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manner. animal effective to inhibit the vascular hyperpermeability side effect. The invention also

relates to a pharmaceutical composition and kit comprising a drug that causes vascular
hyperpermeability as a side effect and a danazol compound.
The invention also relates to the modulation of the cytoskeleton of endothelial
20 cells. In particular, the cytokeleton is modulated using an amount of a danazol compound
and an amount of a second drug effective to modulate the cytoskeleton. The present
invention also relates to pharmaceutical compositions and kits comprising a danazol
compound and a second drug effective to modulate the cytoskeletons of endothelial cells.

BACKGROUND

25 The vascular endothelium lines the inside of all blood vessels. It acts as the
interface between the blood and the tissues and organs. The endothelium forms a semi-
permeable barrier that maintains the integrity of the blood fluid compartment, but permits
passage of water, ions, small molecules, macromolecules and cells in a regulated manner.
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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a drug thapejatiedilkascal alimayReiched ABabeffedtadsd dySdigg edrhdtered to the
animal or by a treatment of the animal. The method comprises administering to the animal
an amount of a danazol compound effective to inhibit the vascular hyperpermeabiltiy.
The invention further provides a pharmaceutical composition comprising a
20  pharmaceutically-acceptable carrier, a first drug and a second drug. The first drug is a
danazol compound, and the second drug is a drug that causes vascular hyperpermeability
as a side effect.
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.
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i nvol vi ng "Transcytosis" is used herein to mean the active transport of macromolecules and

accompanying fluid-phase plasma constituents across the endothelial cells of an
endothelium.
"Basal level" is used herein to refer to the level found in a normal tissue or organ.
20 "Inhibiting, "inhibit" and similar terms are used herein to mean to reduce, delay or
prevent.
"Mediated" and similar terms are used here to mean caused 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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molecules, including kidney (glomeruli, peritubular capillaries and ascending vasa recta),
pancreas, adrenal glands, endocrine glands and intestine. The fenestrae are covered by
thin diaphragms, except for those in mature, healthy glomeruli. See Ichimura et al., J. Am.

20 Soc. Nephrol., 19:1463-1471 (2008).

Continuous endothelia do not contain fenestrae or large gaps. Instead, continuous
endothelia are characterized by an uninterrupted endothelial cell monolayer. Most
endothelia in the body are continuous endothelia, and continuous endothelium is found in,
or around, the brain (blood brain barrier), diaphragm, duodenal musculature, fat, heart,

25  some areas of the kidneys (papillary microvasculature, descending vasa recta), large blood
vessels, lungs, mesentery, nerves, retina (blood retinal barrier), skeletal muscle, testis and
other tissues and organs of the body.

Endothelial transport in continuous endothelium can be thought of in a general
sense as occurring by paracellular and transcellular pathways. The paracellular pathway is

30  the pathway between endothelial cells, through the interendothelial junctions (IEJs). In
unperturbed continuous endothelium, water, ions and small molecules are transported
paracellularly by diffusion and convection. A significant amount of water (up to 40%)
also crosses the endothelial cell barrier transcellularly through water-transporting

membrane channels called aquaporins. A variety of stimuli can disrupt the organization of
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pancreas, adrenal glands, endocrine glands and intestine. The fenestrae are
covered by thin di aphragns, except for those in mature, healthy gloneruli.
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oncotic pressure gradient. As can be appreciated, then, increased transcytosis of albumin
20  and other plasma proteins above basal levels will increase the tissue protein concentration
of them which, in turn, will cause water to move across the endothelial barrier, thereby
producing edema.
Low density lipoproteins (LDL) are also transported across endothelial cells by
transcytosis. In hyperlipidemia, a significant increase in transcytosis of LDL has been
25  detected as the initial event in atherogenesis. The LDL accumulates in the subendothelial
space, trapped within the expanded basal lamina and extracellular matrix. The
subendothelial lipoprotein accumulation in hyperlipidema is followed by a cascade of
events resulting in atheromatous plaque formation. Advanced atherosclerotic lesions are
reported to be occasionally accompanied by the opening of IEJs and massive uncontrolled
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
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t r ansendot hel iBgracellular-caused hyperpermeability is also a factor in diabetes and the vascular
complications of diabetes. The IEJs of the paracellular pathway include the adherens
junctions (AJs) and tight junctions (TJs). Diabetes alters the content, phosphorylation and
20  localization of certain proteins in both the AJs and TJs, thereby contributing to increased
endothelial barrier permeability.
In support of the foregoing discussion and for further information, see Frank et al.,
Cell Tissue Res., 335:41-47 (2009), Simionescu et al., Cell Tissue Res., 335:27-40 (2009);
van den Berg et al., J. Cyst. Fibros., 7(6): 515-519 (2008); Viazzi et al., Hypertens. Res.,
25  31:873-879 (2008); Antonetti et al., Chapter 14, pages 340-342, in Diabetic Retinopathy
(edited by Elia J. Duh, Humana Press, 2008), Felinski et al., Current Eye Research,
30:949-957 (2005), Pascariu et al., Journal of Histochemistry & Cytochemistry, 52(1):65-
76 (2004); Bouchard et al., Diabetologia, 45:1017-1025 (2002); Arshi et al., Laboratory
Investigation, 80(8):1171-1184 (2000); Vinores et al., Documenta Ophthalmologica,
30 97:217-228 (1999); Oomen et al., European Journal of Clinical Investigation, 29:1035-
1040 (1999); Vinores et al., Pathol. Res. Pract., 194:497-505 (1998); Antonetti et al.,
Diabetes, 47:1953-1959 (1998), Popov et al., Acta Diabetol., 34:285-293 (1997); Yamaji
et al., Circulation Research, 72:947-957 (1993); Vinores et al., Histochemical Journal,



vesi cul ar transport (i.e., by increased transcytosis) and not by the
destabilization of the IEJs. In addition, the endothelial cells of
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Di abet es, fuctioh@Pperh988etlvly 8idicsHapOVorkludel that ARt @okeaing lcaliothSdl 285- 293
(1997); Yamaji et al., Crculation Research, 72:947-957 (1993); Vinores et

al ., H stabrnspivsainclaguenhat ppoewds issiengsimosind ipasajosiad wrfacqlayerngsesnl ar
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endot hel i um alls®s of frnesradyn thealieaytuls icsd@heium has been found to be associated
20 with proteinuria in several diseases, including diabetic nephropathy, transplant
glomerulopathy, pre-eclampsia, diabetes, renal failure, cyclosporine nephropathy, serum
sickness nephritis and Thy-1 nephritis. Actin rearrangement and, in particular,
depolymerization of stress fibers have been found to be important for the formation and
maintenance of fenestrae.
25 In support of the foregoing discussion of fenestrated endothelia and for additiona
information, see Satchell et al., Am. J. Physiol. Renal Physiol., 296:F947-F956 (2009);
Haraldsson et al., Curr. Opin. Nephrol. Hypertens., 18:331-335 (2009); Ichimura et al., J.
Am. Soc. Nephrol., 19:1463-1471 (2008); Ballermann, Nephron Physiol., 106:19-25
(2007); Toyoda et al., Diabetes, 56:2155-2160 (2007); Stan, "Endothelial Structures
30 Involved In Vascular Permeability,” pages 679-688, Endothelial Biomedicine (ed. Aird,
Cambridge University Press, Cambridge, 2007); Simionescu and Antohe, "Functional
Ultrastructure of the Vascular Endothelium: Changes in Various Pathologies," pages 42-

69, The Vascular Endothelium I (eds. Moncada and Higgs, Springer-Verlag, Berlin, 2006).



t he paracellular pathway. In addition, endothelial transport occurs by
means of the fenestrae. Fenestrated endothelia show a remarkably high
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gl onerul ar endot hel i um has heen found to be associated with proteinuria in
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been found to be ortant for the formmti i nt ce of fenestrae.
- suppordbpng sl Batyb i, Yk ubttoh Wt Fhraety 2 ad CHBY Refi 2 and for
addi t i onaphRb@EIRISHABr&ARvIREEREY dschilar P&I‘meaﬁ"ﬁ‘ty paéaegls% %%8 BeR@lerihysi ol
296: F947- F956 (2009); Haral dsson et al., Cur Opi n. Nephrol. Hypertens.,
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Vascul ar Aed, it deb YinivadaigeBreb/ Cafbfidgd 20010 §ricd lanBKoobiE, CNogmdled.  Aird,
Canbri dge Uni ver si ty Press, Canbridge, 2007); Sim onescu and Ant ohe,
"Funct i or#dothelium," pages 1 -40, The Vascular Endothelium I (eds. Moncada and Higgs,
Springer-Verlag, Berlin, 2006); Simionescu and Antohe, "Functional Ultrastructure of the
Vascular Endothelium: Changes in Various Pathologies," pages 42-69, The Vascular
20  Endothelium I (eds. Moncada and Higgs, Springer-Verlag, Berlin, 2006); Bract and Wisse,
Comparative Hepatology, 1:1-17 (2002); Kanai et al., Anat. Rec., 244:175-181 (1996);
Kempka et al., Exp. Cell Res., 176:38-48 (1988); Kishimoto et al., Am. J. Anat., 178:241-
249 (1987).
The invention provides a method of inhibiting vascular hyperpermeability present
25  in any tissue or organ containing or surrounded by continuous endothelium. As noted
above, continuous endothelium is present in, or around, the brain (blood brain barrier),
diaphragm, duodenal musculature, fat, heart, some areas of the kidneys (papillary
microvasculature, descending vasa recta), large blood vessels, lungs, mesentery, nerves,
retina (blood retinal barrier), skeletal muscle, skin, testis, umbilical vein and other tissues
30  and organs of the body. Preferably, 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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Utrastructure of the Vascul ar Endothelium Changes in Various
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of the estimated 21 million Americans with diabetes. Although its incidence and

20  progression can be reduced by intensive glycemic and blood pressure control, nearly all
patients with type 1 diabetes mellitus and over 60% of those with type 2 diabetes mellitus
eventually develop diabetic retinopathy. There are two stages of diabetic retinopathy. The
first, non-proliferative retinopathy, is the earlier stage of the disease and is characterized
by increased vascular permeability, microaneurysms, edema and eventually vessel

25  closures. Neovascularization is not a component of the nonproliferative phase. Most
visual loss during this stage is due to the fluid accumulating in the macula, the central area
of the retina. This accumulation of fluid is called macular edema and can cause temporary
or permanent decreased vision. The second stage of diabetic retinopathy is called
proliferative retinopathy and is characterized by abnormal new vessel formation.

30  Unfortunately, this abnormal neovascularization can be very damaging because it can
cause bleeding in the eye, retinal scar tissue, diabetic retinal detachments or glaucoma, any
of which can cause decreased vision or blindness. Macular edema can also occur in the

proliferative phase.
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from mild to painful, disabling a'nd even fatal.

20 Diabetic nephropathy is the most common cause of end-stage renal disease in the
United States. It is a vascular complication of diabetes that affects the glomerular
capillaries of the kidney and reduces 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
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first, non-proliferative retinopathy, is the earlier stage of the disease
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feel pain or changes in terrperature (especially in the feet and toes), a
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neur opat hy) usually affects nerves in the hi'ps, shoul’ders or abdonen,
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retinopathy of prematurity, in addition to diabetic retlnopathy) silent cerebral infarction,

20  systemic inflammatory response syndromes (SIRS), transplant glomerulopathy, uveitis,
vascular leakage syndrome, vitreous hemorrhage and Von Hipple Lindau disease. In
addition, certain drugs, including those used to treat multiple sclerosis, are known to cause
vascular hyperpermeability, and danazol can be used to reduce this unwanted side effect
when using these drugs. Hereditary and acquired angioedema are expressly excluded from

25  those discases and conditions that can be treated according to the invention.

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

Recent evidence indicates that transcytosis-caused hyperpermeability is the first

30  step of a process that ultimately leads to tissue and organ damage in many discases and
conditions. Accordingly, the present invention provides a means of early intervention in
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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complications of diabetes can also be treated with beneficial results.

20 However, as noted above, vascular complications are often already present by the
time diabetes is diagnosed. Accordingly, it is preferable to prophylactically treat a patient
who has early signs of, or a predisposition to develop, diabetes. These early signs and
risk factors include fasting glucose that is high, but not high enough to be classified as
diabetes ("prediabetes"), hyperinsulinemia, hypertension, dyslipidemia (high cholesterol,

25  high triglycerides, high low-density lipoprotein, and/or low level of high-density
lipoprotein), obesity (body mass index above 25), inactivity, over 45 years of age,
inadequate sleep, family history of diabetes, minority race, history of gestational diabetes
and history of polycystic ovary syndrome.

Similarly, treatment of a patient who is diagnosed with hypertension can be started

30  immediately upon diagnosis. Hypertension typically does not cause any symptoms, but
prophylactic treatment can be started in a patient who has a predispostion to develop
hypertension. Risk factors for hypertension include age, race (hypertension is more
common blacks), family history (hypertension runs in families), overweight or obesity,

lack of activity, smoking tobacco, too much salt in the diet, too little potassium in the diet,
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nephroti c edema, nephrotic syndrone, neuropathies, organ failure due to
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and conditions described above). Alternatively, preferred is the treéatnent

of ani malexhibiite chidy sigesef suck b girsassfor conditioprhes h pprolsippsition tadayeloplsogh asuch a
di sease of. condition prior,.t.o the exi.stence of, s ons... Early signs of,
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In particular ,&g?s\a@gtgtg i% saags)aﬁ%%ﬁcf(&%ﬁ}g %dr Z{‘) 31/{3 @gnétzr e ?A ea%&% rélféilrdggél gﬁda
pharmaceutically acceptable salts of danazol and its prodrugs. Danazol (17a-pregna-2,4-
20  dien-20-yno[2,3-d]-isoxazol-17B-ol) is a known synthetic steroid hormone. It's structure

i8:

Danazol

25 Methods of making danazol are known in the art. See e.g., U.S. Patents No.
3,135,743, and GB Patent No. 905,844. Also, danazol is available commercially from
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apnea) a%§o£§a8d @Pblnﬁg?ﬁ&%ﬁ?&nsgﬂfgﬁhgﬁggﬁ gggémgfégg&%%ﬁ:ﬂg?§hlnes

di et pillan,esendf S@Uﬁ(ﬁlg&ﬁbl@aﬁﬂod)r organic sulfonic acid, preferably a lower-alkyl, lower

20  alkenyl or lower aralkyl ester, such as methyl iodide, ethyl iodide, ethyl bromide, propyl
bromide, butyl bromide, allyl bromide, methyl sulfate, methyl benezenesulfonate, methyl-
p-toluene-sulfonate, benzyl chloride and the like). See U.S. Patent No. 3,135,743.

As noted above, a danazol compound can be used to treat a disease or condition
mediated by vascular hyperpermeability and to inhibit vascular hyperpermeability caused

25  asaside effect of a treatment or administration of a drug. To do so, the danazol
compound is administered to an animal in need of treatment.

Effective dosage forms, modes of administration and dosage amounts for the
danazol compound may be determined empirically using the guidance provided herein. It
is understood by those skilled in the art that the dosage amount will vary with the

30  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 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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y enerate free drox Exanpl es of
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derlvatlwﬁaﬁn@ﬁ danazol . The pharnaceutlcally accept abl e salts of danazol

and its prodrugs include
In particular, an effective dosage amount of a danazol compound for inhibiting

vascular hyperpermeability will be from 0.1 ng/kg/day to 35 mg/kg/day, preferably from
40 ng/kg/day to 5.0 mg/kg/day, most preferably from 100 ng/kg/day to 1.5 mg/kg/day. An
20  effective dosage amount will also be that amount that will result in a concentration in a
relevant fluid (e.g., blood) from 0.0001 uM to 5 uM, preferably from 0.1 uM to 1.0 uM,
more preferably from 0.1 uM to 0.5 uM, most preferably about 0.1 uM. An effective
dosage amount will also be that amount that will result in a concentration in the tissue or
organ to be treated of about 0.17% (weight/weight) or less, preferably from 0.00034% to
25  0.17%, most preferably 0.0034% to 0.017%. When given topically or locally, the danazol
compound will preferably be administered at a concentration from 0.0001 uM to 5 uM,
preferably from 0.1 uM to 1.0 uM, more preferably from 0.1 uM to 0.5 uM, most
preferably about 0.1 uM, or at a concentration of about 0.17% (weight/weight) or less,
preferably from 0.00034% to 0.17%, most preferably 0.0034% to 0.017%. When given
30  orally to an adult human, the dose will preferably be from about 1 ng/day to about 100
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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conventional non-toxic salts, such as salts derived frominorganic acids
(such as hydrochloric, hydrobrom c, sulfuric, phosphoric, nitric, and the
i ke), orwarhw/@eidds (such as acetic, propionic, succiniPCT/Usky10089461
stearic, lactic, malic, tartaric, citric, glutamc, aspartic, benzoic,
salicylic, oxaligc, ascarbic acid,. and the Iike) or bases (such as the
hydr oxi dé}m%%r%p%cfét e_E% 'BiAcaY HoRAPEN#CLoph y%réé%%??rc%w v&eﬁ&&g?s&vgnmt al
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treatnent,, t.he identit f any ot her drugs,being.admnistered.to the
et et s oo St QL MGhoft B SaePRLF BR P BT IR Known i n
the medi calnigid€rodeab elid 4my, eHetage, diFt HRNPEAES ofths Whibblaad tidt FactslogRowh a
danazol conpound of the present invention will be that anopunt of the

danazol dbifisousdicalisnd Neicsnay artswiiseengiser withbletdnile doss Prodernd diug Wl apeut i ¢
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desired, thérepaificetiity Hoadivey, titodelynvyadeewididid detsingiedbyasm dtwndinghr ee, four,
20  physician or veterinarian within the scope of sound medical judgment. If desired, the
effective daily dose may be administered as two, three, four, five, six or more sub-doses,
administered separately at appropriate intervals throughout the day. Administration of the
second drug should be continued until an acceptable response is achieved.
In one embodiment, the second drug can be a compound that inhibits vascular
25  hyperpermeability. Suitable compounds include methylnaltrexone and naloxone (see
Singleton et al., Am J. Respir. Cell Mol. Biol., 37:222-231 (2007), fumagillol derivatives
(see PCT application no. WO 2009/036108), angiopoietin-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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i nterval s throughout the day. Adm nistration of the danazol conpound shoul d
be conti miedowmisidztan accept abl e response i s achi eved. Pamamsed1oosmpounds
have previously been reported to i nhi bit angi ogenesis. See PCT application

WO 2007/ QO 87. Surpri.si uite exp cte been .found t hat
danazol Bﬁlﬁd%e ﬁﬂ%ﬁ%ﬁﬁ iTRC FPéS BF dicinedhe o %Pﬁtéo f \2@@5 SevERES on at
opti mum d\@}?@ﬁ il Npthdaés o@b@&éﬁlaﬂﬁ&nﬂe@&@t} in“fﬁé& &M&Eestdﬁar&oﬁéﬁ%ﬁs p&ﬁ‘éébfé“' y
reported for inhibiting angiogenesis and substantially |ess t han those

amount s cempenndsyinelddé miysergred ot mowtmcanobcmlo,rmclluémgrrmahﬁ@mndof ot her

di seases and condi tions |caII 200- 8 adul.t h

of *t hose TRl AEHGR tdstites Aan b A St YIREN o Ge
ef f ecks, RSRREPS p@lbtideglpé@u@é&lﬁﬁétﬁs rékpedis VMglahdsbeﬁld%HB&@d | SuiENaptageous
for early or prophy atic treatnent of diseases and conditions according to

t he preseMPCHEMIE sROWR i thaettiaad inpludeafor dnftancei Ve Xdbhguorntsumt of a

d I 0.1
O S ATROYRT 1500 ok 000 A0 ARG P MASTRET FEARA bt piplor
most  pr efepithdlinm-deovedlabonghieptdnry ati@ostathn, @@hktgétd@yanaksgse(fe keotirsriddpsage
anount will also be that anpunt that will result in . a concentration in a

rel evant YEGF dhikiteyy apBmssule-& rsarrianb o apagonoP izewqilead dpateay from 0.1 mv
to 1., tiB0diEs fig%éﬁ@ RerdebPD vﬁo fntl%h@ antlﬁ AN, s b%(fﬁf (S y about 0.1

mM An effective e anpbunt 0 bet at ‘anpbunt that wll result in
a concen t(lAazm;tnn Generttbcél b1 fggrecros therqérsutioadenibiaatabd Lot engibb.oUtncdtct o

ht / | f 4% 0.1 7%
r ot o sl UGS G aSosr HlcHy o SRH AP AP LIS ke Brese o iashd danazol
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to pr ef erablyfrom nore preferably fromO
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pr ef er ablgu bie4g naasaibess ﬁl;rrﬂal ﬂme Eﬁr}@ﬁUSug"eQOndW/PﬁﬂM) e 7pnef gpably the
dose wi| |4188 (Lgt?anz]e?lggaljltCEP rT%SS (a epthglo?lbl(?llélt) I}Igg 41 /(I(\jlg‘gflartlgn ZtEE788
(Novartis), AZD-2171, sorafenib (Nexavar®, BAY 43-9006, Bayer Pharmaceuticals and
Onyx Pharmaceuticals), vatalanib (also known as PTK-787, ZK-222584; Novartis &
20 Schering AG), IM862 (glufanide disodium, Cytran Inc.), DC101 (VEGFR2-selective
monoclonal antibody; ImClone Systems, Inc.), angiozyme (a synthetic ribozyme from
Ribozyme and Chiron), Sirna-027 (an siRNA-based VEGFRI inhibitor, Sirna
Therapeutics), Neovastat (Aeterna Zentaris, Inc.), thalidomide, dopamine, iressa, AV-951
(AVEO Pharmaceuticals), and AGA-1470 (a synthetic analog of fumagillin, A.G.
25  Scientific). See PCT applications WO 2006/091459 and WO 2009/036108, Do et al.,
"Anti-VEGF Therapy as an Emerging Treatment for Diabetic Retinopathy," pages 401-
422, in Diabetic Retinopathy (Elia J. Duh, ed., Humana Press, 2008), and Bhattacharya et
al., J. Mol. Signaling, 3:14 (2008). Preferred are those compounds that can be
administered orally, including sunitinib (SU11248), sorafenib (BAY 43-9006), vandetanib
30 (ZD6474), CEP7055, AV-951, recentin (AZD2171), thalidomide and dopamine. 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

17
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Biol, 37: unggitlo erivatives
"Beyond VEGF - Other Factors Important in Retinal Neovascularization,” pages 375-398,

20 in Diabetic Retinopathy (Elia J. Duh, ed., Humana Press, 2008)). Additional suitable anti-
angiogenic compounds also include TNP-470, caplostatin and lodamin (all fumigillol
derivatives; SynDevRx, Inc.), taxol, herceptin (Genentech), carboxyamidotriazole (CAI),
IM862 (Cytran, Inc.), thrombospondins and thrombospondin analogs (e.g., ABT-510;
Abbott Laboratories), etaracizumab (Vitaxin, Medlmmune), EMD121974 (cilengitide,

25  Merck & Co.), trilostane and trilostane derivatives described in PCT application WO
2007/009087, the metal-binding peptides described in U.S. Patent Application Publication
No. 20030130185 and the methylphenidate derivatives described U.S. Patent Application
Publication No. 20060189655, the entire disclosures of all three of which are incorporated
herein by reference.

30 In another embodiment, the second drug can be a compound that inhibits protein
kinase C (PKC). Suitable PKC inhibitors include PKC412 (N-benzoyl staurosporine;
Fementek Biotechnology, LC Laboartories and others), benfotiamine, and LY333531
(ruboxistaurin or RBX). See Sun et al., "Clinical Trials in Protein Kinase C-P Inhibition in

Diabetic Retinopathy," pages 423-434, in Diabetic Retinopathy (Elia J. Duh, ed., Humana
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(see PCT application no. WO 2009/ 036108), angi opoi etin-2 antagonists (see
PCT application no. WO 2007/033216), carbonic anhydrase inhibitors (see PCT
appl i cat iwo 20/15¥8312006/ 091459), neur oprot ecti ve agent sPCe&/Us201003936abi di ol ;
see Antonetti et al., "Vascular Permeability in Diabetic Retinopathy,"

DS SRl B e o RBAL I O e B e R s
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that inhibi'ts vascular endothelial growth factor (VEGF) by, for instance,

i nhi bi ti rvgdthlaebéqmrsdmwomo othibrEGEBculahpdsimealnibtytdnd ahglogenasts. of VEGF receptors,
reduci ng the nducer of vascular

permeability | ‘Hﬁh%?§%38%§1 %@ﬁggﬁgﬂy$gﬁgﬂﬂéﬁ*@h%rgwg tpounds i ncl ude
any ongarype@errh@®igRRis6 inRIRCH@mniatieh UAaGdIRE, fi R4 afoclushiBsdihé @b f
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factor, endostatin, angiostatin, sonatastatln analo? é , octreotide),
VEGF i nhi BFHOsroigt igereoriiseng, reqnapap: RIRTHSQ mse gdRpre inisdlone.

Pf ZerI/OG ld%%jr{lgt}ﬂ%oﬁg f%)cam&ﬁ'&sbﬁ@%h?ﬁ &)IrOC(f)rrf Qﬁ@tﬁ h}ﬁﬁrﬁ%ne(a%eﬂ)mdea%ﬂt VEGF
anti bodi es, such as bevaci zungb zas tin, nent ec or fragnent 1her eof ,
such as naﬂmhﬁEMMﬁmﬁﬁhMCﬁaMmﬁkn@@nendeﬁhﬂyavmbmhxxmmhmﬁﬁﬂpjPuﬁ@rmhmlone,
Bri stol - Myers UIbb sol ubl e osSi e kln Fl tl

ool yopt e s SolinR R N B i o i A g e dnd Ao,

( Regener afyfiA¥RNS £IDs &Fs a@&z&ﬁeﬁ%%own and readily available cornrner01a11y Such NSAIDs
(3-(4-brono-2, 6-difl uoro- benzyloxy)-5-[3-¥4 pyrrolidin-1-yl-butyl)-ureido]-

i sot hi azdheude cabbsmhibitora & QX eninbidithisdege lekloedxde (C @ebrzie)),)lbume@m 8,

AG28262, 16,.,,SU 1248 d 668 | abl e f
b 2d0), SBTEAAMEKD 2B CaTRFRCe T azdsie e B 3t B R RE. ) P
412 (Nov 3g1§7d1§6) andNaEEABtcl Now aédetﬁ@ahcﬁ@@d—@rlaspﬁﬁf) afAQlﬂltfbnﬁlNeSAYBg {nbl)ude BAY

43- 9006, Bayer Pharmaceuticals and Onyx Pharnmaceuticals), vatalanib (al so

known as I Hﬂs TantFrflappsgary pRplidastha akiergbp éiatiwgou\@}d migyBEIN gl uf ani de
di sodi um, #‘%ﬁlﬁﬁ%t‘}( E'é:lls) ava%lg fro(m ﬁ‘%ﬁ%nsl%o Ija% n&?&en@&ﬁsgﬁﬂx are
ens, nc. OZ Yy

| nCl one SY angl ozyme synt
glycine and aspirin.

20 S1P (sphingosine-1 phosphate) plays a very important function in the formation
and maintenance of vascular endothelium. Depletion of S1P leads to vascular leak and
edema, and S1P can reverse endothelial dysfunction and restore barrier function.
Accordingly, the second drug used in combination with danazol can be a drug that
increases S1P levels. Such drugs include S1P and S1P agonists. S1P agonists include

25  FTY720 (2-amino-2-(4-octylphenethyl) propane-1,3-diol; fingolimod; Novartis), CYM-
5442 (2-(4-(5-(3,4-diethoxyphenyl)-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1H-inden-1-yl
amino) ethanol) and SEW2871 (5-[4-phenyl-5-(trifluoromethyl)-2-thienyl]-3-[3-
(trifluoromethyl) phenyl]-1,2,4,-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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Ri bozynme and Chiron), Sirna-027 (an si RNA-based VEGFR inhibitor, Sirna
Therapeutics), Neovastat (Aeterna Zentaris, Inc.), thalidom de, dopam ne,
iressa, AVO2BW/IGABEO Phar maceuti cal s), and AGA- 1470 (a s¢miusedion3wnnl og of
fumagillin, A G Scientific). See PCT applications WO 2006/ 091459 and WO

2009/ 036108, et al, "Anti-VEGF Therapy as an Energing Treatnent for

Di abet i ¢ %@%w?gmwd@aa&a@é% it b Ry PR B rE g ieﬁaﬁ%ﬁwuel@w; .
Duh, - ed. ,infiaRsd, RoReSlar #ORR) hep@Rfs BNAL LAGRRIKRa Bl laBlk frond ¢ ! . Si gnal i ng,
3:14 (2008). Preferred are those conpounds that can be admTistered orally,

i ncl udi ndPhetmGKiIBYi b (SU 1248), sorafenib (BAY 43-9006), vandetanib
(ZD6474), CEP7Q55, AV-951, receptin. D2171), thalidom de .and, dopam ne.
N o6 r bt orr o Tt sedSTeah BRERS Rich M B dtoatbPin E Gl R e SRRET
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Sonme of the diseases_and conditions that are nedi ated by vascul ar

hyper per rbgpiormgny mesfaraingmdibgiasmpes) anvgioBrjaides (g glibsaclamidsd st ages of the
di seages |14l GOr d cqal -an :pant of the

i nve%t% i on@ﬁgog’?g%hidlﬁgﬂtaﬁurt\ | E?’tggfbgﬁgliy lga’égg)é?téld?é&ggﬁnaﬁﬁfg?@&é ?’n addition to
t he danazgiquclonpalicthzidSumtabtandde ghisé@pidenglitbepitidgamhgicabhexasids), alphh ude

t hose conpoun that .inhibit VEG- that are |isted above, . since VEGF can

150 | naUBEoaEI BB et oot igitel el bty TR B o her

factors 'tf'ﬁgq’ilta‘égge,'r@si?lﬂgicﬁﬁg%ﬂg%fo%li(dzﬂﬁé)yﬁli'p%%i(%" BYftiiafomAmer(&d),, 1 nsulin-
GF), fibrob a

like growmt h factor ( ), ast growt ctors, angiopoietins,
er yt hr opoileglipiin andpaldeglyttie) gndothbrsilagt grar gtimmmpaglendo srtglinide.cxenatide,

extracel lul ar. _serin rot eases .and.matri x netal | oprot eases, and pl acent al
gr oquﬁ fQ&?Igp?tugeaheﬁ}lgg)exbaél%ﬁg%%ﬂl{}%)‘ch i nhi bitors include angi opoietin-2
ant agoni sts ( sER ditd ug@nh c6@bin@lom®ith 2 #HA741Q33BdbNd cailiehini dkibidh@r s al so
i ncl ude somatostatin anal ogs (e.g., octreotide; inhibitors of the G+1GF

axi s), Ti eSutahlgtaatoxidants acavll knowrrewd readikyaavedgble pgmipgrciatiyn Sueh drtgsbi t or ;
Angstr Omiﬁaﬁﬁy&%?e%é, %ﬂlltﬁ?li’on&i%% E, vitamin C, vitamin B2, lutein, lycopene,
coenzyme Q10, tumeric, resveratrol, and benfotiamine (see above). Other suitable
20  antioxidants include those peptides and peptide derivatives disclosed in U.S. Patents Nos.
7,529,304 and 7,632,803, the complete disclosures of which are incorporated herein by
reference.
An carly sign and risk factor for atherosclerosis is high cholesterol, and high
cholesterol is often treated with statins. Suitable statins are well known and readily
25  available commercially. They include atorvastatin (Lipitor), fluvastatin (Lescol),
lovastatin (Mevacor), pravastatin (Pravachol), simvastatin, (Zocor) and rosuvastatin
(Crestor). Statins may also reduce the size of plaques, stabilize plaques, reduce
inflammation, reduce C-reactive protein levels, and decrease blood clot formation.
Hypertension is often treated with an angiotensin converting enzyme (ACE)
30  inhibitor or an ACE receptor antagonist to lower blood pressure. Suitable ACE inhibitors
and ACE receptor antagonists are well known and readily available commercially.
Suitable ACE inhibitors include Capoten (captopril), Prinivil and Zestril (lisinopril),
Vasotec (enalapril), Lotensin (benazepril), Altace (ramipril), Accupril (quinapril),

Monopril (fosinopril), Mavik (trandolapril), Aceon (perindopril), S1P agonists (e.g,
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epitheliumderived gromh factor, Serpin (serine protease inhibitor),
angi ostatin, endostatin, thronbospondin-1, tissue inhibitor of matrix
nmet al | oprwoeases13see Das et al., "Beyond VEG- - O her PaTiuse&0loaqoertant in
Retinal Neovascul arization," pages 375-398, in Diabetic Retinopathy (Elia J
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Effective dosage forms, modes of administration and dosage amounts for drugs
20  that cause vascular hyperpermeability as a side effect 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 discase
or condition, the 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,
25  and like factors known in the medical and veterinary arts. In general, a suitable daily dose
of a drug that causes vascular hyperpermeability will be that amount of the compound
which is the lowest dose 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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intravitreal triantinolone acetonide, avail able from Apot hecon, All ergan
and Alcon.. Suitable NSAIDs are also well known and readily avail abl e
comer ci aWbhy01083c331NSAI Ds i ncl ude COX-1 i nhibitors, COXPETiuskéloiosmss (e.q.,
cel ecoxi b (Cel ebrex)), ibuprofen (e g., Advi | and Motrin), acetam nophen
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conbi nat icodothelium ttd bolmeestasis. doepulimgly.choschbscasadrang comhtlonsrtmdwtt:@ by

eparins pac g RELPRRBRRIRY P & FurCOF o Lo B TRk ordFlg usea

in conbi nﬁédlaedMbb:mhtaeh?@p@ﬁﬁ&abmym@m@o BafcabsoThelabelttypd of fiddasésands ed
for standard treatnent o he di sease or condition. For instance, standard
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The method of modulating the cytoskeleton of endothelial cells comprises

20  administering to the animal an amount of a danazol compound and of a second drug
effective to modulate the cytoskeleton. "Danazol compound" and "animal" have the same
meanings as set forth above.

Effective dosage forms, modes of administration and dosage amounts for a danazol
compound for modulating the cytoskeleton may be determined empirically using the

25  guidance provided herein. 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 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

30  suitable daily dose of a compound of the present invention will be that amount of the
compound which is the lowest dose 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, three, four, five, six or more sub-doses, administered separately at appropriate
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the bl ood of the patient). Many such glucose |owering drugs are well known
and readily available comrercially. Such drugs include insulin, insulin
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(quinapril), Mnopril (fosinopril), Mvik (trandol april), Aceon

( per i ndopgFam pbows|Imeadsarip gbaut (180 gngrdayy pwrg prersnblyrdier) dose il Rediapt abopt 1 and
Uni vasc (Iﬂg/ﬁ%& R aibloLt 160 &&Ei%&ﬁﬂoé't %référ%l@rqgé h&se%ill be from about 10 mg/day to
about 90 mg/day, preferably given in two equal doses per day. Further, danazol is

20  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 time (e.g., 2-4 weeks) to a lower maintenance
dose (e.g. 1 mg per day) which can be given indefinitely without significant side effects,
perhaps without any side effects.

The danazol compound is administered in combination with one or more second

25  drugs suitable for modulating the cytoskeleton of endothelial cells. For instance, the
danazol compound can be administered prior to, in conjunction with (including
simultaneously with), or after the second drug(s). The second drug(s) and the danazol
compound may be administered in separate pharmaceutical compositions or as part of the
same pharmaceutical composition.

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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The compounds of the present invention (i.e., a danazol compound, a second drug

20  for treating a disease or condition mediated by vascular hyperpermeability, a drug that
causes vascular hyperpermeability as a side effect, or a drug that modulates the
cytoskeleton of endothelial cells) may be administered to an animal patient for therapy by
any suitable route of administration, including orally, nasally, parenterally (e.g.,
intravenously, intraperitoneally, subcutaneously or intramuscularly), transdermally,

25  intraocularly and topically (including buccally and sublingually). Generally preferred is
oral administration for any disease or condition treatable according to the invention. The
preferred routes of administration for treatment of diseases and conditions of the eye are
orally, intraocularly and topically. Most preferred is orally. The preferred routes of
administration for treatment of diseases and conditions of the brain are orally and

30  parenterally. Most preferred is orally.

While it is possible for a compound of the present invention (i.e., a danazol
compound, a second drug for treating a disease or condition mediated by vascular
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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amounts for a danazol conpound for nodul ati ng the cytoskel eton may be
det er m nedixEmpisyiupaft ap pastillpg (esieg an inert base, such as gelatin and glycerin, or sucrose

and acacia), and the like, each containing a predetermined amount of a compound or
compounds of the present invention as an active ingredient. A compound or compounds
20  of the present invention may also be administered as bolus, electuary or paste.

In solid dosage forms of the invention for oral administration (capsules, tablets,
pills, dragees, powders, granules and the like), the active ingredient (i.e., a danazol
compound, a second drug for treating a disease or condition mediated by vascular
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
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gui dance provided herein. It is understood by those skilled in the art that
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two equ aI
profile, other polymer matrices, liposomes and/or microspheres. They may be sterilized

20 by, for example, filtration through a bacteria-retaining filter. These compositions may also
optionally contain opacifying agents and may be of a composition that they release the
active ingredient only, or preferentially, in a certain portion of the gastrointestinal tract,
optionally, in a delayed manner. Examples of embedding compositions which can be used
include polymeric substances and waxes. The active ingredient can also be in

25  microencapsulated form.

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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expected to accunulate in cells and tissues, so that an initial (I|oading)
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product 04), ALSE-100 (Alseres Phar maceuticals). Src kinase inhibitors

i ncl ude FPMDLEAPEY PcHeis BNDOBNdsYSitha Haentiondn copmbietioTayjth oAPPREWE: ( a
2,6,9-tr 'pﬁlﬂgﬁédeﬁHéa‘ﬁg-a%%ﬂt%qe sterile isotonic aqueous or non-aqueous solutions,

suspensions or emulsions, which may contain antioxidants, buffers, suspending agents,

20  thickening agents or viscosity-enhancing agents (such as a hyaluronic acid polymer).
Examples of suitable aqueous and nonaqueous carriers include water, saline (preferably
0.9%), dextrose in water (preferably 5%), buffers, dimethylsulfoxide, alcohols and polyols
(such as glycerol, propylene glycol, polyethylene glycol, and the like). These
compositions may also contain adjuvants such as wetting agents and emulsifying agents

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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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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conpoynd sque@@ﬁﬂgoetedﬁc&ﬁpduh@ oPEQSFIndk BF BRtihMtBRN L 8aclbesueklad, fbst ered as
bol us, electuary or paste In solid dosage forns of the i nvention for oral

adni ni st rexemple, peepsalies aquenys dexrospi glyecroldethgrad and gwdikesr &, fogn analuégnand
the li ke)dlﬁaeﬁ?o@&lslug ensfagr ?tdd gﬂ%d,gfhe @ggng%eﬁggﬂ%gﬁnﬁgt% als@c&% gnd drug

for treati e or'con vascu per erneablllty,

or a dr ugnmbﬁamsau§esnommw aauxﬂrayyaﬁrbpaha@amchlaxs weaalgaormdﬂmgzﬁﬂggehts; s m xed
with one or nore pharmaceutically acceptable carriers, such as sodi um
citrate ot Buldammg agsntsnad fiediks; foxsuamaple spdiupraceists. sUPItHWNABCLAYIEIC. i | | ers or

exteg?grzgfﬁg&???ﬁb g@%&ﬁ%mkiﬁ%aﬁﬁ%#mﬁﬂgbgéé ofgl ucose, mannitol, and/or

sili suéh as, for exanpl e, carboxynethylcellulose
al gi nat es, gelAqucoys gdhtyonisaud syppenodnscdaita)le ﬁrrdrea&merﬁnﬂﬂmreyacacmalude,&)l

hunectants such as glycerol; (4),disjntegratin ent s ch as ar - agar,
ol ot um caRisgde & Sl HRES ot ees o b B PR E N whiacap o R

si licatesgqd e%ﬁ@hMﬁMﬁﬁﬁ@BBﬁ&@ tonRity 3@bMb hRdwher arrdugRn @8NS usQUAR: as
paraffin; (6) absorption accelerators, such as quat ernary ammoni um

conpoundsart{cly sigestshonlg bedessttkan Kueh taginifrore mamiweqn désglutianscwhol and

gl ycer.ol nonosterate; nts lin _and nite clay;
0o) o 1RO e He oo AN o BHESPARS MR el LR bR st o
poIyethykga&mgkygghgeﬁ@@ﬂh@s}@uryl sul fate, and m xtures thereof; and (10)
coloring agents. In the case of capsules, tablets and pills, the

phar maceut i cal Calloigsdsiapronansruifable so tecgtrperit 96 thsieye erq grgcrallE hersneddigim d
COITDOSI t IIR%?O&)%{‘UC S? m }n%ri)%)é&%s %0 %e e@&%@c@gﬁﬁesfdrlnlaﬁa klﬂess Whter and

hard-fille capsu using exci pi S as Pose” or om | k
sugars, asicvbherasarld giosphleas lairdigenerally 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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wei ght pol yethyl ene glycols and the Iike. A tablet may be nade by
conpression or nolding optionally with one or nore accessory ingredients.
Conpr essaewiotatw/ i1 may be prepared using binder (for exa&eplus201geBEbti n or
hydr oxypr opyl net hyl cellul ose), lubricant, inert diluent, preservative,

di sintegrant (for exanple, sodium starch olate or crgq ked sodi um
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al so be fornulated so as to provide slow or controlled rel ease of the
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pol yrer rices sones a oSphere
for examiegivatives tah@ABXblolok ovigly@cid &ufeenyleae beidaiand @g)pfyidnb ekideThese
conposi tions may al so optionally contain opaC|fy|ng agents and nmay be of a

conposi td@@ﬁ%@ﬁ%\@natﬂﬁé?ferreqi e Polpsamers) wad pyrglablyi wwdeT thR PIurogie® tradename

prefﬁbe”Hhﬁhk%&SF{N’ W§&fHai n portion of the gastrointestinal tract,
optionally, in a delayed' manner. Exanples of enbeddi ng conpositions whi ch

can be used i riutivded dopynsens ercdifostraic eswiiokl cuexksformnktiac is aneldsegr edi ent
can al so b m cr oencapsul at ed. ornl Li qui.d dosage forns for ora

e ni st B AP BTO RN TR OB RAC ISk ERaPTg Ghl GRE S et cortpar et

phar maceuliqaid vitfekspt abl e emul si ons, m croenul sions, sol utions,

suspensi ons, “syrups and elixirs. In addltlon to the active |ngred|ent t he
li quid dosage E}@rdmpm;a bedotnailated methtandiqhemeitos nemqrmuswa&@eldo comphangrt
such

il 987" o or SRS Ry Bl CoRbIT SRS ER, RosaP et e PRER Grnat e
et hyl acefefiVered B¢ ntths af £6hple eyeendperbenradbic @HIRNERRNES §pksEd botde 3-
butyl ene egcoI oils (in particular, cottonseed, groundnut, corn, germ
olive, casepied #mndeliver liquid contents dropwise by means of a specially shaped closure.
The compounds of the invention can also be applied topically by means of drug-
impregnated solid carrier that is inserted into the eye. Drug release is generally effected
20 by dissolution or bioerosion of the polymer, osmosis, or combinations thereof. Several
matrix-type delivery systems can be used. Such systems include hydrophilic soft contact
lenses impregnated or soaked with the desired compound of the invention, as well as
biodegradable or soluble devices that need not be removed after placement in the eye.
These soluble ocular inserts can be composed of any degradable substance that can be
25  tolerated by the eye and that is compatible with the compound of the invention that is to be
administered. Such substances include, but are not limited to, poly(vinyl alcohol),
polymers and copolymers of polyacrylamide, ethylacrylate and vinylpyrrolidone, as well
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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sesane oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and
fatty acid esters of sorbitan, and m xtures thereof.Besides inert diluents,
t he oral worpwmgisii3eans can al so i nclude adj uvants such a®Cratsémg3sgent s,
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di scl osures of which are incorporated herein by reference. For instance, a
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phar maceuti cal I'y-accepta sterile oni'c agueous or non-aqueous
sol ut i ongmatstis p &tsopnen onhaanerk saoalse bavhsaelho meyeaso Htcaflux @fithé cxnetamtls,
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wat er (preferab %, buffers, dinethylsulfoxide, alcohols and polyols
(such as igipyegsrist solpd opyitr(ee. gl dressing) pal glee hy heddoglopel adnaingtratien. | i ke) .

These .conposi td,ons A l.so nt ai. n, adj. uvant uch as.wetti ng agent,s and
T st e i Be e R B g by B o Nt ot B StoR hy BB R o | o
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of agents which del ay absorpti on such as1polyner$ and gelatin. Injectable
depot f orrA¥igkmy Hectrhydahytiqm grqenmeundrpofithe ingerigpn e gonveniently 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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m crocapsul es or m crospheres nmade of bi odegradabl e polynmers such as

pol yl acti depol ygl ycol i de. Exanpl es of ot her bi odegradabl e pol yners incl ude
pol y(ort wexvavis)s3ipol y(gl ycolic) acid, poly(lactic) aciPdlI/ysedpmagasol act one
and pol y(anhydrides). Depot injectable formulations are al so prepared by

ent r appi the drug.in |iposones (conposed of the usyal ingredients, such
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sutured the usbe sclera. The conmpounds of the invention can al so be

adm nistered topically to the eye, and a preferr.ed odi ment of the
Mvent on s GRS HRATDEENE L huauoSt R U CABEE OF SFOMSH FEat f on
to the eyge FH&H!aG&Jtich%h%%Hh& &fthe GRRRGS] fnbRAS waktir @RAR L [lyAPRLEAL i on to

the eye include sol utions, suspensions, dispersions, drops, ‘gels, hydrogels
and oi nt reytesol, Bepylere glycollp@ycthalicenglydel, al 4o TikeR andisidtaPCTmiappés cat i ons WO

K S e e

sui t abl e Frgperaridityceuhnieidiftalinde, Y exHMTeUySthe 0§tofoati® MaBAROHRASs of t he
I nvention I n an agueous Or nonagqueous base. The t opl ca formul ati ons can

al so i ncllecitimpydhpmricrenerofcbe ssquped perticlcsiredn herrees of disnerdrsnintgblagent s,
VI 'SCOST Yo 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
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enhancers, agents for adjusting and/or maintaining the pH agents to adjust
the osnotic pressure, preservatives, surfactants, buffers, salts
(preferabvg 2exdisussaichl ori de), suspendi ng agents, di sper 2CRYSaQOO8%BI61
solubilizing agents, stabilizers and/or tonicity agents. Topical
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non- t oxi ORI ECY “SUBS PR PLE ST MOLTRVEE S‘x‘&@ﬁqaé‘?btrS?““&ﬂf’rléfiaF%/?%’“gB’@ﬁt s, pH

buf f eri ngna9884 By %E&@uialt‘ Ry pdrB&mebSility St ATRifg ﬁBtgére ?gi?@g.@stcﬁt)@d atRRER §idfAble
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include, .in addition . to. 0 nd,_or conmpounds of, the inventi on,
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should be less than 10 nmto mnimze eye irritation. If solutions or
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T, 0, QORGSR N OB LS SARIARE g0 o bl
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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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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and lipid bilayers). Eye drops can be fornulated with an aqueous or
nonaqueous base al so conprising one or nore dispersing agents, solubilizing
agents orweusperstismg agents. Drops can be delivered by means2ai/0394si npl e
eye dropper capped bottle or by neans of a plastic bottle adapted to

del i ver d contents dropw se specj.al | sha | osure.
The conpoﬂlrﬂ raalr)ntaﬁ\%:mfr%ﬁfcr%%aé%(ﬁdepgm% aﬁrﬂ JBCH YR rw §ﬂ ns of
dr ugi npr egpRted aﬁ@'tHeCl:eH%vrefeeszasthB@%vdh%Ob’mﬁeb@sdbdffbtr&i §a|ﬁﬁe mﬁssﬂwﬁ rel ease
is generally effected by dissolution or bioerosion of e polynmer, osnosis,

or conbrdéﬁﬂpnsWMHEﬂ@@B7°Sedéﬁalémaﬁdpdhﬁ@pehd@hKV%nyM@@st&ﬁBlE§h4Be used.
Such t d h I ft t t t ed ked
wth ¢ e aeGiEg0dSRECYRHB PR bnER SR e bR 2t B GRRT S e Sor

sol ublse depicaPgershptvabaedrmiabd tay:nﬁ@apmde@detregmgla@gaﬁﬁﬁﬂﬁrtérrhfreheraﬁye These
sol ubl e ocul ar inserts can be conposed of any g¥a dabl e substance that can

be tol er atbdadiipniané defpareseatcd haOl 5 5@p¢hagérd¢paeo he finpd corneptivh o t he
: I“‘r;e[‘tea‘)t%éﬁa*ﬁ% nt? %v%ll%)%a?gg%]ﬁ]] S?T()%e?nd n@%&g&an dé%%&@@?ﬁgg'h?e%t;b%ecsr Vk?ag)télrlt Irgmngte

ethyl acryl ate falmdatulafbylbrpsdhtddl dsadgirescnasiviekperigent d@rﬁémhhpﬂk@tb pmlﬂsep@pés des or
pol ysaccharides, such as chitin. Dosage forms for the other t pes of
topi cal AWAYFRISEPIR Werepnalyzed wing Srt‘édqnﬁeteé?@)MdfospﬁrEXtcﬁlar?sd9

ad”‘QbStQ%hhﬂ&eQEmﬁ&ﬂBH @ﬁrﬂ%nﬁhe i nvention include powders, sprays,

b
oi ntments, pastes, creans, otrons gel s, solutions, patches, drops and
|nhalant§hmﬁh$(HmmwmmnwngdéumREMOmay be m xed under sterile conditions with

a pharmaceuti accept a and wi.t buffer ropel l ants
Shch Ty be HGHUTIEE AR b G EE bpadtce 8t et B Sl eBR arn
in addi tigp b Ft’d&e@&&éllfﬁer‘ﬁ?&l‘if%ﬁytl%ﬁfassa%&h BhRNhA doSUsdRRIAR F{RIonand
vegetable fats, oilsS, waxes, paraffins; starch, tragacanth, cellul ose

derrvatrWEsywpb)y@mhyHEWewqhyedﬁ$¢d@nﬂm¢@he99nbéﬁ@@ﬂmvesmngnbycrc aci d,

talc n or m xt res th ers . and, s aYS,san cont ai n,
h adat GRS e BRI R, Fal ¢,
silicic acid, Pdnapdintbatddnoxd H@Jrs @@Incdduabebffb@a«temlﬁﬁdzegorhlgnabde powder or
m xtures of these substances. Sprays can additionally contain customary

propel | antigni§gaH daereess 6 vilhas 0dhy dt ey Bbhscrgneen | 18N or giegighst i t ut ed
hydr ocar QaRS.«3HE F%aRWRNPhE0D ARG thd hiRRRASWIRD 4L GSalipve the

added
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
to 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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advant age of providing controlled delivery of conpounds of the invention to
the body. Such dosage fornms can be nade by dissol ving, dispersing or

ot herwi sewprowvised3at i ng one or nore conpounds of the i neemtuiseen0iosv4al pr oper

medi um such as an elastoneric matrix material. Absorption enhancers can

al so be used to | t flux of the conmpound across the skin. The rate
of such flux n%ﬁéﬁfﬁb&{ﬁ’éﬂﬂm&?“ei ther providing a ratecontrolling

menbr ane @piodhspersing the compound in a polymer matrix or gel. A

drugi npregnated solid carrier (e.g., a dressing) can al so be used for

t opi cal admi ni'kt maesdtigate tRhformaceuel ealllahotike btatdtonsby HEIVELes, throse sui t abl e

for adm njstrati on by inhal ationor.insufflation or for nasa

o ot radinghe Rl sPYem B AN GRA TyBe R R bwi o BRRRY frap BD

respi pat agiysdieres (M JTosth @l tah@Rsed oG YRCS aifaéthRr's PrRStol O B,
conveniently delivered from an insuffl at or, nebulizer or a pressurized pack

or ot her E8HPEATIEHE Chmarsscsticdianty whwiliicdamataiaelayogs isRoaycll Pses suliirged packs
may conpr C [ [ 0

ey ot o bR EuRREbieaTie oESARGS B bRt S Rl DR U SIRAREER o1 e
sui t abl e @asentiatiodde Ic@de 1 @fIVA op 5@ 5dIANZEW2 00K positiid@dndoy age adiddd atmay be
determ ned by providing a valve to deliver a netered anount. Alternatively,

for adnm mY%t¥atiftsn 1Bhopssihs wellowesmhpiogimhed usipg 2 .Kquék PSRN nay t ake
the figr md?%i%a{l‘ c%%é{rar(ﬁﬁgﬁ"rster,fl@{/) E5RHRY Bn af iRRNEE MilthcoBE. Eﬁl%ﬁglgcr dSyells

conpounds the 1 nvention and a suitable powder base, suc s lactose or
starch. Thec pohtdied te deposint ifdhe mehiclb dag e efiicotdon celluditftredostage form i n, for
exanpl e, capsules or .cartridges,. or, e.g., gelatin or blister packs from

i ! yations ang isqussiglied with the aid of an inhal ator,
insufflator orr@c|BHAE ekt-A258 chPRVESt thERrmhiiéd fABAlikaGI Al bt i on,
conpounds of the invention may be adm ni stered by neans of nose drops or a
li quid sgldYEGs 06 weloldgs ermtaising imadrigrl abigs ovebouselle Ftdoftickiel cobls wheter ed- dose
i nhal.er. Liqui.d rays_are.conveni ently delivere r ressufized packs.
o dar - ot DB EYERE G REs SbutncE ol SR REGRRERLMAC R Rer)
Nose dr opfatiR¥cdTRold QilMdlfRk@diand thtd icRSLE0 1 OfesHIBIARURARURrPAGSelal SO
conpri sing one or nore dispersing agents, solubilizing agents or suspendi ng

agent s. DridBYE€amroyen yethidaagzet cHybitasaliy copreanigedyirustusgrewidh §ppand teapped

DOt 1O, TR0 ko RS BB LS A00B! il AeLyforl O hpont ent s

dropwi se by neans of a specrally
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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cl osure. Pharnmaceutical conpositions of this invention suitable for
parenteral adm nistrations conprise one or nore conpounds of the invention
i n conbi NaDI201Y/ 8133 one or nore pharmaceuti cal | y- accept abrassaiensd4el

i sotoni ¢ aqueous or non-aqueous sol utions, dispersions, suspensions or

enmul sions, or steril. rs i.C y.be reconstituted into sterile

i nj ect abl ¥PRIGIGREE ﬁgﬁoﬁgﬁf&&w%ﬁ@tﬁg bopm spamperie ditgAiRHS KR Bt ai n
ant 1 oxi dgﬂétés wBkfih&lbated S0 24 RUYPNGRLivaBHE CellhPerk QLN QAL @R theS@fpRpi ¢ Wi th
t he bl ood of the intended recipient or suspending or thickening agents.

Al so, dr uhambart edh stostersd watobevalsedd tienghpinsertoverspvashé aviequeb iiBShd

nonaqueo carrjers ich ma e I d.i he phar tical
Conpas 1 danisrisses Mo areRhed oAU NG i MRRSR BB and Heuhund as
gl ycenol ,fops apyis e FRiog st &Rk waR Aetsrh ikl @Ne nBtrspRte readid at 78S hih keRitatididnd
suitable m xtures thereof, vegetable oils, such as olive oil, and

i nj ect abl¥®5avgemiseions L2940 et the staadiyially biazitas bufpegiee cpmppdid y can be

mai ntai n I e t . of ' ' | eci t hin,

by the. mar FHGRASS O EF ot RS cofiR FPsdRHY R QU AE

di sper si ®&sultgnd by the use of surfactants. These conpositions may al so

contain adjuvants such as wett]| n%‘ agents, enu sifyi ng agents and di spersing
t &

agents. |t maylheireylisarqrssanigd is Figme dc Whitats spresmnied agEmisentatich as

sugary, b HoQE LA 1iatd. DiGerbhdes bhi LR SukeRRASE hi Lo RHRh ©ON

pr ol o?ge?gggg% pﬁoo% rgﬂt?l’ptlgggi }r?jh]%crlt: a‘%?gb%vﬁgr rgrua%gutl c%% a?gzr%%ursraﬁ%gfeaeﬁr ought

about by tedtén Miciossft Breadf Pagend sranbomsideds] satisababyr pgniboams.uch as al unm num

nonosterate a el atin. sone cases, in order.to %ancg]athe effect of a
f

In ]
drug, it is deQrPBpMarigs! soats PRESBLE HHd i dletrmingaf HEHHE S Eneous

or i ntranysfivh@bn bAnGG ki of chabHe B REFRGHOTP! InShe Sy s LG BB teQfudd, | i qui d
suspensi on of crystalline or anorphous material havinhg poor water

sol ubi | i tasignifieant &tcecast inadwdlo mas idotectod by Heothseryt tipeaftadpentistiondt(i® rat e
For miSar B HEP PGP o OB s BT P B AR AP A TOZ RufPnidl 7 ed o ug
I s acconmohsdi@dtibiys ¢ 195N \eh OO VB REDREH e WHIR 10 2081000 sidved dimwghi ¢l e.
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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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 rs includepol y(orthoesters) and poly(anhydrides). Depot
i nj ect abﬁ’z‘of%lﬂ ?ﬁ%ﬁ@ e8P &P%@r%f&'%é?@cpfa?n@ﬂtaﬁ g\tfp‘?“ﬁ‘d%g HEP%F{M“&&
Iiposone%ygr m croemnul si ons which are conpatible with body tissue. The
injectable materials can be sterilized for exanple, by filtration through a

bact eri alRgseltsii ning filter. The fornul ati ons may be presented in unit-dose
lti-d I t ai for . | l. ial s, d b
Stored in a I yOBrT IS Gnor AT b O P AL BRI EHE T4AM LT orothe T

sterike |yecQdbfr6RAITAbRS 1, daBlizoR%2BP L&, Wt EVT ah@1100 NMVEGEdsTBund taT¥RMifadagtly pri or
to use. Extenporaneous injection solutions and suspensions may be prepared
fr om st eriphipit FBREBEE snigeptignun 8xs asvaly -t Byt BEY-dicultre nedpem geescipithisdssebove. The
| Dvent ! OLofliR IS A 1l LSl PIPRYETRed I KdgaRIgpes at

| east two contai ners. econtal ner “conpri ses- a danazo conpotnd. e or
mor e addidek@itel it sttiah Kedb®veaThis cloffi@encds tiengodth Rbtoes My gscoait foattlee f or
treating a_disease or condition nediated by vascul ar hyperperneability

(i ncl udi riffersBeandhepsuliredddingrbuping e &yo muidelsabl e cont ai ners i ncl ude vi al s,
bottligs, blister packs and syringes. The kit will also contain instructions
for adm nistration of the danazol conpound and the one or nore drugs
suitable for treating a disease or caBLEilon nedi ated by vascul ar

hyper perjpeabtHty—Fhet+hstructipps—ray— o ipstarce—be printed—oen— he
packagi n ‘HBWHWH@>theT?%B”Hr nnrekg%ﬁtai13¢?P9ﬁay o i nted a | abe
attached to the kit arcdnkeie@hal peER: Of 1dBYitibs Prjinted on @ separatg
sheet of|_paper that ils | ncluded or with the kit.[| The packiagi ng hol di ng

t he two |ddilumnt eortht di ners may bel264000 i pst ance, a |box, or the two or|nore
containeg; nqﬁ be hel|d together py, for i{nstance, plastic shrink wap| The
kit may [dF8"¥dnt ain |other mater|als whith are known in the fart and which
may be dg5if.3Bl € TTomg pamrer ci aloggh User 18t andpqipatyy Th a gegond
enbodi mgnt, the kit gqonprises at|l|east t containgrs. One clont ai ner
conpri sgPaadainazol qAIAUnd. Onel ti4.0fbr e5a€di t i ondl8.8bnt ai neF.88 each

conpri segsone et 50 uM 89533 | 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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nore drugs that cause vascul ar hyperperneability as a side effect

(i ncluding those drugs descri bed above). Suitable containers include vials,
bottl es, Wbi2etoars1y3acks and syringes. The kit will al so ®OomsR20M0i0BEIGT UCt | ONS
for adm ni strati on of the danazol corrpound and the one or nore drugs that

cause vasc y e bill y as a sid ffect. The instr i.ons may
f or |nst f‘qug g‘ﬂPﬁta@gqﬁnlBtlﬁ dCKAH Yh FHF%C%%HRW@p%ﬁ@ﬂ@rease
cont ai neri§ ncARvhbRRY. ppfnaﬂyc&ue&aaidi@&ﬁhug%h% h@geﬁaalsh?%rdﬂ&as@ HRP)Q(Plerce

containers, or may be printed on a separate sheet o aper i s included
in or witBiotchkndlvgy, #ThE) Op 2R and/mdy) sl aﬂdﬂ@tthwvii app fmhélutmntOéllﬂéﬂs may

be, for i anc a box r the t r rmr n hel d
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ot her smat3oi alis thehippbr GambkRANA 700 ul hethabbtte Ehikib&h ofBachReeldemicr ke from
a commercial and user standpoint. In a third enbodi ment, the kit conprises

at | east Wt lrcghetad farag, add)’ﬁlén%lo'ﬁﬁitlmufﬁem thotP G ineubatorduifins6l CRondberilis one or
more addi ﬁ I}%Qﬁl’n &R ﬁl@é@%ie?&ﬁ rdls?;gr%e? n 1s(?1 I%Bﬁ’nﬂf W% uf dp%‘ils gpdul ate
ot i nc ose drugs des

t he cytos 16178 cribed

above). Sué Inabdtﬁndmaﬁealﬂmw off ﬁfelm@i&)la&ead @erebﬁtltuht&&, bl i ster packs and
syringes. The kit wll_ also contain i nstructl ons for adm ni stratl on of the

danazol conpoukRicvaiste HRPdlnav-Biroughy &5 ¢f afibe resattingsalitignein the beamds kel et on.
Th h
e ijpst rdﬂgﬁlb%%vc'?@%ansff%ed' td @%%@I?ELE:% gla{e@t(faggg{hchgﬁ' EW Illlg&h% ng the

two or nore contal ners, rint att
t he cont avexer 0 drof mnm;hyﬂ)lnanmtdmb @MB) sdgamaPersheete a)ddepiaqi)ezxchtkanat IS
i ncl uded i

r with the The packagi hol di n he t nor e
cont a1 ner S0 edll dvebrd b 2 tun S BERM Bhorratenboly SrsE o e ner s may
be hel d tQgpthey] abBing 106 i 5‘15(5 Q&€ acidt 3ihiién. SODIVMS IM@RrinelT8r &dch Wity al so
contain other naterials which are known in the art and which nay be

de5| r abl @Sﬁlgmm@r@datﬁmadpmetah%ﬁmmlsmaﬁ@punnifhe pecegeachibigorioh, "a" or

I
of 8- presERPIURCRSHA TR SonEoth s s BEVE O ABES BB ot
by consi dﬁé pleb@itedin Tanee .01 | owi ng non-1imting exarrpl es. EXAMPLES Exanpl e

1. Danazol's Effects on Angi o%ene5| s (Conparative) A HUVEC Cel |
Proliferation Ascan be seen from Table 2, danazol at concentrations of 25.0 uM or higher

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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Protocol : Primary human unbilical vein endothelial cells (HUVECs) and EGW 2
grow h nmedi um were obtained from Canbrex (Wal kersville, MD). The cells were
passaged wWo 2o0wdisussi suppl enented with 2% fetal calf serumrCTRS3)10i08946i sSsue
culture flasks at 37C and 5% CO . Subculturing was perforned using trypsin
when 60-80% confl uence was obt ai ned m@ci fied by the supplier.
Cryopreserved anpoul es of passage 2 were thawed and plated in 96

wel |l tissue culture plates at 5,000 cells/cn2. A 50 mM stock sol ution of
danazol was prepared in ethanol and the FCS in the nediumwas increased to
5%t o kgepormdpmade) in [sRinszpon. TheMeml Yos wer e STikat ed wi § SEMedi um
cont ai nijng fi nal concen((LjOrati ons of|l d zol ranging fromO0O/1 to 100 MM in
triplicdtes. 24, 48, ando™S"RG" | HBE@%& “ons Were perforngd and cel |
proliferlghi@gomas det ergpmedwut 1 TT[zigng CeTTTT{er3P6 AQueQlis [gne Sol ution
Cell Proljliferation assay fromProngga (Madison,| W). In short, nediumwas
aspi r at gdddmagoh each weI(PO%pIM he qeld.¥ vvere washiEd with 2()@641 Hepes

buffere salne \HBS\J} afbt war-red—e134+c—160—m Luted——eeH titer
sol uti orn I?EE’P%Z st ock Ogg 2ﬁnt ai ni ng 16\5_?% FCS) wér“g added tp each

vel | and poeuhat ed Tor| @ps adfl t| onaj.674 hours. [@{y cal densistyy was
determ n 1 e reader uding a 530 nmfilter after bl ank
subtractlI@anaacpid dat a pr(ki;aned as 0559 st andar d3d)§vi ati on| 1THd fi nal

concentr Hi—t+he—weH-s—was—-esS A—0- L,u&lgg)ghad—ﬂe—eifect
Bertler at i on QS bility. 294 data arlg b;r esent ed

on cell
representglj,y§ experi menp @pne 1 n (xR 1 cate. [Bhferences | fglpeen subset s
were andalyzed using st de#t t-test| in Mcrosofit Excel. P « 0.05 was
consi der dblamt@ltl sti cal | 30 siMyni f| cgni4.63Resul ts 103der vati on§.cénd Di scugsi on
Cul t urf-pg—prHrary—HUVECS ‘". the .W\,..W of ﬂmzu! deeteased—the—aD
obt ai ned[? the Prorqgg)a E ltiter 14p%' l'iferat|i §r$ assay |n‘I i me and| dose
dependentpfasiion (Fi gy éh/, The [CglglT Ter assaygl S based 9Rgthe reduction
of the gssay solution bv dehydr oggnase enzynes to a fornazan gve t hat
directly Idornrvel ates to ﬁ)a(l)hlvhunber -3DAdGzol tréaulsent at 247h6Sirs seeped to

be effeqti-ve—only——at—very—hi 3h doses—SrghtH-ganrt—deereases—{p—valde—<
0.05) in S¥&%y TedBier f SLeNat 10 [ gr eat 812526 12:63
Danazol

TNFa + IL-1+ | 1.0 uM 29.22 16.17 7.23

T+

Danazol

TNFo + IL-1p+ | 10.0 uM 8.47 20.45 9.14

Danazol

TNFa + IL-1B + 25.0 uM -39.93 15.53 7.76

Danazol

TNFo + 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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concentrations of danazol. The OD detected in the nil wells was 0.414 +
0.06 and treatment with 10 mM danazol decreased the OD to 0.288 + 0.037

whi | e 100wolbtoa5@53162 + 0. 017, equating to percent i nhi BCriusae0089480% and
65% respectively. At 48 hours, the inhibition observed was significant even

at | evels of mM . The nil reading obtained. after 48 urs in. cul tur
i ncreased to OLBX§!SVgroeen %ﬁ?@e%lgorl%saﬂ%@dm&%mbp%%lzeg_ﬁ@%t?d_Byt_hfWﬁtlks08. 241 +
0.012 by 1 _gMi pﬁll%jg(g‘eﬂ‘l%r BRARD W11 Rin Mk Qélglctlﬂﬁlg&%@&rté, %6%1?)) Hlnﬁ)OQII 40%

61% and 70% respectively). After 72 hours, anazol treatnents tested

exhi bi t e EGMghidmplgtetmeddmdobtomed frorUMECapr bhdnf oGl BOM-Thves Pcothirahned i n

nil well s 1.1.13 +.0.054 and after 0.1 treatnent, f.g tao 0,798

0. 037, 1 WePTETg g dd ool eyl 538 C e GRAOF Y SToROMIE 0. 156 +
0. 018 5(i My toiaemisyOtordB¥at Ad61a 2890 Trandn86MHe iR SReGichVRki¥ancd@R)Nat i on of
the OD obtained fromall 100 mM danazol doses was consistent at all tine

poi nts i ra¢asaciegtsavare ke vaingep 84X HI0 dedtiodp piaaheeé ik Y OM atoltohmgneter

trai] V. ey gt ot at s
endot nel oyttt Y PRENion IRTAER o thhEch3h O] AP e o sqgi-
i nvest i gaicemtdide bariomt Toperffmodpilchanyméritk @ns proletwasgsadey itkARGss! whie

Angi ogenesi s Séste,m Endot helial Cell Tube Formation Assay was purchased
from BD BIN6SKCcEAge® thayppey saamberand gpein de o s cHr@P#y to t he manufacturer's

protqggol. In jef . g ingel
Bl uga? n 06 wel |7 e & QOAR o o (LR AR O O RN S R e
t ube for nietamwed frarthe olsereandadpleced with iMBIM awdasn torssinogd). 5o fdtahddvidkd niv|

or 50 MM and LY sitive contral s ,added at 50 ter 18 hours
Che wel | SoTh BEROMbG P ABNEE G ol BoePpiigeaions eloiorhl OEiter o
( Rochest g 5o N wdRURE BADM nfaidR ¥ &t thied HA&&&Z(‘S%%, #ﬁﬁi’!@@?in ! {eﬁ%ll%ldsei‘i@ﬂ I's

were included to determne if the vehicle had any effects on cel
di f f er entdibitivenThRelstes tvexre Dissleatedaini o CanchibBios @ti8%i Gk for Tor dbusibdfre i f

Bt TN RN T SO T N gl
in the presepse cRImBRY egank 6l STRSHIaRs 8rdintulsiiihiasy @itdyba@dr @xthrasel | ul ar

CO; for an additional 18 hours.

After this incubation, the inserts were removed and discarded, and 200 ul of the
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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matrix scaffold will differentiate into structures |oosely resenbling
capillary vessels. HUVECs grown wi th danazol exhibited fewer organi zed

st ruct ur esowntonst13sin and | ess defined interconnections PthamSeaniswbs (see
Figure 2, in which A = control, B =1 nMdanazol, C = 10 nM danazol, D = 50
1\ danazol and E = 50 myV Y294002) Treatpent w 5 nazol Ied to

i sol at ed col orfMeENd¥ FRAVERS W@%C@acq%ratlﬂ%ogg Ahdd w@%gafvs 1C GRSt

connect i %ﬁbﬁfon‘(@%’i@'lo%‘)'”@[in@&%&% rutl Q&th&lof s é)sfe SARPAFR FVRS theqEWerST M | ar
to the positive control conpound LY294002. To ensure that the vehicle used

had no efdhember, sleiwisg vt életrawl eudoth¢lfal sohalaptrs atere soheemely peimoeedle.
corresponding to the highest dose of danazol used and no effect on tube
formati on was observed (data not shown). These data indicate that danazol

i s ansef fmdmlyle&nmﬂm&@fmhaid]laa TEOR BRitThese at 50 nM Danazol had no effect
on tube formation at 1 nmM or mM C. HUVEC | nvasi on Protocol: Bi oCoat

Mat ri gel |nvasion @l&%@r@wleelmﬂ@ﬂé\ﬂewlamm BD Bi osci ences (San Jose,

Cay - Inserts veqs, ! ehuabes.ab bt 390 kB8 dilRalBYgaPr i o L0

use in humdlfle I hcu with warm

EGWV 2 cordiaittigah gesGtah¥e F@{mﬁiluad@leénﬁab eﬁdtt&hempeasllsc(hmﬁlarlmf Appléed @alhsi on
insert at 100,000 cells in a total vol une of . Danazol and control

conpoundBigiagy Regerseh Institutre Kivklad, Weberhasia Soat159 P%pa%gﬁclé*rh%m sfgalof 10
™ and 109 45ik1i41 Q1Mo EME R RN 5 (g(?m\éfotnrbo%/ glgﬁou 2 gﬁiefeQeltlsooii y_bottom

chanber to rnitiate 1 nvasion and t | at es were ours.
Non- i nvaswalepletel (GsecinerBioOaod4-edtlif Tlumdrﬁ*@lhquhere mdmm:)m&wl ®hn3o0 i ened

cotton s s and then the insert d t with HBSS. The inserts
ver et herPdH e U BB RGeS SOF BT b om PR AHIHEAE Bat od 1 or
4 hours. FhaoreHeRP GEthVSa5 C@)‘«}tf&r M R&Hs.1 Afdr ik (i’r{dﬁBJlt?Jne tHeEAHEFe Iﬁédlﬂl%‘%v?ﬂ;m
excitation and 595 nm em ssion. LY294002 and the structurally simlar but

i nactive C@mfpldwdﬂtamv@@%ﬂ_eplacsé mitbcbither fp@blEGMeZ enftieshadifaMi- % eottt@lntnlgol s
Figuns 5, Coa! At N 2o BTRHPER' o' 38 bBiss e DERKL b BT GRR e "
tripli cat@itufddffbesent@sonaBl AeRsurs URSRYSweRI s odftdfoy@ed intht BEné hidﬂ@é?t ttest

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
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in Mcrosoft Excel
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P < 0.05 was considered statistically significant.
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endot helial growmh nmedium2 (EGW 2) conplete nedlun1(obta|ned from Lonza).
The plates were cultured in a 37C i neARpikqy W th 5% CO for 48-72 hours to
achi eve confluent nonol ayers. The nonol ayers were then "scratched" with a
1000 A pipet tip and washeHumem Iﬂm@iaca‘lr\Mem E\hﬂﬁh@@%@lh\edi um The final

wash medjtm

oot P P | | o A A
as i cCUuU dairtu dLTUu Vv

m-Wa r-at 0 i fresh III.';UI ti f+esh
EGV 2 el i 8hnt ai riogllao%{sr angefo O‘ﬂ;réncenzll%IéIP ISns )?&Z@ ééﬁ%‘@ﬁfsr ations
(Si gma, #CBRRQRtiorPhot ogr aphs |of t he dampged nonol ayers mere taken and the
plates were incubatgd in a 37C incubator{with 5% CD for another 24 hours.
The meIIsFMB¢e photcdﬁébhed agdﬂﬂéZThe ga%gi&ere measufed i n|83¢A
phot ogr apt Tg— AR TOT OSSN ftwar-ej o—gap refrent €
pr esent ed 1géﬂflhe nun§®fzof plxg%gﬂ}n t he agpf Resu ?@T?The rezﬁﬁﬁs of |three

separate experinents are presented in Table 1 below. As can be seen from
Table 1, danazol, at 50 MM 75 nMand 100 mM was found to significantly
i nhi bit HUVEC 44 @ﬁnaheu soen;idanazel entagewly T ER mcagigyments (tedeged ipepérmepisisd i n

this ass X 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

10 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
15 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
20 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

25  Kit (CASE™ Kit for AKT S473; SABiosciences, Frederick, MD) following the
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contains a cocktail of growmh factors as conpared to the FCS used in the
Matri gel nodel described in section C above. This difference in the growh
factors me@2aocsusst for the difference in the results olpCaiuse@owsdsny t he
two nodels. TABLE 1 Exanple 2 : Danazol Effect on Vascular Perneability of

HUVEC Monol ayers Protocol : S NEL e perfar to determ ne the effect of
danazol JRYBRHITUEL Pl‘iof%fOL‘f Ve raor &5&@’ ShEL g I@S%W&f | ot
number 7%@%@&9&%%&1&1@?} éﬁg@%m Wtﬁzle l%&—‘?o@‘ﬁ@\l& Ifd%ei%‘iﬂb%aﬁél‘a@&liy@uﬁhélel

inserts |ocated in the we f a 24-well plate (Geiner BioOne 24-we
Thi ncert acehnvertignbuilel SAempswitlt 66126 1R ricadetdc8§0On BIlbEANt plasphetylhtio 3Qs15)

usi ng endot.hel ial growt h nedj um 2 GV obt aj ned fr.om Lonza The pl ates
wer o ol varBe [ fing s FoRREROLY B ol B HeGloekR s e sT ARG sk okt
conf | yenag pandddemehipe f Lt ato® ARk Eﬁb@éiﬁ._- TRé6thersitbouyasedtingi steepoved and
replaced with fresh nmediumor fresh nmedium containing a range of danazol
concent r dradiebasay meagnizesERigdo providppmesiars bl Akt piotein( BrEinmiEr ce

Bi ot echnaq . FAI nd i | ewki n- . | b: S ! 1-9401)
vere s DashuEBRIEed o8 ek Ao alogseTong™hMndy v “cach.
TNFaand |Additiobof the ueaufrerup@al dvictoping Sdyticrafor ¢audRutey) foltovaed Bnadditich
increase in perneability. Finally, streptavidin conjugated to horseradish
per oxi das¥ ﬂeermﬁi}ufeqﬁ}l@rééwm et pradyges the rgsdbwhichomn bg mayurgds added to
each |1 . y dilution of 1:250. HRP is a |l arge nol ecul e having a
nol ecl‘glearco\;\ﬁ}er}rg%{l&% “about 44,000. Final volunmes were 300 ml in the upper
chanbers and 72 redulisiard presdnaddtio MabRehixdss. ok cembh sawalthere, Tdleofphat es wer e
i ncubated for an ad(gjﬁition | 24 hours in the 37C.i ncubator .with 5% CO .
After thiONPREFHARS Frilangaol cqyssd pn QC%F%lnr/g'ﬁd%@%PhQﬁﬂa%‘?ns SHHEED) Vi sual
exam nation of the cells on the inserts indicated that all of the

nonol ayers were still intact. To evaluate HRP fl owthrough, 15 m of the
resulting solutions in the bottom cheABEES’ were transferred to 96-wel |

ELI SA pliatesteaeh-teact-en—pathormed -t pHeater: W
tetramet m@@ |T1e (T™VB) SJFEEtW%QmCé;EWere S;%I@] D P , | and
t he col qr devel oped for 5 m puyegkat room tenperdture. Col or devel opnent
was stopgped by adding 100 ml |of 0.18 N acidic sollution. OD was determ ned
for each well PHOSPHORYLATION
VERSUS CONTROL

0.5 uM danazol 73.8% 92.9%

1.0 uM danazol 66.7% 11.7%

2.0 uM danazol 101.6% 9.1%

5.0 uM danazol 40.5% 17.7%

10.0 uM danazol 115.3% 112.9%

20.0 uM danazol 161.3% 128.7%

50.0 uM danazol 98.6% 61.2%

15

It is believed that these results provide a possible explanation for the vascular
permeability dose response curve obtained in Example 2. As shown in Example 2, low
doses of danazol reduced permeability, while high doses increased permeability. It is
believed that a certain level of phosphorylation of Akt at S473 reduces permeability (the

20 0.5-5.0 uM concentrations in this experiment), while hyperphosphorylation of Akt at S473

causes increased permeability (the 10-50 uM concentrations in this experiment).
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using a mcroplate reader set at 450 nm m nus 530 nm The percent
inhibition of perneability was cal cul ated versus controls, and the neans
for threeweepay@AiBlexperi ments are presented in Tabl e 2pCAgIScan/oB6seen
from Tabl e 2, danazol at concentrations of 25.0 nM or higher actually

i ncreased. vascul ar rneahility. A congcepntration of 10.0 nmMhad little or
no ef f ectPBIMRIESe ecﬁ@fﬁ@&ﬁ? iaf‘Q.Stffé’Hggﬁfelﬁ?r ABHEEAIISM ons from 0.1 mM

to 5.0 MM with O. IrpildsRebinTl EMIOGERE GO MBRblay@RCT eased vascul ar
perneability. The dose-response curve is very interesting as there is a

second peak ofAgdsayd wéreiperfomedctoniceninmatthoeifedt pbdarRz@Ghdidr¢id reqseronaps even

| to 0.005 nmM. Thus, .d | .exhi bit i Si t ed
dose 1 esgBEmsi e LEBIRER G Hatie PR R Bl TP ©
concent r alki19AOBRDIS 1T gpdicd QR11MBYbNYRY REsdagcH BiStitufee Ridkin@bhva)n Tondd ol t i on  of

HUVEC proliferation, mgration and tube formation after 18-24 hours of
i ncubat i dareiict Hssyawalbgr welsnsigwhrinertip@neRdnvsillel loncertrist ecubipreiipggrts,

concentrati for inhibiti i esi d i i e
Cascul o HoedBE e LORPYED 89, A0S EGRETLS SR 1HLR BRLER L hhDELARAC
concent r aindethslifl elisrserctsoedadtindithe vgRe dhanbdpof treabdllsiat y2¢,000ceiVpep 0. 5 mV)
have insignificant effects on anaiogenesis at 24 hours. TABLE 2 Exanple 3 :

Danazol ERfECn agplvpag i W nlmd B mpdiympd9aze The wakis foethedayeiendot hel i al
cel l A i I iy : S i j d, WA

ver e Ea A 0L PURAOH AR Ryl g 4 g
conf | uenascubasr ehthad % €D, foh4S belrk $o ewtabdish heact nelnehyed. Atoim ¢hleofplassage

flask usi.ng Tr. in-EDTA, and the cells.in t resul ting sus i N were
count ed {BREIH i HILMSBRECIS LI G HINEEAN S b AgEste st PIEKOYY ¢ he cel |

suspensi QAR ERbAR SoRPWAPrbAsbRIRERAE) FEULITRAS teLdrhn R HRen

1
seeded onto inserts ( 1 mcron pore size) located in the wells of "a"24-wel |

pl at e ( GdditheeendBitetinlebapderwe]] inFérisaxdrttited ldvated Irgsistance ns eomparedB6RGIB) i n
300 ? EGM 2 (t:o%FI ete nedi um (obtained from Lonza). Then, 700 ml EGWM 2 was
pl aced i n ¢4 BB om chanber, and the plates were cultured in a 37C

i ncubat or Wi t Tzl @Ochire 4 diah nais b A R¥EPH rdflRtedWIRFRWEEEM-2,
Transendothelial electrical resistance (TER) neasurenents were taken using

an STX 100thirkvitheis sexord @dédives Evaditiveh wehndaagegl, hydroxyflutamide

(androgen receptor antagonist), fluvestrant (estrogen antagonist) and PI3 kinase inhibitor
LY 294002 (control). Stock solutions of all additives, except danazol, were made at 10

20 mM in DMSO. The danazol stock solution was 10 mM in ethanol. Working 200 uM
dilutions of all additives were made in same solvents. Then, 200 nM dilutions of each
additive, and of equivalent dilutions of ethanol and DMSO (controls), were made in EGM-
2 medium, and danazol and each of the other additives or medium (control) were added to
the wells in the combinations and final concentrations shown in the table below. The

25  plates were then placed back into the incubator, and TER measurements were taken as
described above for cach insert at 30 minutes, 60 minutes, 120 minutes and 24 hours.
TER was calculated by subtracting the background measurement (empty insert) from the
reading of an insert and dividing by the surface area of the insert (0.33 cm?). The results
are presented in Table 8 below.

30

45



(both fromWrld Precision Instrunments) for all
establi shnent of a sem perneable barrier.
pr obe waswplzaned1iam each wel |
one in the | ower chanber.
follows. EGW 2 nediumwas carefully de
with | MDM nmedi um containing 0.5%fetal

Then,

TRtihe

inserts to confirm
To performthe neasurenents,
wi th one el ectrode in thePrappseolohanber and
the cells were treated in duplicate as
fromthe inserts and repl aced

one

serum and EGW 2 suppl enent s,

except for VEGF and hydrocortisone (all fromLonza). In sone wells, the
| MDM nedi um cont ai ned danazol (Signma, # D8399) in a ten-fold serial
dilution. TheTptaamest wer e i AERbe36d | HER aBBC i nEkibat 620 atTERAICA f pr f our
hours before|30 m of a sol ut.i on containing 4% fl uorescent-| abell ed human
serum al buni f was added to|H& hper | PHAHer of "EHES wel|I79%he pl ates were
i ncubat ed i n|{g;34C 1 ncubat ph b h 5% &3> § or ampaddi t1onaljo1§ hours. After
this incubation, the inserfs were repoved and |di scarded,] and 200 M of the
medi um from the bottom chapber was transferred to 96-wel|ll bl ack
fl uor o- pl at es~tFateom—in—ttipticaterHheftdvoresegnce—-af—each—wel | was
t hen neasured Oegtwaéi%?lt af ?gﬁzévavel e%%ﬂ}tz7 of 34@b and g@'ﬁé i SSi pn
wavel ength off 470 nm Mean|fluorescence units [(FU) for each insert were
then cal cul atted, and duplicate readihgs were averaged.  The results are
presented in|PdoiM 3. TABLEIZAd8can pé&8GsEen, thdlIwest |@8A3Entrati on of
danazol (O.OZLgﬂ}%O gvga t.ge greatest |nhibition (about 10%. Contrpl wells
run with no ¢ell "3\9 "6Yer 4000 FU [ n the | ower chanber|, showi ng|that the
retinal endotfipal ixl ronol ayepsovere seyeeti velyggergreabligisByanpl ¢ 4
Ef fect of Damazol on TER of Three Different Endothelial [Cell Monolayers
Assays were p&tyvsptid to determine the effect |of danazol| on
t ransendot helfiat—gtectrical stan (FER—of 5 ronen retygal—endpt hel i al
cells (ACBRI 9511HMIMpI i ed C%?leéi ol ogg7 esearchzéﬁb#shti t ut e3,6§§|6r kl apd, WA).
To do so, 150 HQepdAstmagee 14 human retinal endothelial gells were|seeded
onto inserts 1 mcron pofe size) |Ipcated in the wells|of a 24- well plate
(Grei ner Bi oOfdl | Thincert cel| culture |inserts, #662610) in 300 m
EGV 2 conpl et %.1”&%19&%81“ ained from Lonza). Then, the plates were cultured
in a

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

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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37C incubator with 5% CO for 24 hours. After the incubation, the culture
medi um was carefully decanted and replaced with either fresh EGW2 or fresh
EGV 2 corweaizniongiizsanazol at a final concentration of | REI/UBh&opBEbES Were
pl aced back in the incubator and cultured for an additional 144 hours.
Assays were al so perfornmed in the same manner using passage 8 human brain
endot helial cells and passage 8 human unbilical vein endothelial cells. An

initial EhMRRIYr aifpdk o'PAnhA} B0 Ai&fn SFER FiDSCkérmisidi® EVOVR vol t ohmmet er
connected to an STXI QO el ectrode (both fromWrld Precision Instrunments).

Measur enent s wWeredEdd efche akrecclhlﬂarmthms 1ncmdeaMB and AT Jho iihs actitheytesksiglans ar e

resent ed T, 4, 5 an are ented as TER
P aour ormdn PRR 55 fone Bl oSt B gfeepintiioRs AErPL BEh 2efa TaeLE 4
Human SRetrbﬁ@heIEingIe'@@éahﬁk'atl&ebftﬁ?ﬁ&h&ﬁoiﬁ@m BtadtresERBkat Relitadn Cel I's TABLE

6 Human Unbilical Vein Endothelial Cells As can be seen, danazol enhanced
TER neaswipeheditos of megharaep! ifqmeﬁotertmbcmqqsﬁ}atmnllttw prart, sause galdulambi | i cal

vei n endot e much

et oot on ol a0 Bl ASHSIoq8 1HF Blochh el ABPEREAARR S

nmeasur enefyhanic, vwhéchellleotsfoctat rapgs it @néatios bbwlncsalubmk@ranm[w&meroa It is
an indication of barrier integrity and correlates with ion perneablllty

Exanpl e STombéitaqpescetpberotyre. Akaraperiasgiirthichepsialacsaynamsd shgrbsenseddd t o
det erjgi ”E‘snfeékeflﬁri ‘%(%{AhéB u%@tﬁé&%}%ﬁ@ﬁ@@@%%'&%%a 1&‘&‘&1 ha ADWBR retinal

endot hel i al I ol ogy Research Institute,

Ki r kl and str‘éﬁ)ﬁbe’fheﬂmedcltla cwskelgoouppdars ds2d benBvdlyabih ttanseyeasis, petrhﬁpwence I n
EGW 2 nedi u Lonz Al kersva |1 e, MD) containing 2% fetal calf serum
(Lonza). hrég %ﬁlq%t%\?\&oé’e?ﬁ%o <@Veld%ed from the passage flask using

Trypsi n/ EDTA. fhgafRkhS e!nﬂot%@l@alrc@%épm@m $YS RENHLO T MBiSlogPRBIAF-hand seeded
on a 96-well plate at 1 x 104 cel wel

Institute, Kirkland, WA) were seeded into Falcon Optllux assay plates (BD Biosciences) at
15 1000 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 IMDM medium supplemented with 0.1% fetal
bovine serum (all from Lonza), and the cells were cultured under these growth factor and
serum starved conditions for one hour to suppress actin polymerization. Then danazol (0.1
20  uM or 10 uM final concentrations) or the PI3 kinase inhibitor LY294002 (10 uM final
concentration) (positive control) were added. Immediately following addition of these
compounds, TNFa (final concentration of 50 ng/ml) was added. After incubation for 30
minutes in a 37°C incubator with 5% CO;,, the medium was aspirated, and the 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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EGV 2 nmedi um The plate was incubated at 370C with 5% CO2 for 24 hours.
Then, 200 m of either EGW 2 nedium (control) or various concentrations of
danazol wepeonddessi and the plates were i ncubated for amCads$eenossbl 2
hours. After this incubation, the cells were fixed inmrediately with 4%

f or mal dehyde, ref er.at ed and t he t ent of h sphoryl ati on of t
det er ni né S@ﬁﬁ”@ecﬁ SRy Tediptiie T & AB 7 RMGH g RTRG Ry REA %Af%lg

(CASE(t mhnilfick dfPlzof ¥ $ATB11B Q3 G e mﬁﬁﬁféef‘ob%g?lmeifeod&&wdng

t hemanuf acturer's protocol s The CASE(tm) Kit for uantifies the
anount ofThest findingsicqrpshads Wmtbmwa@lsd)ismnst(sq@rmc\eow axemaptdsyeat bWteotialazsﬂlkt

protein i ar leI assays u a,conventi onal EL

ot or i et & BB SE BT MR AR RS E e LT TN T and i s
recogni zednfiyated e @114 ARl 18id RM g%&eumlr Hevelsndlt withantewgelpahididegeocassays
to provide a neasure of activate rotein. The other antibody used in

t he ot herPogs. aDﬁléﬂZOh@EiaIyY2%&QéﬁﬁQféﬁsthe mumbsr 9§ rells cxhibétinpstissofibarot al - Akt

pr ot ei n. i bodi es are detected using a horseradish
peromdasfg%]g ﬁﬁﬁg%ggﬁgary anti body. Addition of the manufacturer's

Devel opi ng Solution for 10 mnutes, followed by addition of the
manuf acturer's Stop_ Sol ution, produces the result which can be neasured

col ori metixample$: Thifect 0§ Danazol og "ﬁ’r‘@'s%tr‘i?sééﬁp?f Kompgnation pe| ow. As can be
seen jphere, a'IJIur?(fm {RGa1%R86 @Ml%%!ﬁs‘é@%ﬂ?l{{l %é)iﬁl ic& @gﬁ ‘B%I@Q){ ﬁg&raf'dﬁse in Akt

phosphor yl ation (activation eved t hat se results
provi de dngastsi Kirklaed pWay) atdroscctiod inttdﬂEal\ZaS@ptlth( apsmymm (BD Bidosacasgsponse
curve obtai ned |n Ex n

npl 2. As Ex | d |
educed PORITAANIN | HE H\Aﬁ%r%leﬁ%ﬁ@@@”é@%%@”@ag et vlisf oF £ ] 917027
bel i eved tdots e gdazigevme icPhozROREXka b @vo@fncﬁmtomm@év/ﬁcogh%ces

pernmeability (the O nmvl concentrations in this experinent)

hyper phos%HmuyS aThe@nthefrnedklIm atas 8AT@vedand eeplaasd mathsAH) el &Bmuluutey (the
10-5 centr t| 0 t erl nment 6. FEff Danazol
P A A e IR NG T R g0 ek
Monol ay ergithedandciiee ek homoeaddscaah sfaftddeohdiéior dretighftodapnzal and
steroid receptor antagoni sts on transendothelial electrical resistance

(TER) of astinpalymerizeizon. ebwst the megiung afap serponeBrnd 1@lacedpth fseshCel | Bi ol ogy
Resear ch l%&ﬁl%u% Sfedfﬁ'n{ Mp%[%gﬂen%)wnh 2 Og'of&a? 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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Geiner tissue culture well inserts (Geiner BioOne 24-well Thincert cell
culture inserts, #662610) were coated with 5 ng/cnR fibronectin (Signma).
Then, paswegeilolididsunan retinal endothelial cells were seectas20mavsshe upper
chanber of the wells at 120,000 cells per insert in a volune of 300 m of

EGVt 2 medi um (Jl,onza). The volu fqr .t he | ower . chanber s 700 ml of EGW 2
medi um (Lonza)® #ﬁgﬁtaﬁa%%d et Thuealiegree Fl}?v%@ye?ﬁtﬁ%@a@g?féﬁ? aﬂqlpps% CO for
48 hour s WRePELAR! b dufibAE hd RIQLAMBNA! differdirQ0MbOf fohhaidieeak! on. TER

measurenents were taken using an probe attached to EV vol t ohmmet er
(bot h fr clepwmsichtiorPthe closdgerappingt. rAtrtbatesyest danazdlldosnel nidt diffusmFiactin

integrity, of. t d lial barrier. Al i t hi bi.t ed. .l evat ed
et ot ancutaiok nRagh e sy Rnusl Ehsndas. AT RUN R b teG P e um
was c3r efgekdisted dapitRd fiB&d ah @R caCRAntiafJunt HiRSherfatdvbrdof st BelBRErvh isidelt

several additives. The additives were danazol, hydr ox%/fl ut am de (androgen

recept or Afrthefehrgdpnazo] desed10- AnM) &xre waero ageigonidtfyscatrdnipg3tikbhase
i nhi bi ) .. | i i ons.. of additi
| nhi bi t OrﬁﬂEng\%[f‘og)gg%]t(t 8%8%0:%%' I%oi%nt%\\)%%(seﬂs—;ﬁ.e lfhé gﬂﬁmfg se@ﬁ L}Vlf?lqg+ FoWEE RoscSSFE Pt

danazol, were na anazol® 'stock sol ution was 10 mM
i n et hanalanaAdb ekhibige2OPerivc Bt sthintigpaatmaldicaddg tisrtetubwRrstabilbckeion N sane
sol vents. . Then, 200 nMdjlutions of each additive, and of equival ent

di | ut i onssiBflardp khat ebsearrdl witiselackigre! (dilayol cpppeunhiowmtostabilize apddi um  and
danazeg|l f hey; Rl i added to
tho 8] | FARRES rdeitn B i AOELK, HER Db L W IR Ao Do bl o
bel ow. THeampkeltchsngedrtke VRET mpitteoed aobs&-depdndetithearinec u@ptho dlowash . 1 TER

nmeasur ement s re taken as described above for, each,.insert .at 30 m nutes,
60 i nut GENZPE0N TiEfcdbe S SRSHILH PronARRE A SAME I AR BRSPS i ng 1 he

backgr ound) fRasy[,RIESRE shGIRE HwePEEIK direbs BB Nt FRAOH NG Werdfch BRRDAtaBNd
dividing by the surface area of the insert (0.33 cn2) . The results are

pr esent eduifaccPaiide(ii®) the higheSTABIOHLM dagazphdossshgwed stiongmtTabiieer8, danazol and
hydr Ryt ROy SIRPaE LA RIBr aay s T v eLBEHT TR RERDRRT a5y S dmlar e 1o
t he cont rsebn (/ith VEGRLAEShibitddaFEaR! stanigyent ed the reduction caused by
hydr oxyfl utam de. This could be evidence that danazol is occupying
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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t he androgen receptor in these cells. Danazol and fluvestrant showed
additive results at sone tinme points. Exanple 7. Effect of Danazol on Actin
Stress Fiwenofarsmssti on The | EJs of the paracel |l ul ar pat raagseorolosder AJs and
TJs. The actin cytoskeleton is bound to each junction and controls the

integrity of the ju ns thro renpdel i n organlzat n of the
actin cytcagﬁféaﬁétl% PEiThereceokiedL s dugierls Wﬁrea%alﬂ?f%q SReS vt hadhani cal
forces tqytheick H&l@ltPBy‘éﬁldttH@ﬂ lyl%tH Stdbeimo%H?crlEe c&é%%@s Gtdr UITRE r&Gagact i on
and changes i n norphol ogy. The process of actin polynerization is very

dynam c, mblcohexélabtowerd yansférecdrtagi dmi amcrrg@amltrzﬁage m’memfanécthl detgisrwast ur es and

e S ARG RSB SO NP e B T AREE e cer

phenotsy peoWitiol wditAnserrd®toc@bds oataidsg D paaﬂmmsﬁl d3nhbealis @asittbpbprs. The
actin cytoskel eton appears also to be involved in transcytosis, perhaps by

regul at i rrateh evithollwkto atti-YEvedhesia polysient] bettiodal(Semgtiraichedpge ( ACBRI
181, [ d
1oty FoPsSiliggotinhh ol AW TRORRISRB! bl TN, ailoatPlerAREIES |

a total \vetubaedavezdtht at 4 ofctdvbibitabshakient6 kaptar)VE thdhephdions theekeaasl t ur ed
in a 37C incubator with 5% CO for 48 hours. Then, the nedi um was renoved

and repl addeaily wersdhemyvashed Faymiimas dvitinics eolg IhevebiiEd. dtrplcascths Potal bovi ne
ser ury( a'ﬂaorﬁ HRBLAN 7R w@r@ﬂe%Q&f&%'@n‘&{%E Gt Pt Hrs‘ﬁjs MQ&ﬁ'ﬁg dgé“é&ﬁalﬂ{ ngwt h

factor and serum starved conditions for one hour to suppress actin
pol yneri z%)%mducﬁgelyedanamgbn)(o 1 mMor 10 mMfinal concentrations) or the

PB ki nase i nhi 294002 (10 nmM fi naI ncent ra Siti ve control)
wor e added. 1 TSGR EERPREGI St A Bf POREYS Db aE Y REAGH | nal

concentr altz'()%ltﬁ’?orﬁohdw/ 'Tb)deﬁé’?rﬁm%gﬂ@&bhoﬁflﬁtﬁn dn'a%tlagﬁﬂo% frOthe 305 mgubes in a
37C incubator with 5% CO ,the nmedi umwds aspirate and thecells were

fixed w tdlarBOIBD/ﬁllﬂ‘otrﬁgﬁtIﬂ@h@'Gé’PR@ wfb&ibﬁ&tfegebmrbmuestamaig were CeBShtidlor ten

1 1 th 100
m prs B8R bR bl dSar el Tr e SR PEUREGLT, Pes for s
m nut es. d%h&udméthzspemm& hang Wesiaerl irhygng stoBsn. Wikdteh(fd ad prieatedaindab nl  of

a 1:40 dilution of rhodam ne-phalloidin (Invitrogen) in PBS was added to
the cel | P bdo®tain for F-actin and left on the cells for 20

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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m nutes at roomtenperature. Al wells were then washed two tines with 100
m PBS. Then 100 ml PBS was added to each well and the cells were observed
and phot oyoapteediissi ng an i nverted m croscope wth rhodaeirns2610l08%66
(ex530/ enb90). The results showed that danazol affected the ability of
stress fibers to devel op. Wien treated with danazol, the cells exhibited
different staining patterns, dependent on the dosage. At the | ower danazol
dose (0.1 mV),Adidnfudsgers d@hdboNehustd AR ihh%-%é(&lf%ﬁh%ﬁ&’}ﬁi%rﬂgﬁﬁ{ ved,

possi bly indicative of a stabilizing event or of a resting phenotype. At

t he hi gheYEQHrawst adosen gre@c0inaidpse otV lesadHeribehesphiotyHatmml ti pl e focal points

were detected., These, f.indin correl at i,th previous results (see evi ous
exanpl es) VRO BIRY AaRA T T aEE s o o 4Bl S ABrITE S Bt ReR Hanazol
doses 5i NcA RaSR! PHRSPRAPIatibh ¥f VENaah&td dMlhated viiey eebifsctaddeh@idg ba tisd r ong
stress fiber developnent with intensely staining focal points. Danazol and

LY294002 rdsdue i sencrdetymsmsahosihordptian ehiEshdhong leads de &Jfdisgesebdyaidopnent

ith TNF I v Eff ! : i t Fi ti
Huran 1 et s RIRG G bl Salyos ABAR O BELR T AEER TP EE) Resear ch
| nsti t ut eevdfsiblclinteehalionvedNeE-sedtdad absatiatddal gloredpdd Bavteraasaionplsat es (BD

Bi osci ences) coated with 1 ng/cnR fibronectin at 3000 cells per well in a
total volfgebagh loppeppsarpio %gﬂ@WH@Bi1@W@EWZ%¥10a%1%r§Fé§n {eFese tured in

a 37 inq{#)dtap M 0 p : t i un : and
repl gged E\&%%\'b%bgtg %afﬁtlzrhgg B?thte}? g“&%ﬁ?ﬁ%%g%tﬁpf?ﬁmqﬁ?g e Va\é,tﬁ tlgﬁg&)\dﬁ %t al
bovi ne serdmrdasd in dctiseTRhoAZapssoantornt tvéh aelihease irethe bhtrigr-athbiizder t hese
grow h f r d serum starv cqndj tions overnight to s re actin

ol yrror | JALEisRS TR FHE b G s et GHCF Gl Gsed SprRRsgon

U tracul thiog hii6R SBLBRACE TR I Sk phitian 2ol [t 18ty RQY HARzSIBFAIMGR MAL Ni Ng
danazol (0.1 1 mMMor 10 m) or the PB kinase inhibitor LY294002 (10 mV
(posi ti veo dmmctivhtjon gfteercristabillratd GhPasics.hint dvdgwne dempaolmdsy prover8hari nut es i n

a 37C.i ncubat or. wi th 5% CO.. vascul ar end ial growth factor (VEGF)
(fi ngl5 co télhﬁlrzgllgip&}ﬂwg‘rmggql%?vﬁflss lﬂﬁlsce(ig&g}&%’e%ter i ncubation for an
additional 30 mnutes in a 37C i ncubator with 5% CQO2, t he nedi um was

aspirated, and the cells were fixed usi nﬂﬁS. 6% f or mal dehyde i n phosphate
buf f er ed Iseample 10pgdfect of Danazakiapnd Séeroid Reeaptox Apfagonisty@n Al | wells were

then washed TER of Retinal Endothelial Cell Monolayers

Assays were performed to determine the effect of danazol and steroid receptor
20  antagonists on transendothelial electrical resistance (TER) of human retinal endothelial
cells (ACBRI 181, Applied Cell Biology Research Institute, Kirkland, WA). To do so,
Greiner tissue culture well inserts (Greiner BioOne 24-well Thincert cell culture inserts,
#662610) were coated with 5 ug/cm” fibronectin. Then, passage 13 human retinal
endothelial cells were seeded into the upper chamber of the wells at 120,000 cells per
25  insert in a volume of 300 ul of EGM-2 medium (Lonza). The volume for the lower
chamber was 700 ul of EGM-2 medium (Lonza). The plates were cultured in a 37°C
incubator with 5% CO; for 48 hours to establish intact monolayers. At the end of the
incubation, TER measurements were taken using 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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two times with 100 ml PBS. The cells were perneabilized using a 0.1% Triton
X-100 in PBS for 5 mnutes. Al wells were then washed two tinmes with 100
m PBS, awo 260/1si530f a 1:40 dilution of rhodam ne-phal | ecaius2qiosi46r ogen)
in PBS was added to the cells to stain for F-actin and | eft on the cells

Wi L 100 4 FEBerRBIRE LY <SG D0p opfobhy SRk SolipOm ! A o e |

(4, 6- di argadhR; @erelfy%xlat 6o in ﬁMStst@B@da(daayusw&g;smlbn%kqbln% iwas added
to each wel|. ‘After m nutes, the cells were washed two tines with 100 ni

PBS. Thereth00L. n’WOFlB@ %&ub(ﬂ@i@dwmmédbhddm‘rds veane maHe ircwiniessolwents. dibser ved and

bapI (ex3a0 AR el ChdeE e el PR BRsE it SRS e EFRERO S he

abi |'i 5y qtomgtdl@swedcl RaleSn FGMevabpm, WedarabSaheda sMndamazlditiviercel |'s
exhibited different stress fiber formation patterns, dependent on the

dosage app¢diea.(controbhecre gdeest odbhuelbs indbe eorpingtionsjand dingk psecriasions n
stai ni ng %Q&zﬁﬁ'@ﬁ%%bl% Bglo%y"ﬁg d)??ﬁg%w@t%tﬁ @Eé’e%%ad@ fned- 1HMb9%?%‘&'TEﬁ he

di ffuse stainin ersisted r éss ers and ocal pornt’s around the

peri met ermcn‘sumhts@eérb sakeebedsscabd shovAfortdaeh msglness nﬁiranesz 80 ndoases, 600. 0
mV), there was no | onger _any diffuse staining, stress fiber devel opnment and

focal poiRtgteiapd24 é@'ﬁfs TEE @%Saﬁam%e%%whmaﬁmﬁ&qhe bpeigeeundgaeasuismegianazol
exhi it e (o) EPW]I]

st abi | IOI zgteﬁgﬁﬁélhé%ﬂqgo?@%hgsft&%é@ 0 sng?%/etégé%(%l liaﬂgq@ltt?l?g&%[ Bl a Taxo ﬁe corrpound
known t o (8833kin’).zEh@rsulpoiry pesérted imi Babdd L(bbdlew) Wth VEGF, there was
strong stress |ber devel.o nazo chan VEG- pattern in a
Gose- dependentATEihe e 9 IS HhaSiirg! ioramadis JOR HGSurRRdD { he ot ess
fibers | aS9rdynRHNgERda0d RORR §§ ftb's'i@st@rbﬁ‘é RII0ELARPEANRGS védylslighile 1.0 MM
dose showed féwer thick stress fibers, but focal points were seen on

cont act sudffbwesrantihatl ¢shéritiplly ne effﬁ@he@npami © thM@im’oéﬁIm tr@kbmenti hBaeatokt r ong
stre flber ment with foca nts 4002 d the strong
Strods tiEenfiaEs BRNERn dhich hRRoRTe Bf e eR ey R a ot
Exanpl e SyittEck@cirodt. Bar@znthe euMasCEaiplEfd@ishelide e@?diaﬂeé that §adaz&lagher i n)
Phosphoryl ation Passage 12 human retinal endothelial cells (ACBRI 181,

Appl i ed Q@scupyBIhegpdRasEacepfor dheseweBs. Kirkl and, WA) were grown to
confluence on fibronectin-coated ( 1
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ng/cnR) 10 cn® tissue culture plates using EGW2 culture nedi um (Lonza)
a 37C incubator with 5% CO . \Wen conpl ete confl uence was achi eved,

in
t he

medi um wawsorep/#esd with Ul tracul ture nedi um suppl enent @dTRISR0O3EE f et al
and the cells were cultured

bovi ne serum and Lgl utam ne (al
under these growh factor and serum st
t he nmedi um was renoved and repl aced w

fro

m Lonza) ,

conditions for

f%ﬁfgégh U tracul ture medi um

24 hours.

suppl enment ed 7o TET SITROY 51e PFERTAD LT BT Go" NS ERORA! N
danazol (0.1 MV mM or 10 nV) or et hanol hicle control). Aft
i ncubation for 15 nlnutes |nnmu&%c |nnmhaﬁnr ithinu®6 CO HOMHSCU|8
endot hel I al gl VAL T Q\JL Ur NVEER \I I 6 nnncel (_1lLI UII U 50 99[ m
added, and théN%W%tes i ncubadd or aﬁi%ﬁﬁltlo&Q s nlnGFZQ in g
i ncubator witlh 5% CO2. The |plates wefe inmedigtely treated to |y§g
cells as folllows. PBS and tlhe |ysis puffer (PBS containing 1% Tri
suppl enent ed vi.1 hMpPesploht qs80i03hi bi { 3F1.5@I ut i|c3S.00 and | 24§.35 gna)
i nhibitor (Sijgma) and sodi um ort hovapadate at |a final copcentratig
rnM were cooled to 4C. The cells wefe washed [two times(with 5 n
ice cold PBS [and  fhpen Tysed j9p 4200 nj @7 44 he |qg5qgld [Vspsohuffer.
resul ting proteln extracts were transferred td 1.7 nl nmcrocentri
t ubes, and ceIHY@@bYﬂ@mmab r enoved by splnnlng at 4C at |10, 000 rp
m nut es. Then——459 ] teared ot ans
cont ai ni ng 25 §4 Protelnigpn beads Qﬁiﬁiltroé%%fhcoat<§1%ﬁrh 10
anti - VE cadherifdmeifgh@nrl | anti body| (Santa Crjuz Bi ot echnol ogy) (
performed fol|l owi ng manufacturer's pfotocol). |The extracts and bg
t hen incubated%80@?®bght at| 4C on an|orbital ghaker to ¢apture VH
fromthe extr ﬁ@gmgfads were then washed |four tines with ice
|l ysi s buffer. el"'ease the protein|{fromthe |beads, they were heg
10 m nutes at (75@Mn SDS | daxti3ng dye| gons@i ni M420% r edlic7ygg dye
(I'nvitrogen).| The rel eased |proteins Wwere separlated in 44{20% pol yg
gel s (Invitrog@Hyﬂﬁﬁnﬁzo volts for 1| hour. To |detern ne|phosphory
total protein le gets, I-’il(é-M dira IEWJ (tTvit m—a 13'4?554-«) r
(I'nvi trogen) proPE|n st ai nijng "'were sequenti al l|ly perfornmed Toll ow
manuf act urer’ sﬂpvahampl The gel s wefe phot ogrlaphed and|densit one
per f or med u5|qg Kodak i magi ng stat|on. The rlesults ar¢ presentg

ollowed by

0.1 uM Danazol

10 nM 257.51 240.49 225.98 267.27

Testosterone

100 nM 273.52 287.54 259.01 283.28

Testosterone

followed by

0.1 uM Danazol

10 nM Estradiol | 246.50 245.50 250.00 328.33

10 nM Estradiol | 276.53 307.56 282.03 363.36

followed by

0.1 uM Danazol
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9 bel ow. TABLE 9 VE- CadherinAs can be seen, danazol caused an increase in
VE- cadherin phosphoryl ation. VEGF caused an even greater increase in

VE- cadherwo 2ptoospisor yl at i on (hyper phosphoryl ati on), whi ehTasgowessssed by
danazol . VE-cadherin is a component of AJs, and phosphoryl ation of

VE- cadherjn can have _a variety of effects endi ng on the residue. In
goner al . EYRIE AL JHSSHbPaRatal gn AR ess TBe: FOTEAIR 1 0 A di sassenbl y
and i ncr eased w4y aHuhiah¥enaPeldniEuBPm RPEIPNSY dHddtHeAM ccIOVRFBRI 18@USes a
rapid but reversible internalization of VE-cadherin associated with reduced

barrier fGaic8ystams Gorpertibackiclsop dypedosior dppkedCeil BiolhgyxReseatchr nal i zed

VE- cadheri n. dri an, | ease in topl asm c. pl a, scaf f J rotein
Uhat - comlnBaE)-PuGE. VAT ER05st g T bR i Ba e L ETR LA BRI e Ve “Rhon
i N associ@dll Systithd @01?81@&6& (SRERIVeNidthButBefol IAPptisd ebil BiglbpgretRases | i ke
Racl, Rap-1, and Cdc42. It is believed that the increase in VE-cadherin
phosphor yingttiigh kopdand, 84A) weretiicedeghipler itnehambepglassilides ¢asieddvileS dafray ol

i i ! . . . L .

s Ton AL ABBRSACh L0 10 Bl POH-R RN TREEENRS, FIFRRTPn ),

i nduced bbhe\fHEs whxanthedifa 3E ¢ avubabr WahaxoCOafis 48tieued witiRdgigpt or
Ant agoni sts_on TER of Retinal Endothelial Cell Monol ayers Assays were
per f or medn¢Hunehargss ndheh dheiesteompgnrnds{danaspl, Ihd ond GiPe dilwiedgp bfanks

ant aggni ka i resi f human

reti %gl Zih %I%E%F?gpﬁglgﬁﬁgﬁ?g&iﬁ?ﬂfg?&%ﬁeﬁég%@ﬁﬁygﬁgﬁg@%%s earch

| nsti t ut eonkintlatiemsd dandpl (1M iBSigma), FFmélr ng/mds(Seznca)l andr €1RVEI M) nsert s
Greiner BioOne_24-well Thincert cell culture insert #6626 .were coated
it B Pt BREALER e FEm SC L O Bt T B Ra oD RN oot o
were seedgd4ihR ih RS 79O REULEBRANVRES PO, Na e liSindtibalidfl; O theafinl Faper insert
in a volume of 300 Ml of EGMW 2 nedium (Lonza). The volune for the | ower
chanber wapiratod antl thef ceenvere freadi usg(1.0hAaimaldthydplimplesphase buifered saledt i n a

S7E i i B S Bt U ol 0L Sh At Loy, A
attached 100 [FYEY 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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Cor poration (exclusive distributor for Applied Cell Biology Research

| nsti tut eprtiqel agtingigrs anm) orgrerization o i 4dhergng Bmetieiish dieplitiag of SIP drads tvat ed
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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-
well multiple electrode plates (§W10E). Each well of the plates was coated with 5 ng/cm’
fibronectin in HBSS by adding the fibronectin in a volume of 100 pul per well and
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The plates were cultured in a 37C i ncubator with 5% CO for 48 hours with
dai |y nmedi um changes. Then, the test conpounds (danazol, TNFaand Sl P),
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m PBS Waa% Qndﬁ% RAG W 4bo gi‘gf ﬁ&% fcﬁ(ﬁfrg gg%; é%ggegpdjf‘f{kﬁﬁtggr aphed

using an i ver M Croscope - u am ne The

results ab@m@@tohﬁmediamEaEtlszfef @sﬁeﬁphﬂdhﬁcmmlfbw bburs in £3%°( inkebsort 0
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of the c ours, staining simlar to untreated con at 24
hour s. Ww&ils‘ﬁrt\lﬁmdbbmmgsﬁnabamcémtb&ms wearazelgé mMy (Sagrha)tandesd P (MufMh) t he

nunmber of cells ibiting.stress.fibers d the thickness of the fibers
i ncr easi r{élgﬁﬁ)hﬁﬁg“lﬁéﬂ‘%&“mt@@ qr ?(ﬁ OWUPress fiber formation and the

thi ckness of tIHQhJ ﬂeﬁﬁél%nﬁéth@lhdl c5ﬂ1m50 plﬁ%n&ﬂﬂfaloﬁ@'sh&)@éddhlhbﬂégs% kU fled
edges were visible beginning at 3 hours. Cells treated with SI P al one

showed acsicamparetlite ahtraatedges]ls wiartmgddoel b@@éhlnmb@gﬁtenmea‘gnm andperbintings and

ot e aaE S toR R ST plobf Spdiddh HE s IS R o bR B RS BRI b ©

rings. AlssteddiiftinigR f&&ﬁ]%ﬁﬁltéﬁ@&eﬁ@@@ﬁﬂéﬁ@nd%ﬁmaﬁﬂok Ybait 3Huf. MUn@soland 24
hours. For the retinal endothelial cells treated with danazol al one, the

cel I's exHingitl8dn gempimaterimerogsedi the R 1aes aenpareditossLP dlpnd anslamngieated colds,
thr OthOLhtndttltﬁg itgc%alséd Eti@pér‘sllfsgeh ?& a%gg% 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.
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on many of the cells at 3 hours, and staining simlar to untreated controls
at 24 hours. Wth TNFaal one, stress fibers were seen at all tinmes, with the
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reverse dKa¥e @pﬂa}cuaw&}h%paéﬁﬁf%@ ISR agdré imsubptghwithore COa- The s
experipne AN=To tHr

ef Peclltos gibr%%ﬂﬁﬁ%lgtgﬁwﬁgh naIearla gl rlr)\eérfﬁtJJEI%:}l\?2(%3u ot heFdl{tulquet f%g%%)anazol
al so revaddecﬂtddaehfx&ﬂrrﬁﬁmq)tat@fwa'e casecfedbe s EQISUOagstty aiilkairar bot h of

t hese t s of en thell i.ffuse perinucl ear st een in
ColTs ¢ aSteuall coady she ERone melimmre Ao i fdeber Suithdth kb EG s
Assays WeEEMREERIAERRdhe SGHERFL0, @b%a%a&@@tceﬂ’sf% quhe%tes were
transendot helial electrical resistance uman renal gl onerul ar

m cr ov as oatamnecepditst the IECASZE sy sten @mbal@t}for eé IhbuISyls & 8/ @enpsoaviton
Xttt oo, N1 SRl LR o8 RO RGBS B o
Cor por at | @NtufcaxEdiths éﬁéﬁ‘w@lls The BlitRwdrefecbpiictRido @a ECBIZ 9g¥mRagear ch
Institute), Kirklan . Electrical resistance was neasured using the
el ectric 1@@4b|ate§lfggzm q;{détlonal 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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i npedance sensing (ECIS) system (ECI SZQ obtained from Applied Bi ophysics)

with 8 well nmultiple electrode plates (8WOE). Each well of the plates was
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SIP (1 mlb(tﬁingjfm)hoAEﬁb&s(thle%@bﬁm)i the®shof banoereiindtion, Sndtatngd n t he

retinal endothelial cells, 1.0 mM danazol al one showed an i ncrease of EC S
as conparcélﬂlcﬁldoli’rfPFBQ?@HV%GVIP%PW?WYFYQ about 1.5-2.0 hours after treatnent

and per i SUi NGOl RN Sus SLRALENGNSIURChANNNGLAABR 190 FRLSi

conpared to unt reat e star I rst m nutes after
t r eat mentassayd Gid84) pmetiasbdrfroab@;absl&létomr&envaaﬁ@tmhd(arﬁ«ﬂlcﬁiziﬁg the conbi nati on
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endot hel ifilironsstihsoateti big/sth’ )a6ﬁ{ellfttassmultpeﬁt plenenumm‘ﬂ@i&2 callltowefnhade

© ey 5o LB R B O it R il T B3 a0BH0 5 REBRAS d3BRets hour s

with the @gneaahegheh, M6 BBGANMOGEIsHirRGd BLd V@Me@b@mtmﬁec&ﬂnml@mm SI P al one
al so had no effect on ECIS until about 30 hours after treatnent. SI P al one

i ncr easedupirgerisapathelil Yodetahberang waumeligdutdnms Wesm PBOVats. about 60 hours.
The CO”b'ﬂ”éﬁIchﬂ{‘vs&Ept&%%ﬁ%hd ?‘f‘é’s ahﬁllﬁ?‘g’a&?er? [1 Sglhmos%lelﬁﬂn% (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 pul 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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The test 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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Example 15: Animal Model Of Vascular Hyperpermeability

New Zealand white rabbits received 0.215 mg/kg of danazol orally twice per day

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

reduction in vascular leakage caused by the danazol.

Example 16: Pharmaceutical Compositions

A single danazol-treated rabbit gave 16 fluorescence units, which represents a 94%

Pharmaceutical compositions of the invention will include danazol and a second

15
13:
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drug in gelatin capsules for oral administration in the following amounts set forth in Table
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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

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.

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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Granules of danazol and the second drug will be prepared and incorporated into hard

gelatin capsules. Other ingredients in the granules will include PEG 6000, Poloxamer 188

and Metolose HS 90. For methods of making these sustained-release formulations, see US

Patent Application Publication No. 2008/0249076.
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injury, acute respiratory distress syndrone, age-related macul ar
degenerati on, cerebral edema, choroidal edema, choroiditis, coronary

m cr ovasowbDaniudisssase, cerebral mcrovascul ar di sease, Bafrasdiivmasiel edena
caused by injury, edema associated with hypertension, glonerular vascul ar

| eakage, ock, Irvine Gass Syndrome, ischem a, macul ar edens,
nephritis’ ?ﬂgéﬁ$§gé®WiE§ nephrotlc edema, nephrotic syndrone, neuropathy,
organ failure due tQ RARRRf tﬂ‘éﬁhf&hﬁ@&%ﬁ'o@corﬂ%é@ﬁ@dhﬁte@@?%scu%' nonary
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S anert & ietvhsiin e EOR Rl e b PRt P A RS eS ai abeti o
nephr 0patﬂ}z*gert&{sdneQl%%ﬁulald\&a'%%l!aﬂl’eﬂéag@ %enﬂfrbh’&@&%h@é]@ kel Ak 'S9H§roﬁfe t he

ski n. he meth of Caim10 whérein the vascular conplication is

edema. 12. 1s€hhm1md¢ot¢r ofen@l, acphrit®, wmlr@aﬁncsheepmgm¢®maco¢mmtmymdmmes

g:)rarg ﬁtslc g_tt}%ﬁ%)%la yd? 58% ?%]élf%iltﬁ,'g ﬁg?rﬂ%tpr}e %cl(a)l}cnpga purprnonary e?ler%la nputl h ene}/rgj}s cul ar

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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14. The method of C aim 10 wherein the vascular conplication is diabetic
macul ar edema. 15. The nethod of C aim 10 wherein the vascul ar conplication

i s di abetwo 208015

m3pat hy. 16. The nmet hod of O ai m 15 whepeirrustoe/osi4abet i ¢

retinopathy is nonproliferative diabetic retinopathy. 17. The net hod of
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nmet hod of any lon

19. The mgthodyef
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1 wher ei m<PrRAihY
day. 33. The ngt
conpound i s adm

t vascul ar _conplicati.on i s diabetic nephropathy. 18. The
o ofretnao ShCRIm Inar BT i docidizorn ?’Fﬁg‘dﬁ&f’ai%%“‘ganazol.
ati@ny one of Cainms 1-18 wherein the danazol conpound is
I1y. 20. The nmethod of any one of Clains 1-19 wherein the
n. Bht.mdthed ok hod 16fwheran thea@seiaromimplicatom is degetio 100 ny
onpound is adm nistered per day. 22. The nethod of Caim2
hg to 100 ng of the danazol conpound is adm ni stered per

hodrifmé&hed 6T Rih o vaickeih FRGaléllaohipli98idilis Afabkiie danazol
ni stered per day. 24. The nethod of aim1l wherein the

second driogfuias cdem.ug ef fective to inhibit vascul ar hyperperneability. 25.

The net hod of f;
angi ogenesi s, ‘an

3 Mk HRGELACRIS 161, AERSE AL AN L Bcla0s vghyes

d the sécon I's one S "angi ogenesis. 26.

The net hadtiedpatlyai m 1 wherein the second drug is a drug effective to

i nhi bit vascul ar
wherein the s

ddond Hreugethed g

endot hel i al 8romﬂh factor. 27. The nethod of Caiml
HClainil fivdiesgin the, dighgtic Tefopathidy of Claim 1

wher gipn Hﬂﬁpﬁﬁﬁ&@@&?&ygﬁk%aQKQH%Q.that | owers the | evel of glucose.

17.  The method of Claim 10 wherein the vascular complication is diabetic
nephropathy.
18.  The method of any one of Claims 1-17 wherein the danazol compound is
danazol.
15 19.  The method of any one of Claims 1-18 wherein the danazol compound is
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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29. The nmethod of Caim1 wherein the second drug is an angi otensin
converting enzyne (ACE) inhibitor or an ACE receptor antagonist.30. The
nmet hod ofwda@l2aiomsis3nherei n t he second drug i s an anti -i nPCarasati0/0994dr ug. 31.
The met hod of Claim 1 wherein the second dr ug is an antioxidant. 32. The

met hod of d ai rei dr at| n he met hod of
d ai m1 wherei th\g{qh6 H%A BEG ‘gtﬂﬁ?lﬂ %eﬁ%n I}}ﬁb%%h%t“el“ggtnﬁ)at%’t’ a S P

agoni st . d'%& The nethod of Claim1 wherein the second drug is an inhibitor
of an enzyrre t hat degrades a gl ycocal yx. 35. A pharnmaceutical conposition
conprising a pHar mildsunétbed i aoedpriantie thavecomt drug if 4 sttiodidagt. and a second

drug, wherein the fj a .danazol d and the second drug is a
drug suitable Tor t lge{tl?tﬁ%&lgfeaﬁ‘ svghe(g?m(% n?q(g%uﬁésd? Sy by vascul ar
hyper ger meabi 133t y. ﬁ@-m&h@dgp@ngﬁutwmelﬁthéze%ﬁﬂ&ﬁ ﬁig@sﬁl@ﬂ second drug
is one that inhibits vascul ar hyperpermeability. 3 he conposition of

a ai m 35 nheerhate(StRkoseS bhaganisig i s one that inhibits vascul ar endot hel i al

grove . act or 338 HSGRNPESCRAN HorShANATIMEL LM, HIRygeGEDd drug 1o

an anti hi stamne. e conposition e second drug
is a drugnizhat tHaotzt@frsddsh%lymelbzxof gl ucose. 40. The conposition of Caim35
wherein the second drug is an angi otensin converting enéfme (ACE) i nhibitor

or an ACE recept or %ﬁ?%&@ﬁ?@tcal 9PMPOSIfIRE COBIRHISHE 1 RHATFCC %ﬁllma@senmét ein the
second draig;deS, A a@l% anh'afsE@dHchfrﬁ’ MiflEdig the4t%§t dﬁi}g iCOARASS Lo ro]&fu% &}t&a' m 35

wherein the second ug i s an ant ‘oxI dant e conpositi ai m 35
wherei n tthessesddrigds bgrigssuitalslt dori treatidd a dseescaopodition ordated@yaiastidar

wherein tt;,%ersp%lgrgen%lhtrug i s sphingosine-1 phosphate (SIP) or a SIP agoni st.

36.  The composition of Claim 35 wherein the second drug is one that inhibits
vascular hyperpermeability.
15 37.  The composition of Claim 35 wherein the second drug is one that inhibits
vascular endothelial growth factor.
38.  The composition of Claim 35 wherein the second drug is an antihistamine.
39.  The composition of Claim 35 wherein the second drug is a drug that lowers
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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45. The conposition of Caim 35 wherein the second drug is an inhibitor of
an enzyne that degrades a glycocal yx. 46. A kit conprising a first

cont ai nerwandissseond contai ner, wherein the first conParnseo00spEsi ses a
danazol conpound and the second contai ner conprises a drug suitable for

treating a di sease tion |at d cular h ernmeahility. 47.
The kit Jor O i 6 Tar oo @H}ﬁltdﬁ%g RO ReoLO R BRAB PR BHb. ¢ hat

i nhi bi ts MgBRYLACuBY BRIBRIAEABW fa¢tof#8. The kit of C aim 46 wherein the
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caused by a dridg adrherkitstfeClenh #6 whheirathicnialg mrthdyecand cewsimens anf t he

ani mal , the ggthod conprising adm nistering to the animal an anount of a
danazol MY ef fective to inhibit the vascul ar hyper permeabiltiy. 58. A

phar rraceut . cal 54CONMPARI It HTIGAINE LHkbRth AeRIFG MBEEHbERL HaiREGEREARhe

55.  The kit of Claim 46 wherein the drug in the second container is

15  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

20  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.

25 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

30 ofasecond 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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carrier, a first drug and a second drug, wherein the first drug is a
danazol conpound and the second drug is a drug that causes vascul ar

hyper per wakniotsyssas a side effect. 59. A kit conpri si ngca/useosto3eent ai ner
and a second container, wherein the first container conprises a danazol

compound and the second contai ner conprises a drug that cayses vascul ar
hyper per nmeabi | d%ﬁgcgwagwég@ et cog ?mﬁaﬁ%?ﬁﬁﬂngfmﬁﬁﬁﬁﬁﬁt Fen i Betkel et on
of an endghheld: %mgﬁéés el dindfdl B8 BRIn CRRRAL Slcbil AHHIRL ORI 4 rub iy ani mal
an amount of a danazol conpound and an anmobunt of a second drug effect to
modul at e médulgys odhdkketamf a@ chdothelphaeliaceut i cal conposition conprising a
phar maceuti cal | y-acceptable carrier, a first drug and a second drug,
wherein the first drug is a danazol conpound and the second drug is a drug
t hat nodul at es cytoskel eton of an endothelial cell.62. A kit conprising a
first container and a second container, wherein the first container

conpri ses a danazol conpound and the second contai ner conprises a drug that
nodul at es cytoskel eton of an endothelial cell.
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