced with Ultraculture medium supplemented with 0.5% fetal bovine serum and L-

25  glutamine (all from Lonza), and the cells were cultured under these growth factor and
serum starved conditions for 24 hours. Then, the medium was removed and replaced with
fresh Ultraculture medium supplemented with 0.5% fetal bovine serum and L-glutamine
containing danazol (0.1 uM, 1 uM or 10 uM) or ethanol (vehicle control). After
incubation for 15 minutes in a 37°C incubator with 5% CO,, vascular endothelial growth

30  factor (VEGF) (final concentration of 50 ng/ml) was added, and the plates incubated for an
additional 15 minutes in a 37°C incubator with 5% CO,.

The plates were immediately treated to lyse the cells as follows. PBS and the lysis
buffer (PBS containing 1% Triton X-100 supplemented with phosphatase inhibitor

solutions 1 and 2 (Sigma), protease inhibitor (Sigma) and sodium orthovanadate at a final
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273.52 287.54 259.01 283.28 10 nM Estradi ol 246.50 245.50 250.00 328.33 10
nM Estradi ol followed by 0.11LI M Danazol 276.53 307.56 282.03 363.36 WO

2010/ 151580RCIV1IS83010/ 039461 Exanpl e 11: Effect of Danarolr/uspoidmse4nt Stress
Fi ber Fornation Passage 6 human renal glomerular mcrovascul ar endotheli al

cells (ACBRI 8, st ens t n cl us stributor for
Appl i e((:J (§@1“1°en@ia‘BP%@Cg£ F@iﬁ‘é@l@ﬁm?%ttg g{&a | ?’ %iWSﬁu’?dXI’*}/SM {“éﬂw‘aflnﬁg%é énlp o
human retdmgd ice eshatﬁbed én’ﬁ' th&® ﬂs@d 1(11”5@)@311 o:faile’ 1c§&ﬁh :%Is%’lﬁfffé?’s TE@‘E&@QM\%' on

(exclusive distributor for Bi ol ogy Research Institute)
Ki r kI and,priftain Wraetss‘@e@@@mfm‘tad tQG kmhchagpltrafgge sibegl@sd cdéd@:dlsvwash

2o 5 medFURLBra e or 3 BDoREe B TorFininle®, T iR e St th 506
C2 far 43]utieHwas\Mahtfelad JtoYtuB&ddo‘ﬂfEhIﬁﬁ%aQE$ofﬁ_ﬂ6%h Dtyh@oeta@§frn@1&arg&gnds
(danazol, TNFa and S 1133%0“ luted in s 10 Bal anced Salt Solution (HBSS;

Lonza), werisdaxitheld wlC i-VHecadlestringuailyrhoral amtibogy B ane £au4 Bietechurlpgol
X ! 1 lid
wer o 1 ncabay narPfed S1PRAE hanThliRks pRAteD’ MhclsiM oAb i 5 00

hours in 1ﬁc®3@didvemb@tt@r 4 b arbBbbiEaPshakdrtte carthicsVE nadieaihifm thehatragsdi um was
aspirated, and the cells were fixed using 3 6%, f or mal dehyde i n phosphate

buf f er ed S14cads werethmsyashed fqussimas mfhe@e seldlponbuféspdpdtigrss thapioter | s
were lbherfrd’fﬁ‘%%aay,\%ety'm W4 Ed for 10 minutes at 75°C in SDS loading dye containing

20% reducing dye (Invitrogen).
The released proteins were separated in 4-20% polyacrylamide gels (Invitrogen) at
120 volts for 1 hour. To determine phosphorylation and total protein in the gels, Pro-Q
diamond (Invitrogen) and SYPRO ruby (Invitrogen) protein staining were sequentially
15  performed following the manufacturer's protocol. The gels were photographed and

densitometry performed using a Kodak imaging station. The results are presented in Table

9 below.
TABLE 9
VE-Cadherin
Nil (ethanol | 0.1 uM VEGF 0.1 uM
control) danazol danazol
followed by
VEGF
Relative intensity - | 1.00 1.51 1.89 1.38
ProQ results
(phosphorylated
protein)
Relative intensity - | 1.00 0.89 0.84 0.83
SYPRO results
(total protein)
Ratio 0.215 0.365 0.481 0.358
phosphorylated: (1.70 fold | (2.24 fold | (1.66 fold
total protein increase) increase) increase)
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100 ul PBS. The cells were perneabilized using a 0.1% Triton X-100 in PBS
for 5 mnutes. Al wells were then washed two tines with 100 | A PBS, and 50
| A of a IwoQodvisutsion of rhodam ne-phalloidin (Invitrogenx/useoiPB®4eas added
to the cells to stain for F-actin and left on the cells for 20 m nutes at
roomtenperature. All wells were then washed 20 two tinmes with 100 | A PBS.
Then 100 | A PBS was added to each well and the cells were observed and
photographed U@d&&lﬁ%e&ﬂ%ﬁﬁ&%ﬂcﬁ%@d8§ﬁ@RﬁxHﬁWﬁgc%ﬂkhﬁgﬁﬂhﬂﬁnﬂ&ﬁﬁﬁ0/9”590)
filter. The results showed that danazol affected the ability of
stress fiVeOE chuscdenevopgricaict nerepemial Vigicadterinlphosphograamscul ar endot hel i al
cells. n treated w.th danazol al one,, 25t he .c s exhi bi ted perinycl ear
Soai i g EEnSrBRRH Rty BLOM, RARAGR B by Pl Rt Sl FnRRER ! £ e
edges 50n AR OFhosPRralids 0BV EZabRHScandade 8 baridty BgcFédn dapendiag BRtKeat ed
controls at 24 hours. Wth TNFa al one, stress fibers were seen at al

times, wireHdehén genepdr tyetsineaihosphextptinn ¢ingE-sedhesia legdsde & sirasserbly #idckness
f the fi. ' ' ith ting. t fib
Por mt 1 ornsiel AEFABYRE by o TopREAERy, YERFREP AU GBNIRTS, 1| cal

actin ri ngscrabld intefiialiesicaddasE-vedteriv iasdoblaedbeigh reducgl Wirict faadtion, ACel | s

treated with S 1P al one showed actin cortical rings, wth devel opnent

begi nni ngeedbadlslaep gppess torfriss i whigh dnterplized\YErcadhermglrives ps ingesase et ur ni ng

to ph [:m | 241.hquEs. 0l - dto
Mo asﬁhé"g g %”U anQaf’fHTEhEAlF ?%ﬁ&gﬁ%ﬁe(ﬁ&&x% to2Als! %‘issuopbg%ﬂﬁﬁ% i EdE!

enhance the corti rings. use st al ni ng was rved, especially
at 15 m rnudeescasoh (2dvhBhoA .in ¥¥8o2BM06 8h 28 1IRCIIsLIER0L DAGR46GDilizing  For t he

retinal e t hel.j cells tre d wth danazpl al one, the 1 5, exhi bited
per i nuc daf PPl R aRane: fhGTCe. it Faesestul B HG Y BLGRGHIEHe. cel |
with ruf ];ﬁh%gplfogﬁgt%lpébs@ﬁ/@ﬁ ithid &%ﬁﬁﬂe}%@fo%wﬁlgh%rd%se anfzSitiRafh&ld 1&lgg | ar to

untreated controls at 24 hours. NFa al one, stress fibers were seen at
al | ti medo thyi gchivativen ofibatresr stabilzeid QT Bades.bint dddegfichs taregel thihpresemiet t he

t hi ckness, of . the fibers increasi roml jhutes to 3 hours and being
redulélgd adfeﬁtélPﬁ]ﬂlgrPgﬁ?@Oﬁlat?%%vﬁﬁ{g?%éﬂce&}ﬁgfﬁoq’}p'decr eased the stress fiber
formation and/or the thickness of the fibers at all tinmes. Diffuse staining

was observed at 15 m nutes and 24 hours, and cortical actin rings were
vi si bl e dixampledPs Effedt of Dapazel and fitenoidRecepdpoABtagenisédomct i n corti cal

rings, with devel Opf@ﬁtofﬁgiinﬁf‘ﬁﬂﬂotﬁhiﬂl‘:tmNlllbhglsatymd strongest at 3 10hours.
0 norpho ar

The cells were returning ogy sim O untreated controls at 24
hours. Danazol Asemmecrctporferihainoeictdnimeahd effedt of dargsolaind 3tdaeid rScep@irs o,
diffuse stainin ially at_15 m nutes and 24 hours. S 1P

b d,
( sphiZH_goﬁn%oﬁlsgr%négﬁ?g?@;{%ﬁéﬁg%ﬁ)&if%ﬁlsita}?ﬁﬁ(T%l_?\l0 i Tl Andefacliadr mat i on
and nei ntc%ﬁ%Qz%@B lgﬂgﬁ@'ﬁ?ﬂ C%[l(i%l%g{zrkléﬁ'éarcﬁ iR, Ki&?a'ﬂ?tWAHF In&igsdognal i ng

i nput that acilitat e organization and barrier function of the
vascul ar @rdet hedue enitdth valighsarts§ GefihadBisOon 24 e llddtineertoetl aaketeahicon, | n

particul ar, Pis invply in the formation of cortical actin fibers and
b gan 2 CIBROBD AR CHHET RS e TsHES e PR PO g7 | S14PeF G581 t o vascul ar
l'eak and fdeikBlial2BMs werkRe6R ihBMRE §%hce BRRARS of &lc VIR NEH DONcARGCF est or e
barrier function. 20In this experiment, danazol exhibited an ability to

st r eAgt hansartie apobrecof 3 @idf d€id-omedumrLionzd) ofThe vetvimeafor thedowtonmer ul ar

nducea 1) FREa by BBIRT GO TREReSEYRASREY' dRapBhETf tulldl ST s

peri nucl gasubatoRWithnd/, ICD,SBLMS hours &) ¢stabliceait&d ninbhyednazehe @lduTehe 25
Exanpl e 12: Effect of Danazol on ECIS Assays were perforned to determ ne
the ef f edicubptigmidFomepnireneiseatdelRe ysilg an STX 2 probe attached to EVOM

voltohmmeter (both from World Precision Instruments) for all inserts to confirm integrity
30  ofthe endothelial barrier. All inserts exhibited elevated resistance as compared to inserts
without cells.
Then, the culture medium was carefully decanted and replaced with fresh EGM-2,
with and without several additives. The additives were danazol, hydroxyflutamide

(androgen receptor antagonist), fluvestrant (estrogen antagonist), testosterone, estradiol
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el ectrical resistance (TER) of human renal gl onerular m crovascul ar
endothelial cells (ACBRI 128, Cell Systens Corporation (exclusive

di stri butwo 20owv158Bpl i ed Cel |l Bi ol ogy Research |nstitutePCTHiSekbastst WA) or
human retinal endothelial cells (ACBRI 181, Cell 30Systens Corporation

| but f Cel | i | nstitut
el S kiangnhivaar Ly 2BBb S roaas Sk i B b SET ) &
cel | - subsfah et w&me&iﬁeg@l@ﬁm M‘EMSES?' Phe éﬁ%&%&c’é@b%& wRtginadn f rom

Appl i ed Biophysics) with 8 well multiple el ectrode plates (8WOE). Each
wel | of tdleanpl. aW@skln@émtuM ditlitiging hf 8l addgticaspveré bradeecsaime solverBSIhioy, addi ng

b0s0/ 10120 it of St vectigti o elP s of Ghensd apd PNSQ i n a 37c

i ncubat or(cytidds)PHefe@Rade ThEGNILY @BEGH, BnE@dndbdIQNd \08sh sRAPYALs adiiivcA @9 pl  of
EGW 2 cul ture nedium (Lonza) was added to each well. The plates were

connect ednediumKeorrol syae agdedeimthoeleinghe rerabinptéenisiapd Snakgoncondeatiomhe  EGM 2
medi um i hat j 0 ' m
Scont ai ni g BobUBuRe 8Py P TRER Peltudrita @b EOME SHCy Sy T

ECl SZO sys¢mRuicardtsi gt bikee ds tecriBdd dvowe $or daclainddCat HaunacHBE0 WllhllitG@%OCOZ.
The EGW 2 nedi um was aspirated and repl aced with 400 I A of fresh EGW 2

cul ture rBduisEpEEt Hews. THRews e @datorbesybiastiteeihe éaclﬁgéottnﬁénedl@zemsyst em
and ijgcu 9 gQﬂq

sol ut :@ontt%?g’ h%ﬁt)g?{ﬁ?g%%é& %ﬁ%ﬁnw we?le 0 %g?gﬁ d ?ace i n t he
|ncubatoKOBGcmﬁmlTh@mnM&un&bﬂmmﬂednﬁbﬂ&ﬁﬂhdﬂowere t hen added to appropriate

[ t the follo I trat 1 ILI S d
15 (L R Rerepd HEORE taii) PR TE R B thour s
N the rapRalynendaioRbhal dietddingl S dbAaRAGAL Bt RAGI0IUS By noT ease

of ECIS as conpared to untreated cells starting about hours after
t r eat nentanddvpsragt kad esgentizBy hocffsctheamparedSloRha bamis! §ivotrnesdimant).i Renazake of

i nutss APTR I b RrnOr A R heRa TP Bl 5 Rh P bliedbi e s 1

combi nat ivifh tchekeAmEd AlshatHEGRE Fesafs FOPRARE 61 Bisolll dtl vedcabélthdnidmasias
cells, and this increased ECI S persisted for about 90 hours. Thus, danazol

exhi bi t edcawpyams thierapdiogererisapieeinithescaghs.y ef fects of SIP and to maintain a
hi gher resistance throughout the 20 experinent when SIP was present.

A onerul ar endothelial cells exhibited a different pattern. Danazol al one
had no effect on ECIS until about 30 hours after treatnent. Danazol al one
increased ECI S conpared to untreated cells fromabout 30 to about 90 hours,
with the greatest increase occurring between about 60-90 hours. S113 al one
al so had no effect on ECIS until about 2530 hours after treatnent. SIP

al one increased ECI S conpared to untreated cells from about 30 to about 60
hours. The conbi nati on of danazol and SIP had no effect on ECIS until about
30 hours after treatnment. This conbination increased ECI S conpared to
untreated cells, S113 al one and danazol alone. In particular, the

conbi nation increased ECIS conpared to untreated cells fromabout 30 to
about 70 hours, increased ECIS 30 conpared to SIP alone fromabout 30 to 75
hours, and increased ECI S conpared to danazol alone from about 30 to about
50 hours. Exanple 13: Effect of Danazol on ECI S Assays were perforned
to determ ne the effect of danazol on transendothelial electrical

resi stance (TER) of human renal gl omerul ar m crovascul ar endothelial cells
(ACBRI 128, Cell Systens Corporation (exclusive distributor for Applied
Cell Biology S5Research Institute), Kirkland, WA). Electrical resistance was
measured using the electric cell-substrate inpedance sensing (ECIS) system
(ECI SZO, obtai ned from Applied Biophysics) with 8-well nultiple electrode
pl ates (8WLOE). Each well of the plates was coated with 5 iug/cn®
fibronectin in HBSS by adding the fibronectin in a volunme of 50 gl per well
and incubating the plates for 30 mnutes in a 37C incubator with 5% CQ2.
The 10 fibronectin solution was renoved, and 200 gl of EGW 2 cul ture medi um
(Lonza) was added to each well. The plates were connected to the ECI SZO
system and were electrically stabilized. The EGW 2 nedi um was aspirated and
replaced with 200 gl of EGW 2 cul ture nedi um contai ni ng 40, 000 passage 6
cells per well. The plates were reconnected to the ECI SZO system and

i ncubated for 24 hours in a 37C incubator with 15 5% CO2. The EGW 2 nedi um
was aspirated and replaced with 200 gl 58f fresh EGW 2 cul ture nedi um per
well. The plates were reconnected to the ECI SZO system and i ncubated for an
additional 24 hours in a 37C incubator with 5% CO2. The EGMt 2 nedi um was
asplrated and replaced W th 200 o] of fresh EGVt 2 cul ture nmedi um w t hout
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Percent Inhibition vs. Untreated Control Percent Inhibition vs. Thronbin

Untreated 0.455 --- --- 1.0iuM Danazol 0.424 6.82 --- 1.0i uM Dexanet hasone
0. 428 5. 880-2010/150530i uM Pl 3 ki nase i nhi bitor LY 294002 OP8B8TWMS2@0/089461 -
1.0iuM Src-1 Inhibitor* 0.349 23.21 --- 0.1 UmM Thronbin

Example 11: Effect of Danazol on Actin Stress Fiber Formation

Passage 6 human renal glomerular microvascular endothelial cells (ACBRI 128,
Cell Systems Corporation (exclusive distributor for Applied Cell Biology Research
Institute), Kirkland, WA) and passage 12 human retinal endothelial cells (ACBRI 181,

5  Cell Systems Corporation (exclusive distributor for Applied Cell Biology Research
Institute), Kirkland, WA) were seeded into 16-chamber glass slides coated with 5 pug/cm?
fibronectin at 2000 cells per well in a total volume of 200 ul of EGM-2 medium (Lonza).
The plates were cultured in a 37°C incubator with 5% CO, for 48 hours with daily
medium changes. Then, the test compounds (danazol, TNFa and S1P), diluted in Hanks

10 Balanced Salt Solution (HBSS; Lonza), were added to give the following final
concentrations: danazol (1 uM) (Sigma), TNFa (1 ng/ml) (Sigma), and S1P (1 uM)
(Sigma). The slides were incubated with the test compounds for 15 minutes, 30 minutes
or 24 hours in a 37°C incubator with 5% CQ,. After this incubation, the medium was
aspirated, and the cells were fixed using 3.6% formaldehyde in phosphate buffered saline

15  (PBS) for ten minutes at room temperature. All wells were then washed two times with
100 ul PBS. The cells were permeabilized using a 0.1% Triton X-100 in PBS for 5
minutes. All wells were then washed two times with 100 ul PBS, and 50 ul of a 1:40
dilution of rhodamine-phalloidin (Invitrogen) in PBS was added to the cells to stain for F-
actin and left on the cells for 20 minutes at room temperature. All wells were then washed

20  two times with 100 ul PBS. Then 100 ul PBS was added to each well and the cells were
observed and photographed using an inverted microscope using a rhodamine
(ex530/em590) filter.

The results showed that danazol affected the ability of stress fibers to develop in
the renal glomerular microvascular endothelial cells. When treated with danazol alone,

25  the cells exhibited perinuclear staining at 15 minutes, diffuse staining throughout the cells
with ruffled edges on many of the cells at 3 hours, and staining similar to untreated
controls at 24 hours. With TNFa alone, stress fibers were seen at all times, with the
number of cells exhibiting stress fibers and the thickness of the fibers increasing with time.
Danazol decreased the stress fiber formation and the thickness of the fibers at all times,

30  and cortical actin rings and ruffled edges were visible beginning at 3 hours. Cells treated
with S1P alone showed actin cortical rings, with development beginning at 15 minutes and
strongest at 3 hours. The cells were returning to morphology similar to untreated controls
at 24 hours. Danazol seemed to enhance the cortical rings. Also, diffuse staining was

observed, especially at 15 minutes and 24 hours.
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1.013 --- --- 0.2 Um Thronbin + 1.0i uM Danazol 0.859 --- 27.57 0.1 Un

Thronbin + 1.0i uM Dexanmet hasone 0.826 --- 33.48 0.1 Umnm Thronbin + 10. 0i uM
Pl 3 ki naswoi2atv/sizzer LY294002 0.685 --- 58.73 0.1 U mn TPararsken/o39481 Oi uM
Src-1 Inhibitor 0.534 --- 85.85 10 * Ootained from Sigma. W)

2010/151531 PC'IEOLRt Zeor]égrllg%rglégtﬁel};ﬁ%la S t%ezate-lc-irv%?}tl Hgnr;ltzol alone, the cells exhibited

perinuclear staining at 15 minutes, diffuse staining throughout the cells with ruffled edges
on many of the cells at 3 hours, and staining similar to untreated controls at 24 hours.
With TNFa alone, stress fibers were seen at all times, with the number of cells exhibiting
5  stress fibers and the thickness of the fibers increasing from 15 minutes to 3 hours and

being reduced after 24 hours of incubation. Danazol decreased the stress fiber formation
and/or the thickness of the fibers at all times. Diffuse staining was observed at 15 minutes
and 24 hours, and cortical actin rings were visible at 3 hours. Cells treated with S1P alone
showed actin cortical rings, with development beginning at 15 minutes and strongest at 3

10 hours. The cells were returning to morphology similar to untreated controls at 24 hours.
Danazol seemed to enhance the cortical rings at 3 hours. Also, diffuse staining was
observed, especially at 15 minutes and 24 hours.

S1P (sphingosine-1 phosphate) plays a very important function in the formation

and maintenance of vascular endothelium. S1P is a constitutive signaling input that

15  facilitates the organization and barrier function of the vascular endothelium through its
effects on the actin cytoskeletion. In particular, S1P is involved in the formation of
cortical actin fibers and organization of the adherens junctions. Depletion of S1P leads to
vascular leak and edema, and S1P can reverse endothelial dysfunction and restore barrier
function.

20 In this experiment, danazol exhibited an ability to strengthen the protective effects
of S1P in both retinal and glomerular endothelial cells. Danazol also reversed the
formation of stress fibers induced by TNFa in both of these types of endothelial cells.

Diffuse perinuclear staining is seen in cells treated with danazol alone.

25 Example 12: Effect of Danazol on ECIS
Assays were performed to determine the effect of danazol on transendothelial

electrical resistance (TER) of human renal glomerular microvascular endothelial cells
(ACBRI 128, Cell Systems Corporation (exclusive distributor for Applied Cell Biology
Research Institute), Kirkland, WA) or human retinal endothelial cells (ACBRI 181, Cell

30  Systems Corporation (exclusive distributor for Applied Cell Biology Research Institute),
Kirkland, WA). Electrical resistance was measured using the electric cell-substrate
impedance sensing (ECIS) system (ECISZ0, obtained from Applied Biophysics) with 8-

2

well multiple electrode plates (§W10E). Each well of the plates was coated with 5 ug/cm
fibronectin in HBSS by adding the fibronectin in a volume of 100 pul per well and
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Mean OD Percent Inhibition vs. Untreated Control Percent |Inhibition vs.

Thronbin Untreated 0.102 --- --- 1.0i uM Danazol 0.027 73.89 --- 10.0i uM PI 3
ki nase i rwokotoars1d3Y 294002 0.056 45.32 --- 0.1 U Thr echhius2@0656946t - - - - -
0.1 UM Thronbin + 1.0i uM Danazol 0.373 --- 41.02

incubating the plates for 30 minutes in a 37°C incubator with 5% CO,. The fibronectin
solution was removed, and 400 pl of EGM-2 culture medium (Lonza) was added to each
well. The plates were connected to the ECISZ0 system and were electrically stabilized.
The EGM-2 medium was aspirated and replaced with 200 ul of EGM-2 culture medium
5  containing 100,000 cells per well. The plates were reconnected to the ECISZ0 system and

incubated for 24 hours in a 37°C incubator with 5% CO,. The EGM-2 medium was
aspirated and replaced with 400 ul of fresh EGM-2 culture medium per well. The plates
were reconnected to the ECISZ0 system and incubated for 6 hours in a 37°C incubator
with 5% CO,. Concentrated solutions of the test compounds in HBSS were prepared and

10 placed in the incubator to equilibrate. The test compounds were then added to appropriate
wells at the following final concentrations: danazol (1 uM) (Sigma) and SIP (1 uM)
(Sigma). ECIS (resistance) was monitored for 90 hours.

In the retinal endothelial cells, 1.0 uM danazol alone showed an increase of ECIS

as compared to untreated cells starting about 1.5-2.0 hours after treatment and persisting
15  for 5 hours. S1P alone showed an increase of ECIS as compared to untreated cells which
started within the first 15 minutes after treatment and persisted for about 3 hours. Danazol
and S1P in combination increased the ECIS as compared to S1P alone and untreated cells,
and this increased ECIS persisted for about 90 hours. Thus, danazol exhibited an ability to
enhance the early effects of S1P and to maintain a higher resistance throughout the
20  experiment when S1P was present.

Glomerular endothelial cells exhibited a different pattern. Danazol alone had no
effect on ECIS until about 30 hours after treatment. Danazol alone increased ECIS
compared to untreated cells from about 30 to about 90 hours, with the greatest increase
occurring between about 60-90 hours. S1P alone also had no effect on ECIS until about

25 30 hours after treatment. S1P alone increased ECIS compared to untreated cells from
about 30 to about 60 hours. The combination of danazol and S1P had no effect on ECIS
until about 30 hours after treatment. This combination increased ECIS compared to
untreated cells, S1P alone and danazol alone. In particular, the combination increased
ECIS compared to untreated cells from about 30 to about 70 hours, increased ECIS

30  compared to S1P alone from about 30 to 75 hours, and increased ECIS compared to

danazol alone from about 30 to about 50 hours.

56



0.1 Um Thronbin + 10.0i uM PI 3 ki nase inhibitor LY294002 0.433 --- 27.86
Exanpl e 15: Aninmal Mdel O Vascul ar Hyperperneability New Zeal and white
rabbits rwoebwad131215 ng/ kg of danazol orally tw ce pePCiap2&i0089461 days.
The rabbi ts vvere then injected once intravitreally with vascul ar

endot heI ﬁg O]ifﬁctor A SVI;G:ﬁ)éIS{O produce vascul ar | eakage in the
retina. h L Dapazql oy ein sodiumwas injected, and the
f1uorescence 0&555%&%%%&‘6@%({‘{%%%%&% @@ec@ofhéﬂ&%&wn%an@%%ﬁlﬁl cs) (five

measur enents averaged). A single control (placebo) rabbit had
f | uor escehestrieshiassstanae {HER )y efthiunean remad igbcantdmilgr wagovdsaulat @ailodgéalt ch:és e. 10A
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wi |l include danazol and a second 15drug in g atin capsules for oral

adni ni st regtlisohstiate mpedprsiclsepitng (B sﬁs@n@ EECESE0 ﬁbtmectépneAmﬁled WO
o0 TR Aol AR M TR B, oo
coated with 5 pug/cm” fibronectin in HBSS by adding the ﬁbronectln in a volume of 50 pul
per well and incubating the plates for 30 minutes in a 37°C incubator with 5% CO,. The
10  fibronectin solution was removed, and 200 ul of EGM-2 culture medium (Lonza) was
added to each well. The plates were connected to the ECISZ0 system and were
electrically stabilized. The EGM-2 medium was aspirated and replaced with 200 ul of
EGM-2 culture medium containing 40,000 passage 6 cells per well. The plates were
reconnected to the ECISZ0 system and incubated for 24 hours in a 37°C incubator with
15 5% CO;. The EGM-2 medium was aspirated and replaced with 200 ul of fresh EGM-2
culture medium per well. The plates were reconnected to the ECISZ0 system and
incubated for an additional 24 hours in a 37°C incubator with 5% CO,. The EGM-2
medium was aspirated and replaced with 200 ul of fresh EGM-2 culture medium without
dexamethasone per well. The plates were reconnected to the ECISZ0 system and
20  incubated overnight in a 37°C incubator with 5% CO,. Finally, the EGM-2 medium was
aspirated and replaced with 200 ul of fresh EGM-2 culture medium without
dexamethasone per well. The plates were reconnected to the ECISZ0 system and
incubated 2 hours in a 37°C incubator with 5% CO,. Concentrated solutions of the test
compounds in HBSS were prepared and placed in the incubator to equilibrate. The test
25  compounds were then added to appropriate wells at the following final concentrations:
danazol (1 uM) (Sigma) and dexamethasone (1 uM) (Sigma). ECIS (resistance) was
monitored for 90 hours.
Danazol alone increased ECIS compared to untreated cells beginning at about 3
hours and persisting for about 90 hours. The increase was greatest from about 12 to about
30 15 hours. When compared to dexamethasone, danazol exhibited a similar pattern, but the

enhancement of ECIS (TER) was not as great.
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Atorvastin 1-40 ng 5-50 ng Acetazol am de 25-500 ng 5-50 ng dycine 0.7-175
g 5-50 ng Losartan 2.5-50 ng 5-50 ng Val sartan 4-80 ng 5-50 ng Sunitinib
3. 75-25 myoRoBmIsm$1Cet ri zi ne 0.25-5 ng 5-50 ng Benf ot i arCmaIS201808v4ry 5- 50
ng Sul odexi de

Example 14: Effect of Danazol on RhoA
Remodeling of the endothelial cell cytoskeleton is central to many functions of the

endothelium. The Rho family of small GTP-binding proteins have been identified as key
regulators of F-actin cytoskeletal dynamics. The Rho family consists of three isoforms,

5 RhoA, RhoB and RhoC. The activation of RhoA activity leads to prominent stress fiber
formation in endothelial cells. Stimulation of endothelial cells with thrombin increases
Rho GTP and myosin phosphorylation, consistent with increased cell contractility.
Inhibition of RhoA blocks this response and the loss of barrier function, demonstrating a
critical role for Rho in vascular permeability.

10 This experiment was performed using a commercially-available Rho activation
assay (GLISA) purchased from Cytoskeleton, Denver, Colorado, following the
manufacturer's protocol. Briefly, passage 8 or 12 human retinal endothelial cells (ACBRI
181, Applied Cell Biology Research Institute, Kirkland, WA) were cultured on
fibronectin-coated (1 pg/cm?) 6-well tissue culture plates using EGM-2 culture medium

15  (Lonza) for 24 hours in a 37°C incubator with 5% CO, (30,000 cells /well in total volume
of 3 ml). Then, the medium was aspirated and replaced with Ultraculture medium
supplemented with 0.1% fetal bovine serum, L-glutamine, sodium pyruvate,
penicillin/streptomycin and ITSS (insulin, transferrin sodium selenium) (all from Lonza)
to serum starve the cells and reduce the background level of RhoA. The cells were

20 cultured for 24 hours in a 37°C incubator with 5% CO;. Test compounds diluted in HBSS
were placed in the incubator to equilibrate before addition to the cells. Then, 150 ul of
each test compound was added to the appropriate culture wells, and the plates were
incubated in the incubator for an additional 15 minutes. Then, thrombin was added to
appropriate wells. After 1 minute, the cells were washed one time with 1.5 ml phosphate

25  buffered saline and were then lysed with 100 ul GLISA lysis buffer supplemented with
protease inhibitors. The extracts were scraped, transferred to microcentrifuge tubes and
transferred to ice to preserve the active form of RhoA. All extracts were then cleared of
debris by spinning at 10,000 rpms for 2 minutes at 4°C. The supernatants were transferred
to new tubes and placed back on ice. Aliquots of each extract were removed for the

30  GLISA assay and for protein determinations. All protein concentrations were within 10%,
and the extracts were used at the achieved concentrations (equates to 15 ug total protein

per well). The GLISA assay was performed using the reagents supplied in the kit.
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2.5-100 ng 5-50 ng Enalapril 0.25-20 nmg 5-50 ng O opidogrel 7.5-150 ng 5-50
nmg Sinmvastin 0.5-40 ng 5-50 ng Fluvestrant 3.5-1100 ng Non-nedi ci nal

i ngredi erwe 20i0/15133mcl ude mai ze starch, | act ose nonohydr @Ce&/USa®Eg08BbLM
stearate, talc and titantium di oxide. 5 Exanple 17: Sustai ned-Rel ease

Phar naceuti cal__ Co sitions Sust ai_.ned-r el ease pharmaceuti c
conposi ti ons RHETRBIS vt Pavioen 1 20WRY @_Flé?tﬁﬁlﬁﬂlé_-eﬁ%%rfiyp%?%? _ghﬂ%h%? Lration
Wil i nclyidgy dabag@lctantheacSRERMA AdEHTs inﬁu&%ltﬁztthfbn?(ﬁﬁ%}&@%r}z :aigggemapunt s

set forth in Table 13 above. The danazol and second drug w
i ncor por ghetsti@inmoundyinhibtitaddid thronthiposbiwed adorposetRiod Apol yet hyl ene

glycol -12 (PEG:12 | yceryl dioleate or PEG.12 glyceryl dinyri.state. The

i osomee compubate Bty peitiey SE G nabslitns TR honGr Y T Rar o

gel atisn aRRsul &S exfr@tedBik Rtk Rho Kellé‘irdwintﬂi@eﬂ%gf&ﬁﬁin?diﬂ Qdrd @rgasd. All of

formul ati ons, see PCT application WO 2002/ 087543. 15 Exanple 18:

Phar maceuh¢ teal comnopods mﬁ@m@d the thrombgpdndaice@ectivatiemeeRhAr maceut i cal
conpositions of the invention allowing for once-daily oral adm nistration
wi |l include danazol and a second drug in capsules in the anbunts set forth
in Table 14: WD 2010/ 151531PCT/ US20ABIOB9461 Table 14

Percent Percent

Treatment Mean OD | Inhibition | Inhibition
VS. VS.
Untreated | Thrombin
Control

Untreated 0.455 - —

1.0 uM Danazol 0.424 6.82 -—-

1.0 uM Dexamethasone 0.428 5.83 -—-

10.0 uM PI3 kinase 0.370 18.70 -—-

inhibitor LY 294002

1.0 uM Src-1 Inhibitor* 0.349 23.21 -

0.1 U/ml Thrombin 1.013 - ---

0.1 U/ml Thrombin + 0.859 --- 27.57

1.0 uM Danazol

0.1 U/ml Thrombin + 0.826 --- 33.48

1.0 uM Dexamethasone

0.1 U/ml Thrombin + 0.685 --- 58.73

10.0 uM PI3 kinase

inhibitor LY294002

0.1 U/ml Thrombin + 0.534 --- 85.85

1.0 uM Src-1 Inhibitor

10 * Obtained from Sigma.
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Anmount of Danazol ldentity of Second Drug Anount of Second Drug 1-15 ngy
FTY720 (fingolinod) 5-625 ng 1-15 ng Atorvastin 0.2-40 ng 1-15 ny

Acet azol awDAe165530 ng 1- 15 ng d ycine 0.15-175g 1-15 n@Clamsasmso461 5- 50 ng
1-15 ng Valsartan 0.8-80 ng 1-15 ng Sunitinib 0.75-25 ng 1-15 ny

TABLE 12
Percent Percent
Treatment Mean OD | Inhibition | Inhibition
VS. VS.
Untreated | Thrombin
Control
Untreated 0.102 -— —
1.0 uM Danazol 0.027 73.89 -—-
10.0 uM PI3 kinase 0.056 45.32 -—-
inhibitor LY 294002
0.1 U/ml Thrombin 0.561 - -—-
0.1 U/ml Thrombin + 0.373 --- 41.02
1.0 uM Danazol
0.1 U/ml Thrombin + 0.433 --- 27.86
10.0 uM PI3 kinase
inhibitor LY294002

Example 15: Animal Model Of Vascular Hyperpermeability
New Zealand white rabbits received 0.215 mg/kg of danazol orally twice per day
5  for 7 days. The rabbits were then injected once intravitreally with vascular endothelial
growth factor A (VEGF-A) to produce vascular leakage in the retina. Then, 24 hours
later, fluorescein sodium was injected, and the fluorescence of the eyes was measured
using a Fluorotron (Ocumetrics) (five measurements averaged). A single control
(placebo) rabbit had 250 fluorescence units in the retina, indicating vascular leakage there.
10 A single danazol-treated rabbit gave 16 fluorescence units, which represents a 94%

reduction in vascular leakage caused by the danazol.

Example 16: Pharmaceutical Compositions
Pharmaceutical compositions of the invention will include danazol and a second

15  drugin gelatin capsules for oral administration in the following amounts set forth in Table

13:

60



Cetrizine 0.05-5 ng 1-15 ng Benfotiam ne 1-300 ng 1-15 ng Sul odexi de
0.5-100 ng 1-15 ng Enalapril 0.05-20 ng 1-15 ng d opidogrel 1.5-150 ng 1-15
ng Si nvasworo/154580 ng 1-15 ng Fluvestrant 0.7-1100 ng PCGramsadies3abl danazol
and the second drug will be prepared and incorporated into hard 5 gelatin
capsules. Qther ingredients in the g,i,%I s wll include PEG 6000,

Pol oxanmer 188 and Metol ose HS 90. Fof? ods of naking these

sust al et bl RAFRLEIITT AT O, AR TS RAT BT, APATAGBEA T SEHA RE! O] No-

2008/ 0249 WO 2010/ 151531 PCT/ US2010/ 039461
5 50 rng FTY720 (fingolimod) 25-625 ng
5-50 mg Atorvastin 1-40 mg
5-50 mg Acetazolamide 25-500 mg
5-50 mg Glycine 0.7-175 g
5-50 mg Losartan 2.5-50 mg
5-50 mg Valsartan 4-80 mg
5-50 mg Sunitinib 3.75-25 mg
5-50 mg Cetrizine 0.25-5 mg
5-50 mg Benfotiamine 5-300 mg
5-50 mg Sulodexide 2.5-100 mg
5-50 mg Enalapril 0.25-20 mg
5-50 mg Clopidogrel 7.5-150 mg
5-50 mg Simvastin 0.5-40 mg
5-50 mg Fluvestrant 3.5-1100 mg

Non-medicinal ingredients will include maize starch, lactose monohydrate, magnesium

stearate, talc and titantium dioxide.

Example 17: Sustained-Release Pharmaceutical Compositions
Sustained-release pharmaceutical compositions of the invention allowing for once-
daily oral administration will include danazol and a second drug in gelatin capsules in the
amounts set forth in Table 13 above. The danazol and second drug will be incorporated
10 into multilamellar liposomes composed of polyethylene glycol-12 (PEG-12) glyceryl
dioleate or PEG-12 glyceryl dimyristate. The liposomes composed of these lipids are
compatible with soft and hard gelatin capsules. For methods of making these sustained-

release formulations, see PCT application WO 2002/087543.

15 Example 18: Pharmaceutical Compositions
Sustained-release pharmaceutical compositions of the invention allowing for once-
daily oral administration will include danazol and a second drug in capsules in the

amounts set forth in Table 14:
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514. The nethod of C aim 10 wherein the vascul ar conplication is diabetic
macul ar edena. 15. The nmethod of C aim 10 wherein the vascul ar
conpl i catworroiogise§zabet i ¢ reti nopat hy. 16. The nerhodsedloGabm 15
wherein the diabetic retinopathy is 10nonproliferative diabetic

retinopat The nmethod of C aim 10 wherein the vascul ar

conpl i cat\pﬁéxgsgl“éﬂfg[@)c nephr opat hy. 18. The nethod of any one of
Aainms 1-17 wherei m hiehfiatazatin QHB%B%bénﬁ@&%@éhateé%%?dﬁ%”m hod of any
one of Clains 1-18 wherein the danazol conpound is admi histered orally.

20. The rephpdrmofabdity irnarearnmalitla methed tempheng admtnhﬂéerm toglhe drgmal dnuman.

21. The net ho f .G aim20 wh infro n e danazol
compound TR0 E e et EE s el et o op eSS «GR8F e n ¢ ¢ om
1 ny 50 IMbuiBoPd sdcbed Q%Eﬂfébtl@&ﬁﬁ&ﬁﬂﬁ@dﬁse@éémr@bﬁdlﬁé@d per day. 23.
The nethod of C aim 22 erein from10 ng to 90 ng of the danazol conpound

i s admi ni stered perThgayethod of Clagm 1 wipscinghhdseass otaadifion indigbeieh t he second
drug is a dr ug ef f eﬁ%rﬁﬁh&@o?@ W'l%ﬁer&ﬁ%ﬁe Jh?gasg'%]p ornaﬁ{orllﬁggfhletlotséilbroms. 25.
m Ves

The net hod of d ai erern I sease or con Ion al'so rnvo

angi ogenesi s, 4and tTe mehoddf dlig lishosia thidditcasdbi Qindiioarighpgenesivs.

26. The nmethod of Caim]l1l wherein the second drug is a drug effective to
i nhi bi t vascul-ar entStRghpde! Glasid nvicarin dhe disgsyompadiionisean squiciuagm 1

wher Q'On L H]?Fi %Eﬂ@ge ’[r lsf?&s%gl&drgfn%t L Rfated mac ar%lgé F%Rlo?eée'bé’&al()f daim

1 wherein secon I's adrug th |'owers t ucose.
29. The rﬁel'eimadclmfmﬁla:ldami chbariditis, dohnasemierdvaculgr discaac cam@rarbt ensin

converting. enz (ACE nhi bitor or an A recept or antagonist.. WO

o10] 151 SRR ks g B fiechs el Sy PR GBSO PG o1 1 t he
second driygejitns@in, Ql'&ﬂerﬁlﬁ'tf \Laﬁml@&%ggrﬁéﬁmﬁhaglc shgék 1155% GRS @zﬂd@fneg aiml
wherein the second drug is an anti oxi d . The nethod of Cdaiml

wher ei n tibghepes omguldr adema naplitest n¢phr0pathles nephrotlc ederna nephrotic syndrome,
15  neuropathy, organ failure due to edema, pre-eclampsia, pulmonary edema, pulmonary
hypertension, renal failure, retinal edema, retinal hemorrhage, retinal vein occlusion,
retinitis, retinopathy, silent cerebral infarction, systemic inflammatory response syndrome,
transplant glomerulopathy, uveitis, vascular leakage syndrome, vitreous hemorrhage or

Von Hipple Lindau disease.

20 6. The method of Claim 5 wherein the disease or condition is a macular
edema.
7. The method of Claim 5 wherein the disease or condition is a neuropathy.
8. The method of Claim 5 wherein the disease or condition is a retinopathy.
9. The method of Claim 1 wherein the disease or condition is a vascular

25  complication of diabetes.

10. The method of Claim 9 wherein the vascular complication is edema,
accumulation of low density lipoproteins in subendothelial space, accelerated
atherosclerosis, accelerated aging of vessel walls in the brain, myocardial edema,
myocardial fibrosis, diastolic dysfunction, diabetic cardiomyopathy, retardation of lung

30  development in the fetuses of diabetic mothers, alterations of one or more pulmonary
physiological parameters, increased susceptibility to infections, vascular hyperplasy in the
mesentery, diabetic neuropathy, diabetic macular edema, diabetic retinopathy, diabetic
nephropathy, or redness, discoloration, dryness and ulcerations of the skin.

11. The method of Claim 10 wherein the vascular complication is edema.
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533. The nethod of Caim1 wherein the second drug is sphingosine-1
phosphate (S1P) or a Sl P agoni st. 34. The nethod of Caim1 wherein
t he secomodnugisislan i nhibitor of an enzyne that degrases/us2glopsacnl yx.
35. A pharnaceutical conposition conprising a pharmaceutically-acceptable

10 carrier, a first_drug, and secqnd drug, wherein the first. drug is a
danazol conpoud aﬁ%hetrﬂ%hgge%ﬁ@ﬂaﬁﬁdvq]egel%gm%%ﬂi Camligatqsyis firagafe?g ng a

di sease Qrar(ﬁ&mjgéaiﬂgn nmedi at ed by vascul ar hyperperneability. 36. The
conposition of ai'm 35 wherein the second drug is one that inhibits
vascul ar hyperlger melisithé¢thgd ofiGBIm TAevhconp dsi tasadargonpligitmn3s dwhetiei n t he
second drug is,one that inhibits vascul ar endothelial growh factor.

38. The dbi é’g"ihtyi on of Claim35 wherein the second drug is an

anti hisstam ne.j4.  The3fethdd6f CRIMAY iviHeAin @fe vak@ilaR BmpNagidi 8 didbetisecond
drug is a drug that Iowers the I evel of glucose. 2040. The conposition of

Cl ai m 35 m#ratasicAemhe second drug is an angi otensin converting enzynme (ACE)

i nhi bitor or A i . . . bt of Claim
35 wher of n t hsecort e PECAHAIRM ety teosodin ol PR ERIRRALLEN T
conposi t iretindplathyl ai m 35 wherein the second drug is an antioxidant. 2543. The
conposition of Claim35 wherein the second drug is a statin. 44. The

conposi tion ofl6g aitheanethpdektimre V@@E@%@Qﬂfiﬁ%ﬁ%e@@lﬁﬁﬁ%&i ne-1 phosphate

(S1P)jgor & 1'571]0;11{13 gtg&n(? ic reti 45. The conposition of O aim35 wherein the
secong dr uél I'S ea{rn | nhi eirtltCCI;? mooipaag' enzynme that degrades a glycocal yx. 3046. A

kit conprising7a fiTletmabod af Gleim d0dvierse dendsadatcnmpéicationhie deibatie he fi r st
cont ai ner CEHBr'ses a danazol conpound and the second contai ner conprises a
drug sui t"YB"EPFEY- treating a di sease or condition mediated by vascul ar

hyper per meabi ligt Y. The methdd oflfi dflelof @flaifdsal M GReMAQRE ishazb oo éand s t he

second container is one that inhibits vascul ar hyperperneability. WO
2010/ 151580#01/ US2010/ 039461 48. The kit of Caim 46 wherein the drug

; 2 Ct gﬁ second 1(“9(?nt afh%er{lethgd 3 a?nyto%%tof idi'agirn%ilt-ISS w esr(élunl e da?nnaczio tc%%llpio?llld W owt h
administered orally.
20.  The method of any one of Claims 1-19 wherein the animal is a human.
21.  The method of Claim 20 wherein from 1 ng to 100 mg of the danazol
compound is administered per day.
20 22.  The method of Claim 21 wherein from 1 mg to 100 mg of the danazol
compound is administered per day.
23.  The method of Claim 22 wherein from 10 mg to 90 mg of the danazol
compound is administered per day.
24.  The method of Claim 1 wherein the second drug is a drug effective to
25  inhibit vascular hyperpermeability.
25.  The method of Claim 1 wherein the disease or condition also involves
angiogenesis, and the second drug is one that inhibits angiogenesis.
26.  The method of Claim 1 wherein the second drug is a drug effective to
inhibit vascular endothelial growth factor.
30 27.  The method of Claim 1 wherein the second drug is an antihistamine.
28.  The method of Claim 1 wherein the second drug is a drug that lowers the
level of glucose.
29.  The method of Claim 1 wherein the second drug is an angiotensin

converting enzyme (ACE) inhibitor or an ACE receptor antagonist.
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49. The kit of Caim46 wherein the drug in the second container is an
anti hi stam ne. 550. The kit of Claim46 wherein the drug in the second

cont ai nerwD208/$133g that | owers the | evel of glucose. PCT/USBA0/039¥61 kit oOf
Claim46 wherein the drug in the second container is an angiotensin
converting enzyme (ACE) jnhipitor or. an ACE receptor antagoni st.

52. The kit sz%c ai'ﬁi%‘ée%‘gP’g{?t?lf{lHé“&ﬁr%%erﬁeﬁh‘é‘F ‘5@86%%11 %ﬁ‘t‘@?ﬁlg}m‘?@ an
anti-10 igpfbammatory drug. 53. The kit of Claim46 wherein the drug

in the second container is an anti oxi dant . 54. The kit of Caim46
wher ei n the dridlg i nlherectbed oh@lagurtveianen thesscaomt diupns an antioxidsst. The kit of

Cl aim 46 wherejn t dr in e ond contain i s 15sphi ngosi ne-1
phosphate (Si e%g) or I%%L{%%A 3%§Gf%§.Vghereln%h%sﬁconl‘ﬁimﬁilsta?)tfn%d ai m 46 wherein
the dmsug in thg, secoRdn&fed 8f ORImilSwidieih MY RebRT drdhy igdphaipeyine- 1t hat degrades
a gl ycocal yx. 57. A nethod of inhibiting vascul ar hyperperneability
in an aninhabphatd (GAP) er &SR agonestf ect caused by a drug administered to the
ani mal or by alreabiEnind of OfiRN MRlkein L0 ELI O COMILELAG,

adm ni stering 10 the animal an anoun of 'a danazol conpound effective to
inhibit tdeymascwtairadesperlpeicamabi | tiy. 58. A pharnaceuti cal
conposition conprising a pharnmaceutically-acceptable carrier, a first drug
and a second d¥ug, mg%r@f}aﬁelftw@ $QAROSItIR FEMPEISIHE AR ACCBSAYF hsECREHYC t he

secong drgitidssa it HHAlCOHIIET ARRYN e MUPRLES IRARLI DpRSn PR de

ef fect. 5 59, i T conprising & YiTst contalner and a second cont ai ner,
wher ei n tthesdcond tirugos b dirupesuiteldnbon tssing a déseasealr condrpounddarnd tyheissdaond

cont ai ner, conpri%gsl. a drug that causes vascul ar hyperperneability as a side
ef fect. ypeperm 1t met hod of nodul ating cytoskel eton of an endot heli al
cell in an aniggpl CcAMGhHNGRVBITHIHIB WIRGeihhd feodNiBlis &1 AIOHRLIOT a
danazol conpound and an anount 30 of a second drug effect to nodulate the
cyt oskel etasgular hyperpeigabditphar maceut i cal conposition conprising a

phar maceuti cal]y- acgept abl e. .car rj-er. first drug and a.second .dr.

Pher den the fiv: - ditgerposgRns e Gim S wisih B e RbSB SR BB o 4r ug
t hat nodulagdes ab@skel-edwih fedto@an endot helial cell. WO

2010/ 151531PCT/ US2010/ 039461 62. A kit conprising a first container and a

second cont ai ¥y, wHsrcemposien pf C4imcrivharpiatheweprd dwg inanMdsmsenpound
and the secon dﬁ: ONt A NGnpBSTBh bF B B Wikt e FRIM FLESs SURQSKF ISLQR of an

endot helial c .
the level of glucose.

20 40.  The composition of Claim 35 wherein the second drug is an angiotensin
converting enzyme (ACE) inhibitor or an ACE receptor antagonist.
41.  The composition of Claim 35 wherein the second drug is an anti-

inflammatory drug.

42.  The composition of Claim 35 wherein the second drug is an antioxidant.
25 43.  The composition of Claim 35 wherein the second drug is a statin.
44.  The composition of Claim 35 wherein the second drug is sphingosine-1

phosphate (S1P) or a S1P agonist.
45.  The composition of Claim 35 wherein the second drug is an inhibitor of an
enzyme that degrades a glycocalyx.

30 46. A kit comprising a first container and a second container, wherein the first
container comprises a danazol compound and the second container comprises a drug
suitable for treating a disease or condition mediated by vascular hyperpermeability.

47.  The kit of Claim 46 wherein the drug in the second container is one that

inhibits vascular hyperpermeability.
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48.  The kit of Claim 46 wherein the drug in the second container is one that
inhibits vascular endothelial growth factor.

49.  The kit of Claim 46 wherein the drug in the second container is an
antihistamine.

50.  The kit of Claim 46 wherein the drug in the second container is a drug that
lowers the level of glucose.

51.  The kit of Claim 46 wherein the drug in the second container is an
angiotensin converting enzyme (ACE) inhibitor or an ACE receptor antagonist.

52.  The kit of Claim 46 wherein the drug in the second container is an anti-

inflammatory drug.

53.  The kit of Claim 46 wherein the drug in the second container is an
antioxidant.

54.  The kit of Claim 46 wherein the drug in the second container is a statin.

55.  The kit of Claim 46 wherein the drug in the second container is

sphingosine-1 phosphate (S1P) or a S1P agonist.

56.  The kit of Claim 46 wherein the drug in the second container is an inhibitor
of an enzyme that degrades a glycocalyx.

57. A method of inhibiting vascular hyperpermeability in an animal which is a
side effect caused by a drug administered to the animal or by a treatment of the animal, the
method comprising administering to the animal an amount of a danazol compound
effective to inhibit the vascular hyperpermeabiltiy.

58. A pharmaceutical composition comprising a pharmaceutically-acceptable
carrier, a first drug and a second drug, wherein the first drug is a danazol compound and
the second drug is a drug that causes vascular hyperpermeability as a side effect.

59. A kit comprising a first container and a second container, wherein the first
container comprises a danazol compound and the second container comprises a drug that
causes vascular hyperpermeability as a side effect.

60. A method of modulating cytoskeleton of an endothelial cell in an animal
comprising administering to the animal an amount of a danazol compound and an amount
of a second drug effect to modulate the cytoskeleton.

61. A pharmaceutical composition comprising a pharmaceutically-acceptable
carrier, a first drug and a second drug, wherein the first drug is a danazol compound and

the second drug is a drug that modulates cytoskeleton of an endothelial cell.
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62. A kit comprising a first container and a second container, wherein the first
container comprises a danazol compound and the second container comprises a drug that

modulates cytoskeleton of an endothelial cell.

67



