
WO 2010/151531PCT/US2010/039461 METHODS AND PRODUCTS FOR TREATMENT OF
DISEASES This application claims benefit of provisional application no.
61/219,185, filed June 22, 2009, and provisional application no.
61/322,990, filed April 12, 2010, the complete disclosures of both of which
are incorporated herein by reference. 5FIELD OF THE INVENTION        The
invention relates to the treatment of diseases and conditions mediated by
vascular hyperpermeability. In particular, these diseases and conditions
are treated with an amount of a danazol compound effective to inhibit
vascular hyperpermeability and an amount of a second drug effective to
treat the disease or condition. The present invention 10 also relates to
pharmaceutical compositions and kits comprising a danazol compound and a
second drug effective to treat a disease or condition mediated by vascular
hyperpermeability.       The invention further relates to a method of
inhibiting vascular hyperpermeability which is a side effect caused by
administration of a drug to, or another treatment of, an 15 animal. The
method comprises administration of an amount of a danazol compound to the
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  25The 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 semipermeable 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 30of 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. WO 2010/151531PCT/US2010/039461 SUMMARY OF THE
INVENTION  The invention provides such methods and products. In a first
embodiment, the invention provides a method of treating a disease or
condition mediated by vascular hyperpermeability in an animal. The method
comprising administering to the animal an 5 amount of a danazol compound
effective to inhibit vascular hyperpermeability and an amount of a second
drug effective to treat the disease or condition.       The invention also
provides a pharmaceutical composition comprising a
pharmaceutically-acceptable carrier, a first drug and a second drug. The
first drug is a danazol compound, and the second drug is a drug suitable
for treating a disease or 10condition mediated by vascular
hyperpermeability.       The invention further provides a kit comprising a
first container and a second container. 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.
15In addition, the invention provides a method of inhibiting vascular 



hyperpermeability in an animal which is a side effect caused by a drug
administered to the animal or by a treatment of the animal. The method
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
20pharmaceutically-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
25comprises 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 30pharmaceutically-acceptable
carrier, a first drug and a second drug. The first drug is a danazol
compound, and the second drug is a drug that modulates the cytoskeleton of
endothelial cells.  WO 2010/151531PCT/US2010/039461       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
comprises a drug that modulates the cytoskeleton of endothelial cells.
"Vascular hyperpermeability" is used herein to mean permeability of a
vascular 5endothelium that is increased as compared to basal levels.
"Vascular hyperpermeability," as used herein, includes paracellular-caused
hyperpermeability and transcytosis-caused hyperpermeability.
"Paracellular-caused hyperpermeability" is used herein to mean vascular
hyperpermeability caused by paracellular transport that is increased as
compared to basal 10levels. Other features of "paracellular-caused
hyperpermeability" are described below.       "Paracellular transport" is
used herein to mean the movement of ions, molecules and fluids through the
interendothelial junctions (IEJs) between the endothelial cells of an
endothelium. "Transcytosis-caused hyperpermeability" is used herein to mean
vascular 15hyperpermeability caused by transcytosis that is increased as
compared to basal levels.       "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 25partially) 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 M danazol, C = 10 M danazol, D = 50 M danazol and E = 50 M
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.  WO 2010/151531PCT/US2010/039461 DETAILED
DESCRIPTION OF THE PRESENTLY- PREFERRED EMBODIMENTS OF THE INVENTION  The
endothelium is a key gatekeeper controlling the exchange of molecules from
the blood to the tissue parenchyma. It largely controls the permeability of
a particular 5vascular bed to blood-borne molecules. The permeability and
selectivity of the endothelial cell barrier is strongly dependent on the
structure and type of endothelium lining the microvasculature in different
vascular beds. Endothelial cells lining the microvascular beds of different
organs exhibit structural differentiation that can be grouped into three
primary morphologic categories: sinusoidal, fenestrated and continuous.
10Sinusoidal endothelium (also referred to as "discontinuous endothelium")
has large intercellular gaps and no basement membrane, allowing for
minimally restricted transport of molecules from the capillary lumen into
the tissue and vice versa. Sinusoidal endothelium is found in liver, spleen
and bone marrow. Fenestrated endothelia are characterized by the presence
of a large number of 15circular transcellular openings called fenestrae
with a diameter of 60 to 80 nm. Fenestrated endothelia are found in tissues
and organs that require rapid exchange of small 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. 20Soc. 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 30the 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  WO
2010/151531PCT/US2010/039461 the IEJs, thereby opening gaps in the
endothelial barrier. The formation of these intercellular gaps allows
passage of fluid, ions, macromolecules (e.g., proteins) and other plasma
constituents between the endothelial cells in an unrestricted manner. This
paracellular-caused hyperpermeability produces edema and other adverse
effects that can 5eventually result in damage to tissues and organs.
The transcellular pathway is responsible for the active transport of
macromolecules, such as albumin and other plasma proteins, across the
endothelial cells, a process referred to as "transcytosis." The transport
of macromolecules occurs in vesicles called caveolae. Almost all continuous
endothelia have abundant caveolae, except for 10continuous endothelia
located in brain and testes which have few caveolae. Transcytosis is a
multi-step process that involves successive caveolae budding and fission
from the plasmalemma and translocation across the cell, followed by docking
and fusion with the opposite plasmalemma, where the caveolae release their
contents by exocytosis into the interstitium. Transcytosis is selective and
tightly regulated under normal physiological 15conditions.       There is a
growing realization of the fundamental importance of the transcellular
pathway. Transcytosis of plasma proteins, especially albumin which
represents 65% of plasma protein, is of particular interest because of its
ability to regulate the transvascular oncotic pressure gradient. As can be
appreciated, then, increased transcytosis of albumin 20and 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
25detected 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 WO 2010/151531PCT/US2010/039461 continuously increasing number of
investigations show that diabetes also affects the microvasculature of
other organs, such as the mesentery, skin, skeletal muscle, heart, brain
and lung, causing additional clinical complications. In all of these
vascular beds, changes in vascular permeability appear to represent a
hallmark of the diabetic endothelial 5dysfunction.       In continuous
endothelium, capillary hyperpermeability to plasma macromolecules in the
early phase of diabetes is explained by an intensification of
transendothelial vesicular transport (i.e., by increased transcytosis) and
not by the destabilization of the IEJs. In addition, the endothelial cells
of diabetics, including those of the brain, have been 



10 reported to contain an increased number of caveolae as compared to
normals, and glycated proteins, particularly glycated albumin, are taken up
by endothelial cells and transcytosed at substantially greater rates than
their native forms. Further, increased transcytosis of macromolecules is a
process that continues beyond the early phase of diabetes and appears to be
a cause of edema in diabetic tissues and organs throughout the disease if
left 15untreated. This edema, in turn, leads to tissue and organ damage.
Similar increases in transcellular transport of macromolecules have been
reported in hypertension. Paracellular-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
20localization 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., 2531:873-879 (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):6576 (2004); Bouchard et al., Diabetologia,
45:1017-1025 (2002); Arshi et al., Laboratory Investigation,
80(8):1171-1184 (2000); Vinores et al., Documenta Ophthalmologica,
3097:217-228 (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, WO
2010/151531PCT/US2010/039461 25:648-663 (1993); Beals et al., Microvascular
Research, 45:11-19 (1993); Caldwell et al., Investigative Ophthalmol.
Visual Sci., 33(5):1610-1619 (1992).       Endothelial transport in
fenestrated endothelium also occurs by transcytosis and the paracellular
pathway. In addition, endothelial transport occurs by means of the
5fenestrae. Fenestrated endothelia show a remarkably high permeability to
water and small hydrophilic solutes due to the presence of the fenestrae.
The fenestrae may or may not be covered by a diaphragm. The locations of
endothelium with diaphragmed fenestrae include endocrine tissue (e.g.,
pancreatic islets and adrenal cortex), gastrointestinal mucosa and renal
peritubular capillaries. The 10 permeability to plasma proteins of
fenestrated endothelium with diaphragmed fenestrae does not exceed that of
continuous endothelium.       The locations of endothelium with
nondiaphragmed fenestrae include the glomeruli of the kidneys. The
glomerular fenestrated endothelium is covered by a glycocalyx that extends
into the fenestrae (forming so-called "seive plugs") and by a more loosely
15associated endothelial cell surface layer of glycoproteins. Mathematical
analyses of functional permselectivity studies have concluded that the
glomerular endothelial cell glycocalyx, including that present in the
fenestrae, and its associated surface layer account for the retention of up
to 95% of plasma proteins within the circulation. Loss of fenestrae in the
glomerular endothelium has been found to be associated 20with 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.
25In 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 30Involved 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). WO 2010/151531PCT/US2010/039461
Endothelial transport in sinusoidal endothelium occurs by transcytosis and
through the intercellular gaps (interendothelial slits) and intracellular
gaps (fenestrae). Treatment of sinusoidal endothelium with actin
filament-disrupting drugs can induce a substantial and rapid increase in
the number of gaps, indicating regulation of the porosity of the
5endothelial lining by the actin cytoskeleton. Other cytoskeleton altering
drugs have been reported to change the diameters of fenestrae. Therefore,
the fenestrae-associated cytoskeleton probably controls the important
function of endothelial filtration in sinusodial endotheluium. In liver,
defenestration (loss of fenestrae), which causes a reduction in
permeability of the endothelium, has been associated with the pathogenesis
of several 10diseases and conditions, including aging, atherogenesis,
atherosclerosis, cirrhosis, fibrosis, liver failure and primary and
metastatic liver cancers. In support of the foregoing and for additional
information, see Yokomori, Med. Mol. Morphol., 41:1-4 (2008); Stan,
"Endothelial Structures Involved In Vascular Permeability," pages 679-688,
Endothelial Biomedicine (ed. Aird, Cambridge University Press, Cambridge,
2007); DeLeve, "The 15Hepatic Sinusoidal Endothelial Cell," pages
1226-1238, Endothelial Biomedicine (ed. Aird, Cambridge University Press,
Cambridge, 2007); Pries and Kuebler, "Normal Endothelium," 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);
Braet 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, WO 2010/151531PCT/US2010/039461 peritubular capillaries and
ascending vasa recta), pancreas, adrenal glands, endocrine glands and
intestine. Preferably, the fenestrated endothelium is that found in the
kidneys, especially that found in the glomeruli of the kidneys.
Further, any disease or condition mediated by vascular hyperpermeability
can be 



5treated by the method of the invention. Such diseases and conditions
include diabetes, hypertension and atherosclerosis.       In particular,
the vascular complications of diabetes, including those of the brain,
heart, kidneys, lung, mesentery, nerves, retina, skeletal muscle, skin and
other tissues and organs containing continuous or fenestrated endothelium,
can be treated by the present 10 invention. These vascular complications
include edema, accumulation of LDL in the subendothelial space, accelerated
atherosclerosis, and the following: brain (accelerated aging of vessel
walls), heart (myocardial edema, myocardial fibrosis, diastolic
dysfunction, diabetic cardiomyopathy), kidney (diabetic nephropathy), lung
(retardation of lung development in the fetuses of diabetic mothers,
alterations of several pulmonary 15physiological parameters and increased
susceptibility to infections), mesentery (vascular hyperplasy), nerves
(diabetic neuropathy), retina (macular edema and diabetic retinopathy) and
skin (redness, discoloration, dryness and ulcerations).       Diabetic
retinopathy is a leading cause of blindness that affects approximately 25%
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 25closures. 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. WO 2010/151531PCT/US2010/039461       Diabetic
neuropathy is a common serious complication of diabetes. There are four
main types of diabetic neuropathy: peripheral neuropathy, autonomic
neuropathy, radiculoplexus neuropathy and mononeuropathy. The signs and
symptoms of peripheral neuropathy, the most common type of diabetic
neuropathy, include numbness or reduced 5ability to feel pain or changes in
temperature (especially in the feet and toes), a tingling or burning
feeling, sharp pain, pain when walking, extreme sensitivity to the lightest
touch, muscle weakness, difficulty walking, and serious foot problems (such
as ulcers, infections, deformities and bone and joint pain). Autonomic
neuropathy affects the autonomic nervous system that controls the heart,
bladder, lungs, stomach, intestines, sex organs and 10eyes, and problems in
any of these areas can occur. Radiculoplexus neuropathy (also called
diabetic amyotrophy, femoral neuropathy or proximal neuropathy) usually
affects nerves in the hips, shoulders or abdomen, usually on one side of
the body. Mononeuropathy means damage to just one nerve, typically in an
arm, leg or the face. Common complications of diabetic neuropathy include
loss of limbs (e.g., toes, feet or 15legs), charcot joints, urinary tract
infections, urinary incontinence, hypoglycemia unawareness (may even be
fatal), low blood pressure, digestive problems (e.g., constipation,
diarrhea, nausea and vomiting), sexual dysfunction (e.g., erectile
dysfunction), and increased or decreased sweating. As can be seen, symptoms
can range from mild to painful, disabling and even fatal. 20Diabetic
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. 



25Typically, 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 30eventually. 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  WO 2010/151531PCT/US2010/039461 complications of
atherosclerosis include coronary artery disease (which can cause angina or
a heart attack), coronary microvascular disease, carotid artery disease
(which can cause a transient ischemic attack or stroke), peripheral artery
disease (which can cause loss of sensitivity to heat and cold or even
tissue death), and aneurysms. 5Additional diseases and conditions that can
be treated according to the invention include acute lung injury, acute
respiratory distress syndrome (ARDS), age-related macular degeneration,
cerebral edema, choroidal edema, choroiditis, coronary microvascular
disease, cerebral microvascular disease, Eals disease, edema caused by
injury (e.g., trauma or burns), edema associated with hypertension,
glomerular vascular 10leakage, hemorrhagic shock, Irvine Gass Syndrome,
ischemia, macular edema (e.g., caused by vascular occlusions,
post-intraocular surgery (e.g., cataract surgery), uveitis or retinitis
pigmentosa, in addition to that caused by diabetes), nephritis (e.g.,
glomerulonephritis, serum sickness nephritis and Thy-1 nephritis),
nephropathies, nephrotic edema, nephrotic syndrome, neuropathies, organ
failure due to tissue edema 15(e.g., in sepsis or due to trauma),
pre-eclampsia, pulmonary edema, pulmonary hypertension, renal failure,
retinal edema, retinal hemorrhage, retinal vein occlusions (e.g., branch or
central vein occlusions), retinitis, retinopathies (e.g., artherosclerotic
retinopathy, hypertensive retinopathy, radiation retinopathy, sickle cell
retinopathy and retinopathy of prematurity, in addition to diabetic
retinopathy), silent cerebral infarction, 20systemic 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 25those diseases 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
diseases 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 WO
2010/151531PCT/US2010/039461 



(those diseases and conditions described above).Alternatively, preferred is
the treatment of animals who have early signs of, or a predisposition to
develop, such a disease or condition prior to the existence of symptoms.
Early signs of, and risk factors for, diabetes, hypertension and
atherosclerosis are well known, and treatment of an animal 5exhibiting
these early signs or risk factors can be started prior to the presence of
symptoms of the disease or condition (i.e., prophylactically).       For
instance, treatment of a patient who is diagnosed with diabetes can be
started immediately upon diagnosis. In particular, diabetics should
preferably be treated prior to any symptoms of a vascular complication
being present, although this is not usually 10 possible, since most
diabetics show such symptoms when they are diagnosed (see below).
Alternatively, diabetics should be treated while nonproliferative diabetic
retinopathy is mild (i.e., mild levels of microaneurysms and intraretinal
hemorrhage). See Diabetic Retinopathy, page 9 (Ed. Elia Duh, M.D., Human
Press, 2008). Such early treatment will provide the best chance of
preventing macular edema and progression of the retinopathy to
15proliferative diabetic retinopathy. Also, the presence of diabetic
retinopathy is considered a sign that other microvascular complications of
diabetes exist or will develop (see Id., pages 474-477), and early
treatment may also prevent or reduce these additional complications. Of
course, more advanced diseases and conditions that are vascular
complications of diabetes can also be treated with beneficial results.
20However, 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, 25high 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,  WO
2010/151531PCT/US2010/039461 too little vitamin D in the diet, drinking too
much alcohol, high levels of stress, certain chronic conditions (e.g., high
cholesterol, diabetes, kidney disease and sleep apnea) and use of certain
drugs (e.g., oral contraceptives, amphetamines, diet pills, and some cold
and allergy medications). 5Treatment of a patient who is diagnosed with
atherosclerosis can be started immediately upon diagnosis. However, it is
preferable to prophylactically treat a patient who has early signs of, or a
predispostion to develop, atherosclerosis. Early signs and risk factors for
atherosclerosis include age, a family history of aneurysm or early heart
disease, hypertension, high cholesterol, high triglycerides, insulin
resistance, diabetes, obesity, 10smoking, lack of physical activity,
unhealthy diet, and high level of C-reactive protein.       The invention
provides methods, pharmaceutical compositions and kits for treating an
animal in need thereof An animal is "in need of' treatment according to the
invention if the animal presently has a disease or condition mediated by
vascular hyperpermeability, exhibits early signs of such a disease or
condition, has a predisposition to develop such a 15disease or condition,
or is being treated with a drug or other treatment that causes vascular 



hyperpermeability as a side effect. Preferably, the animal is a mammal,
such as a rabbit, goat, dog, cat, horse or human. Most preferably, the
animal is a human.       As used here, "a danazol compound" means danazol,
prodrugs of danazol and pharmaceutically acceptable salts of danazol and
its prodrugs. Danazol (17a-pregna-2,4-
20dien-20-yno[2,3-d]-isoxazol-17f3-ol) is a known synthetic steroid
hormone. It's structure is: H  Danazol 25Methods 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  WO
2010/151531PCT/US2010/039461 many sources, including Barr Pharmaceuticals,
Inc., Lannett Co., Inc., sanofi-aventis Canada, Sigma-Aldrich, and Parchem
Trading Ltd.       "Prodrug" means any compound which releases an active
parent drug (danazol in this case) in vivo when such prodrug is
administered to an animal. Prodrugs of danazol 5 include danazol wherein
the hydroxyl group is bonded to any group that may be cleaved in vivo to
generate the free hydroxyl. Examples of danazol prodrugs include esters
(e.g., acetate, formate, and benzoate derivatives) of danazol.       The
pharmaceutically-acceptable salts of danazol and its prodrugs include
conventional non-toxic salts, such as salts derived from inorganic acids
(such as 10hydrochloric, hydrobromic, sulfuric, phosphoric, nitric, and the
like), organic acids (such as acetic, propionic, succinic, glycolic,
stearic, lactic, malic, tartaric, citric, glutamic, aspartic, benzoic,
salicylic, oxalic, ascorbic acid, and the like) or bases (such as the
hydroxide, carbonate or bicarbonate of a pharmaceutically-acceptable metal
cation or organic cations derived from N,N-dibenzylethylenediamine,
D-glucosamine, or 15ethylenediamine). The salts are prepared in a
conventional manner, e.g., by neutralizing the free base form of the
compound with an acid. In particular, isoxazoles, such as danazol, are
weakly basic substances and will form acid-addition salts upon addition of
strong acids and quaternary ammonium salts upon addition of esters of
strong acids (e.g., an ester of a strong inorganic or 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,
methylp-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 25as a side 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  WO
2010/151531PCT/US2010/039461 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 intervals throughout the 5day. Administration of the danazol
compound should be continued until an acceptable response is achieved.
Danazol compounds have previously been reported to inhibit angiogenesis.
See PCT application WO 2007/009087. Surprisingly and quite unexpectedly, it
has been found that danazol compounds can be used in the practice of the
present invention at 10 optimum doses that are about 100-1000 times lower
than those previously reported for inhibiting angiogenesis and
substantially less than those amounts currently administered to patients
for the treatment of other diseases and conditions (typically 200-800
mg/day for an adult human). Uses of these lower doses of danazol compounds
should avoid any significant side effects, perhaps all side effects, which
will be especially advantageous for 15early or prophylatic treatment of
diseases and conditions according to the present invention.       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 20effective dosage amount will also be that
amount that will result in a concentration in a relevant fluid (e.g.,
blood) from 0.0001 M to 5 M, preferably from 0.1 M to 1.0 M, more
preferably from 0.1 M to 0.5 M, most preferably about 0.1 M. 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 250.17%, 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 M to 5 M,
preferably from 0.1 M to 1.0 M, more preferably from 0.1 M to 0.5 M, most
preferably about 0.1 M, 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 WO 2010/151531PCT/US2010/039461 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 drugs suitable for treating a disease or condition
mediated by vascular hyperpermeability. 



5 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. The second drug may be one that also inhibits vascular
hyperpermeability, one that inhibits or treats another disease process or
10symptom of the disease or condition, or one that does both.
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 15administration, 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
second drug 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 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, WO 2010/151531PCT/US2010/039461 inhibiting the function
of VEGF receptors, reducing the production of VEGF, etc., since VEGF is an
inducer of vascular permeability in many diseases and conditions. Suitable
compounds include any organic or inorganic molecule, including modified and
unmodified nucleic acids, such as antisense nucleic acids, RNAi agents as
such as siRNA 5or shRNA, peptides, peptidomimetics, receptors, ligands and
antibodies. Suitable specific compounds are known in the art and include,
for instance, COX-2 inhibitors (e.g, celecoxib), Tie2 receptor inhibitors,
angiopoietin inhibitors, neuropilin inhibitors, pigment epithelium-derived
factor, endostatin, angiostatin, somatastatin analogs (e.g., octreotide),
VEGF inhibitory aptamers (e.g., pegaptanib (Macugen,
Pfizer/Gilead/Eyetech)), 10antibodies or fragments thereof (e.g., anti-VEGF
antibodies, such as bevacizumab (Avastin, Genentech, or fragments thereof,
such as ranibizumab (Lucentis, Genentech)), cetuximab (Erbitux, Imclone,
Bristol-Myers Squibb), soluble fms-like tyrosine kinase 1 (sFlt1)
polypeptides or polynucleotides, aflibercept or VEGF trap
(Regeneron/Aventis), CP-547,632
(3-(4-bromo-2,6-difluoro-benzyloxy)-5-[3-(4-pyrrolidin-1-yl-butyl)-ureido]-
15isothiazole-4-carboxylic acid amide hydrochloride; Pfizer), AG13736,
AG28262, SU5416, SU11248 and SU6668 (formerly available from Sugen, now
Pfizer), ZD-6474 and ZD4190 (AstraZeneca), CEP-7055 (Cephalon, Inc.), PKC
412 (Novartis), AEE788 (Novartis), AZD-2171, sorafenib (Nexavar(r), 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 VEGFR1 inhibitor, Sirna Therapeutics),
Neovastat (Aeterna Zentaris, Inc.), thalidomide, dopamine, iressa, AV-951
(AVEO Pharmaceuticals), and AGA-1470 (a synthetic analog of fumagillin,
A.G. 



25Scientific). See PCT applications WO 2006/091459 and WO 2009/036108, Do
et al., "Anti-VEGF Therapy as an 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
WO 2010/151531PCT/US2010/039461 with an antihistamine. Antihistamines are
well known and readily available commercially. Antihistamines include
loratadine (Claritin), cetrizine (Zyrtec), fexofenadine (Allegra) and
diphenhydramine (Benadryl). Some of the diseases and conditions that are
mediated by vascular 5hyperpermeability can also involve angiogenesis in
advanced stages of the diseases and conditions. Accordingly, in yet another
embodiment of the invention, a drug that inhibits angiogenesis is
administered in addition to the danazol compound. Suitable drugs for
inhibiting angiogenesis include those compounds that inhibit VEGF that are
listed above, since VEGF can also induce angiogenesis under suitable
conditions. Inhibitors of other 10 factors involved in angiogenesis
(including growth hormone (GH), insulin-like growth factor (IGF),
fibroblast growth factors, angiopoietins, erythropoietin, hapatocyte growth
factor, tumor necrosis factor, extracellular serine proteases and matrix
metalloproteases, and placental growth factor) can also be used. Such
inhibitors include angiopoietin-2 antagonists (see PCT application no. WO
2007/033216). Such inhibitors also include 15somatostatin analogs (e.g.,
octreotide; inhibitors of the GH-IGF axis),Tie-2 antagonists (e.g., muTek
delta Fc), A6 (urokinase inhibitor; Angstrom Pharmaceuticals), pigment
epithelium-derived growth factor, Serpin (serine protease inhibitor),
angiostatin, endostatin, thrombospondin-1, tissue inhibitor of matrix
metalloproteases (see Das et al., "Beyond VEGF - Other Factors Important in
Retinal Neovascularization," pages 375-398, 20in 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, MedImmune), EMD121974 (cilengitide, 25Merck & 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. 30In 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-0 Inhibition in Diabetic Retinopathy," pages 423-434, in
Diabetic Retinopathy (Elia J. Duh, ed., Humana WO
2010/151531PCT/US2010/039461 Press, 2008). Preferred are benfotiamine (a
lipid-soluble synthetic derivative of vitamin B1, available from many
sources) and RBX (Eli Lilly). RBX can be orally administered and has been
shown to inhibit vascular permeability and angiogenesis. Some of the
diseases and conditions that are mediated by vascular 5 hyperpermeability
also involve inflammation. Accordingly, in yet another embodiment of the
invention, an anti-inflammatory drug is administered in addition to the
danazol compound. Suitable anti-inflammatory drugs include
anti-inflammatory steroids and non-steroidal anti-inflammatory drugs
(NSAIDs). Suitable anti-inflammatory steroids include corticosteroids
(e.g., cortisone, prednisone, prednisolone, methylpredinisolone, 



10 dexamethasone, betamethasone, and hydrocortisone) and triamcinolone
acetonide. Anti-inflammatory steroids are well known and readily available
commercially. Preferred is intravitreal triamcinolone acetonide, available
from Apothecon, Allergan and Alcon.. Suitable NSAIDs are also well known
and readily available commercially. Such NSAIDs include COX-1 inhibitors,
COX-2 inhibitors (e.g., celecoxib (Celebrex)), ibuprofen (e.g., 15Advil and
Motrin), acetaminophen (e.g., Tylenol), indomethacin, naproxen (e.g.,
Aleve), glycine and salicylates (e.g., acetylsalicylic acid or aspirin).
Additional NSAIDs include ImSAIDs (anti-inflammatory peptides that alter
the activation and migration of inflammatory cells; available from Immulon
BioTherapeutics). The preferred NSAIDs are glycine and aspirin. 20S 1P
(sphingosine-1 phosphate) plays a very important function in the formation
and maintenance of vascular endothelium. Depletion of S 1P leads to
vascular leak and edema, and S 1P can reverse endothelial dysfunction and
restore barrier function. Accordingly, the second drug used in combination
with danazol can be a drug that increases SIP levels. Such drugs include
SIP and SIP agonists. SIP agonists include 25FTY720
(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
(544-phenyl-5-(trifluoromethyl)-2-thienyl]-343- (trifluoromethyl)
phenyl]-1,2,4,-oxadizole). Glycocalyx coats the luminal surface of
continuous and fenestrated endothelia and 30contributes 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 WO 2010/151531PCT/US2010/039461 danazol compound can
be a drug that inhibits glycocalyx-degrading enzymes. Such drugs include
low molecular weight heparins (e.g., sulodexide (available from, e.g.,
PharmGKB). The drug used in combination with the danazol compound can also
be a drug that 5is used for standard treatment of the disease or condition.
For instance, standard treatments for diabetes include drugs that lower the
level of glucose (typically measured in the blood of the patient). Many
such glucose lowering drugs are well known and readily available
commercially. Such drugs include insulin, insulin analogs, biguanides
(e.g., phenformin, metformin and buformine), sulfonamides (e.g.,
glibenclamide, 10chloropropamide, tolbutamide, glibornuride, tolazamide,
carbutamide, glipizide, gliquidone, gliclazide, metahexamide, glisoxepide,
glimepiride and acetohexamide), alpha glucosidase inhibitors (e.g.,
acarbose, miglitol and voglibose), thiazolidinediones (e.g., troglitazone,
rosiglitazone and proglitazone), dipeptidyl peptidase inhibitors (e.g.,
silagliptin and vildagliptin) and others (e.g., guar gum, repaglinide,
nateglinide, exenatide, 15pramlintide, benfluorex and liraglutide). The
drug used in combination with the danazol compound can be an antioxidant.
Suitable antioxidants are well known and readily available commercially.
Such drugs include cysteine, glutathione, vitamin E, vitamin C, vitamin B2,
lutein, lycopene, coenzyme Q10, tumeric, resveratrol, and benfotiamine (see
above). Other suitable 20antioxidants 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 early sign and risk factor for atherosclerosis is high cholesterol, and
high cholesterol is often treated with statins. Suitable statins are well
known and readily 25available 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), SP agonists (e.g,
FTY720 (fingolimod) from Novartis), and Univasc (moexipril). Preferred is
lisinopril or enalapril. Suitable ACE receptor antagonists include
losartan, irbesartan, olmesartan, candesartan, valsartan and telmisartan.
Although there have been reports in the past that these drugs may be able
to reduce and control the complications of diabetes, including 5 diabetic
nephropathy and diabetic retinopathy, it has recently been reported that
they are not effective for this purpose (see Mehlsen et al., Acta
Ophthalmol., epub on March 19, 2010. PMID 20346089).       The invention
also provides a method of inhibiting vascular hyperpermeability in an
animal which is a side effect caused by a treatment or drug administered to
the animal. 10 Drugs that cause vascular hyperpermeability as a side effect
are well known and include bapineuzumab (Wyeth, Elan), calcium channel
blockers (e.g., Norvasc, Caduet, Lotrel, Exforge, Cardizem, Dilacor,
Taztia, Tiazac, Lexxel, Plendil, DynaCirc, Cardene, Adalat, Procardia,
Sular, Calan, Isoptin SR), clopidogrel (e.g., Plavix), dutasteride (e.g.,
Avodart), endothelin antagonists (e.g., avosentan and bosentan), estrogens,
fingolimod (Gilenia), 15human growth hormone, ibuprofen, interferons (e.g.,
Betaseron), morphine, natalizumab (Tysabri), SIP agonists (e.g., high doses
of FTY720 (fingolimod) from Novartis cause macular edema), and
thiazolidinediones (e.g., Actos and Avandia). Treatments that cause
vascular hyperpermeability as a side effect include radiation. 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 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, 25and 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  WO 2010/151531PCT/US2010/039461 



danazol compound can be administered prior to, in conjunction with
(including simultaneously with), or after the drug(s) and/or treatment(s)
causing the vascular hyperpermeability side effect. The drug(s) causing the
vascular hyperpermeability side effect and the danazol compound may be
administered in separate pharmaceutical 5compositions or as part of the
same pharmaceutical composition.       The invention also provides a method
of modulating the cytoskeleton of endothelial cells in an animal. This
embodiment of the invention is based on the discoveries that danazol
inhibits F-actin stress fiber formation, causes the formation of cortical
actin rings, enhances and prolongs the formation of cortical actin rings by
10sphingosine-1 phosphate (S 1P), inhibits RhoA, increases phosphorylation
of VE-cadherin, appears to activate barrier-stabilizing GTPases and appears
to stabilize microtubules. Modulation of the cytoskeleton can reduce
vascular hyperpermeability and increase vascular hypopermeability (i.e.,
permeability below basal levels), thereby returning the endothelium to
homeostasis. Accordingly, those diseases and conditions mediated by
15vascular hyperpermeability can be treated (see above) and those diseases
and conditions mediated by vascular hypopermeability can also be treated.
The latter type of diseases and conditions include aging liver,
atherogenesis, atherosclerosis, cirrhosis, fibrosis of the liver, liver
failure and primary and metastatic liver cancers. 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 25guidance 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  WO 2010/151531PCT/US2010/039461 intervals throughout the day.
Administration of the compound should be continued until an acceptable
response is achieved.       In particular, an effective dosage amount of a
danazol compound for modulating the cytoskeleton of endothelial cells will
be from 0.1 ng/kg/day to 35 mg/kg/day, 5 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
effective dosage amount will also be that amount that will result in a
concentration in a relevant fluid (e.g., blood) from 0.0001 M to 5 M,
preferably from 



0.1 M to 1.0 M, more preferably from 0.1 M to 0.5 M, most preferably about
0.1 M. An effective dosage amount will also be that amount that will result
in a 10concentration in the tissue or organ to be treated of about 0.17%
(weight/weight) or less, preferably from 0.00034% to 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 M to 5 M,
preferably from 0.1 M to 1.0 M, more preferably from 0.1 M to 0.5 M, most
preferably about 0.1 M, or at a concentration of 15about 0.17%
(weight/weight) or less, preferably from 0.00034% to 0.17%, most preferably
0.0034% to 0.017%. When given 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 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
25drugs 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. 30Effective 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  WO
2010/151531PCT/US2010/039461 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 second drug 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 5physician 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. The second
drug that is a compound the modulates the cytoskeleton of endothelial
10cells. Such drugs include Rho inhibitors and Src kinase inhibitors. Rho
inhibitors include statins (see above), preferably simvastin (available
from, e.g., Merck & Co.), exoenzyme C3 transferase (available from
Cytoskeleton, Inc., Denver, Colorado; product CT04), ALSE-100 (Alseres
Pharmaceuticals). Src kinase inhibitors include PP2 (Calbiochem/EMD
Biosciences, San Diego, CA), AP23846 (a 2,6,9-trisubstituted purine;
15University of Texas), dasatinib (Sprycel, Bristol-Myers Squibb) and
AZD0530 (Saracatinib; Astra Ceneca Oncology). Other suitable drugs include
those that stabilize microtubules, such as taxanes (e.g., paclitaxel
(Bristol-Myers Squibb), docetaxel (sanofi aventis), abraxane (Abraxis
Oncology) and carbazitaxel (sanofi aventis)) The compounds of the present
invention (i.e., a danazol compound, a second drug 



20for 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, 25intraocularly 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 30parenterally. 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  WO
2010/151531PCT/US2010/039461 preferable to administer the compound as a
pharmaceutical formulation (composition). The pharmaceutical compositions
of the invention comprise a compound or compounds of the 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 5a side effect, or a drug that modulates the
cytoskeleton of endothelial cells) as an active ingredient in admixture
with one or more pharmaceutically-acceptable carriers and, optionally, with
one or more other compounds, drugs or other materials. Each carrier must be
"acceptable" in the sense of being compatible with the other ingredients of
the formulation and not injurious to the animal.
Pharmaceutically-acceptable carriers are well 10 known in the art.
Regardless of the route of administration selected, the compounds of the
present invention are formulated into pharmaceutically-acceptable dosage
forms by conventional methods known to those of skill in the art. See,
e.g., Remington is Pharmaceutical Sciences. Formulations of the invention
suitable for oral administration may be in the form 15of capsules, cachets,
pills, tablets, powders, granules or as a solution or a suspension in an
aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid
emulsions, or as an elixir or syrup, or as pastilles (using 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 20of 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 25mixed 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
30carbonate, 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 WO 2010/151531PCT/US2010/039461 



lauryl sulfate, and mixtures thereof; and (10) coloring agents. In the case
of capsules, tablets and pills, the pharmaceutical compositions may also
comprise buffering agents. Solid compositions of a similar type may be
employed as fillers in soft and hard-filled gelatin capsules using such
excipients as lactose or milk sugars, as well as high molecular 5weight
polyethylene glycols and the like.       A tablet may be made by
compression or molding optionally with one or more accessory ingredients.
Compressed tablets may be prepared using binder (for example, gelatin or
hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant (for example, sodium starch glycolate or cross-linked sodium
carboxymethyl 10cellulose), surface-active or dispersing agent. Molded
tablets may be made by molding in a suitable machine a mixture of the
powdered compound moistened with an inert liquid diluent. The tablets, and
other solid dosage forms of the pharmaceutical compositions of the present
invention, such as dragees, capsules, pills and granules, may optionally be
15scored or prepared with coatings and shells, such as enteric coatings and
other coatings well known in the pharmaceutical-formulating art. They may
also be formulated so as to provide slow or controlled release of the
active ingredient therein using, for example, hydroxypropylmethyl cellulose
in varying proportions to provide the desired release profile, other
polymer matrices, liposomes and/or microspheres. They may be sterilized
20by, 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 30solvents, 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 WO 2010/151531PCT/US2010/039461 Besides inert diluents, the oral
compositions can also include adjuvants such as wetting agents, emulsifying
and suspending agents, sweetening, flavoring, coloring, perfuming and
preservative agents. Suspensions, in addition to the active ingredient, may
contain suspending agents 5as, for example, ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline
cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacanth, and
mixtures thereof.         The invention also provides pharmaceutical
products suitable for treatment of the eye. Such pharmaceutical products
include pharmaceutical compositions, devices and 10 implants (which may be
compositions or devices). Pharmaceutical formulations (compositions) for
intraocular injection of a 



compound or compounds of the invention into the eyeball include solutions,
emulsions, suspensions, particles, capsules, microspheres, liposomes,
matrices, etc. See, e.g., U.S. Patent No. 6,060,463, U.S. Patent
Application Publication No. 2005/0101582, and PCT 15application WO
2004/043480, the complete disclosures of which are incorporated herein by
reference. For instance, a pharmaceutical formulation for intraocular
injection may comprise one or more compounds of the invention in
combination with one or more pharmaceutically-acceptable 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 25and 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 polylactidepolyglycolide. Examples of other biodegradable polymers
include poly(orthoesters), 30poly(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, WO 2010/151531PCT/US2010/039461 and whether
the microcapsules or microspheres are coated or uncoated, the rate of drug
release from microcapsules, microspheres and liposomes can be controlled.
The compounds of the invention can also be administered surgically as an
ocular implant. For instance, a reservoir container having a diffusible
wall of polyvinyl alcohol 5 or polyvinyl acetate and containing a compound
or compounds of the invention can be implanted in or on the sclera. As
another example, a compound or compounds of the invention can be
incorporated into a polymeric matrix made of a polymer, such as
polycaprolactone, poly(glycolic) acid, poly(lactic) acid, poly(anhydride),
or a lipid, such as sebacic acid, and may be implanted on the sclera or in
the eye. This is usually 10 accomplished with the animal receiving a
topical or local anesthetic and using a small incision made behind the
cornea. The matrix is then inserted through the incision and sutured to the
sclera.       The compounds of the invention can also be administered
topically to the eye, and a preferred embodiment of the invention is a
topical pharmaceutical composition suitable 15for application to the eye.
Topical pharmaceutical compositions suitable for application to the eye
include solutions, suspensions, dispersions, drops, gels, hydrogels and
ointments. See, e.g., U.S. Patent No. 5,407,926 and PCT applications WO
2004/058289, WO 01/30337 and WO 01/68053, the complete disclosures of all
of which are incorporated herein by reference. 20Topical 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 25agents, 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(r), cellulosic polymers (such as hydroxypropyl WO
2010/151531PCT/US2010/039461 methylcellulose), carboxyl-containing polymers
(such as polymers or copolymers of acrylic acid), polyvinyl alcohol and
hyaluronic acid or a salt thereof       Liquid dosage forms (e.g.,
solutions, suspensions, dispersions and drops) suitable for treatment of
the eye can be prepared, for example, by dissolving, dispersing,
5suspending, etc. a compound or compounds of the invention in a vehicle,
such as, for example, water, saline, aqueous dextrose, glycerol, ethanol
and the like, to form a solution, dispersion or suspension. If desired, the
pharmaceutical formulation may also contain minor amounts of non-toxic
auxillary substances, such as wetting or emulsifying agents, pH buffering
agents and the like, for example sodium acetate, sorbitan monolaurate,
10triethanolamine sodium acetate, triethanolamine oleate, etc.
Aqueous solutions and suspensions suitable for treatment of the eye can
include, in addition to a compound or compounds of the invention,
preservatives, surfactants, buffers, salts (preferably sodium chloride),
tonicity agents and water. If suspensions are used, the particle sizes
should be less than 10 m to minimize eye irritation. If solutions or
15suspensions are used, the amount delivered to the eye should not exceed
50 pi to avoid excessive spillage from the eye.       Colloidal suspensions
suitable for treatment of the eye are generally formed from microparticles
(i.e., microspheres, nanospheres, microcapsules or nanocapsules, where
microspheres and nanospheres are generally monolithic particles of a
polymer matrix in 20 which the formulation is trapped, adsorbed, or
otherwise contained, while with microcapsules and nanocapsules the
formulation is actually encapsulated). The upper limit for the size of
these microparticles is about 5 to about 10. 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, 25white
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 30gelling 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 WO 2010/151531PCT/US2010/039461 viscosity enhancers, except that
a formulation referred to in the art as a "hydrogel" typically has a higher
viscosity than a formulation referred to as a "thickened" solution or
suspension. In contrast to such preformed hydrogels, a formulation may also
be prepared so to form a hydrogel in situ following application to the eye.
Such gels are liquid at room 5 temperature but gel at higher temperatures
(and thus are termed "thermoreversible" hydrogels), such as when placed in
contact with body fluids. Biocompatible polymers that impart this property
include acrylic acid polymers and copolymers, N-isopropylacrylamide
derivatives and ABA block copolymers of ethylene oxide and propylene oxide
(conventionally referred to as "poloxamers" and available under the
Pluronic(r) tradename 10 from BASF-Wayndotte).       Preferred dispersions
are liposomal, in which case the formulation is enclosed within liposomes
(microscopic vesicles composed of alternating aqueous compartments and
lipid bilayers). Eye drops can be formulated with an aqueous or nonaqueous
base also comprising 15one or more dispersing agents, solubilizing agents
or suspending agents. Drops can be delivered by means of a simple eye
dropper-capped bottle or by means of a plastic bottle adapted to deliver
liquid contents dropwise by means of a specially shaped closure.       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 WO 2010/151531PCT/US2010/039461 as animal and vegetable
fats, oils, waxes, paraffins, starch, tragacanth, cellulose derivatives,
polyethylene glycols, silicones, bentonites, silicic acid, talc and zinc
oxide, or mixtures thereof Powders and sprays can contain, in addition to
the active ingredient, excipients such as lactose, talc, silicic acid,
aluminum hydroxide, calcium silicates and 5 polyamide powder or mixtures of
these substances. Sprays can additionally contain customary propellants
such as chlorofluorohydrocarbons and volatile unsubstituted hydrocarbons,
such as butane and propane. Transdermal patches have the added advantage of
providing controlled delivery of compounds of the invention to the body.
Such dosage forms can be made by dissolving, dispersing or otherwise
incorporating one 10 or more compounds of the invention in a proper medium,
such as an elastomeric matrix material. Absorption enhancers can also be
used to increase the flux of the compound across the skin. The rate of such
flux can be controlled by either providing a rate-controlling membrane or
dispersing the compound in a polymer matrix or gel. A drug- impregnated
solid carrier (e.g., a dressing) can also be used for topical
administration. 15Pharmaceutical formulations include those suitable for
administration by inhalation or insufflation or for nasal administration.
For administration to the upper (nasal) or lower respiratory tract by
inhalation, the compounds of the invention are conveniently delivered from
an insufflator, nebulizer or a pressurized pack or other convenient means
of delivering an aerosol spray. Pressurized packs may comprise a suitable
propellant such as 



20dichlorodifluoromethane, 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
25the 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. WO
2010/151531PCT/US2010/039461 Drops can be delivered by means of a simple
eye dropper-capped bottle or by means of a plastic bottle adapted to
deliver liquid contents dropwise by means of a specially shaped closure.
Pharmaceutical compositions of this invention suitable for parenteral 5
administrations comprise one or more compounds of the invention in
combination with one or more pharmaceutically-acceptable sterile isotonic
aqueous or non-aqueous solutions, dispersions, suspensions or emulsions, or
sterile powders which may be reconstituted into sterile injectable
solutions or dispersions just prior to use, which may contain antioxidants,
buffers, solutes which render the formulation isotonic with the blood 10of
the intended recipient or suspending or thickening agents. Also,
drug-coated stents may be used.       Examples of suitable aqueous and
nonaqueous carriers which may be employed in the pharmaceutical
compositions of the invention include water, ethanol, polyols (such as
glycerol, propylene glycol, polyethylene glycol, and the like), and
suitable mixtures 15thereof, vegetable oils, such as olive oil, and
injectable organic esters, such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of coating materials, such as lecithin,
by the maintenance of the required particle size in the case of
dispersions, and by the use of surfactants. These compositions may also
contain adjuvants such as wetting agents, 20emulsifying 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 25absorption 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 30dissolving 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 WO 2010/151531PCT/US2010/039461
poly(orthoesters) and poly(anhydrides). Depot injectable formulations are
also prepared by entrapping the drug in liposomes or microemulsions which
are compatible with body tissue. The injectable materials can be sterilized
for example, by filtration through a bacterial-retaining filter. 5The
formulations may be presented in unit-dose or multi-dose sealed containers,
for example, ampules and vials, and may be stored in a lyophilized
condition requiring only the addition of the sterile liquid carrier, for
example water for injection, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from sterile powders,
granules and tablets of the type described above. 10The invention also
provides kits. In a first embodiment, the kit comprises at least two
containers. One container comprises a danazol compound. One or more
additional containers each comprises one or more drugs suitable for
treating a disease or condition mediated by vascular hyperpermeability
(including those drugs described above). Suitable containers include vials,
bottles, blister packs and syringes. The kit will also contain 15
instructions for administration of the danazol compound and the one or more
drugs suitable for treating a disease or condition mediated by vascular
hyperpermeability. The instructions may, for instance, be printed on the
packaging holding the two or more containers, may be printed on a label
attached to the kit or the containers, or may be printed on a separate
sheet of paper that is included in or with the kit. The packaging 20
holding the two or more containers may be, for instance, a box, or the two
or more containers may be held together by, for instance, plastic shrink
wrap. The kit may also contain other materials which are known in the art
and which may be desirable from a commercial and user standpoint. In a
second embodiment, the kit comprises at least two containers. One container
25 comprises a danazol compound. One or more additional containers each
comprises one or more drugs that cause vascular hyperpermeability as a side
effect (including those drugs described above). Suitable containers include
vials, bottles, blister packs and syringes. The kit will also contain
instructions for administration of the danazol compound and the one or more
drugs that cause vascular hyperpermeability as a side effect. The
instructions 30 may, for instance, be printed on the packaging holding the
two or more containers, may be printed on a label attached to the kit or
the containers, or may be printed on a separate sheet of paper that is
included in or with the kit. The packaging holding the two or more
containers may be, for instance, a box, or the two or more containers may
be held together WO 2010/151531PCT/US2010/039461 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 third embodiment, the kit comprises at least two containers. One
container comprises a danazol compound. One or more additional containers
each comprises one or 5more drugs that modulate the cytoskeleton of
endothelial cells (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 modulate the cytoskeleton. The instructions may,
for instance, be printed on the packaging holding the two or more
containers, may be printed on a label 10attached 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 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. 15As used herein, "a" or "an" means one or more.
Additional objects, advantages and novel features of the present invention
will become apparent to those skilled in the art by consideration of the
following non-limiting examples. EXAMPLES 20 Example 1: Danazol's Effects
on Angiogenesis (Comparative) A. HUVEC Cell Proliferation Protocol:
Primary human umbilical vein endothelial cells (HUVECs) and EGM-2 growth 25
medium were obtained from Cambrex (Walkersville, MD). The cells were
passaged in medium supplemented with 2% fetal calf serum (FCS) in tissue
culture flasks at 37C and 5% CO2. 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/cm2. 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 M in
triplicates. 24, 48, and 72 hour incubations were performed and cell
proliferation was determined utilizing Celltiter 96 AQueous One Solution
Cell Proliferation assay from Promega (Madison, WI). In short, medium was
aspirated from each well and the cells were washed with 200 l Hepes
buffered saline (HBSS) from Cambrex warmed to 37C. 100 l diluted celltiter
solution (15 l stock + 85 l EGM-2 containing 0.1% FCS) were added to each
well and incubated for an additional 4 hours. 5 Optical density was
determined by microplate reader using a 530 nm filter after blank
subtraction and data presented as OD + standard deviation. The final
concentration of ethanol in the wells was less then 0.2% and had no effect
on cell proliferation or viability. All data are presented as
representative experiment done in triplicate. Differences between subsets
were analyzed using student t-test in Microsoft Excel. P < 0.05 was
10considered statistically significant. Results, Observations and
Discussion: Culturing primary HUVECs in the presence of danazol decreased
the OD obtained from the Promega celltiter proliferation assay in a time
and dose dependent fashion (Figure 1). The celltiter assay is based on the
reduction of the assay solution by 15dehydrogenase enzymes to a formazan
dye that directly correlates to cell number.       Danazol treatment at 24
hours seemed to be effective only at very high doses. Significant decreases
(p value < 0.05) in assay OD were seen at 10 M or greater concentrations of
danazol. The OD detected in the nil wells was 0.414 + 0.06 and treatment
with 10 M danazol decreased the OD to 0.288 + 0.037 while 100 M to 0.162
20+ 0.017, equating to percent inhibitions of 30% and 65% respectively. 



At 48 hours, the inhibition observed was significant even at levels of 1 M.
The nil reading obtained after 48 hours in culture increased to 0.629 +
0.095 and was reduced to 0.378 + 0.037 by 1 M, 0.241 + 0.012 by 10 MM, and
0.19 + 0.033 by 100 M (or percent inhibitions of 40%, 61%, and 70%
respectively). 25After 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 04 treatment fell to 0.798 + 0.037, 1 M to
0.484 + 0.022, 10 M to 0.229 + 0.016, and 100 M to 0.156 + 0.018
(inhibitions of 28%, 57%, 80%, and 86% respectively). Examination of the OD
obtained from all 100 M danazol doses was consistent at 30all time points
indicating a complete arrest of cell proliferation at this concentration.
In summary, danazol exhibited strong inhibition of endothelial cell
proliferation.  WO 2010/151531PCT/US2010/039461 B. HUVEC Tube Formation
Protocol: To investigate the formation of capillary-like structures by
HUVECs, the Angiogenesis System: Endothelial Cell Tube Formation Assay was
purchased from BD  5 Biosciences (San Jose, CA) and used according to the
manufacturer's protocol. In brief, 100,000 HUVECs were seeded onto
rehydrated matrigel plugs in 96 well tissue culture plates in the presence
of 5% FCS to induce tube formation. Danazol was added to final
concentrations of 1 uM, 10 uM, or 50 M and LY294002 (positive control) was
added at 50 M. After 18 hours the wells were photographed using a Kodak DCS
Pro SLR/N 10 digital camera (Rochester, NY) mounted on an inverted
microscope. Ethanol treated wells were included to determine if the vehicle
had any effects on cell differentiation. Results, Observations and
Discussion: To elucidate if danazol can prevent the formation of tube-like
structures by HUVEC, 96 well plates containing matrigel plugs were used.
Endothelial cells when  15 cultured in the presence of angiogenic
substances and supplied with an extracellular matrix scaffold will
differentiate into structures loosely resembling capillary vessels. HUVECs
grown with danazol exhibited fewer organized structures with thin and less
defined interconnections than controls (see Figure 2, in which A = control,
B = 1 M danazol, C = 10 M danazol, D = 50 M danazol, and E = 50 M
LY294002). Treatment 20 with 50 M 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 25indicate that danazol is an effective inhibitor of tube formation at
50 M. Danazol had no effect on tube formation at 1 M or 10 M. C. HUVEC
Invasion Protocol:  



BioCoat Matrigel Invasion Chambers were purchased from BD Biosciences (San
30 Jose, CA). Inserts were rehydrated at 37C with 500 l 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 l. Danazol and
control compounds were added to the upper reservoir at final concentrations
of 10 M and 100 M. 750 l EGM-2 WO 2010/151531PCT/US2010/039461 supplemented
with 5% FCS was added to the bottom chamber to initiate invasion and the
plates were incubated for 24 hours. Non-invasive cells were removed from
the upper chamber with moistened cotton swabs and then the inserts were
washed twice with HBSS. The inserts were then submerged in 10 M calcein AM
prepared in HBSS and incubated 5for 4 hours. Fluorescence was determined in
a microplate reader at 485 nm excitation and 595 nm emission. LY294002 and
the structurally similar but inactive compound LY303511 served as positive
and negative controls respectively for this experiment. Results:  The
results are presented in Figure 3. All data is presented as representative
10experiment done in triplicate. Differences between subsets were analyzed
using student t- test in Microsoft Excel. P < 0.05 was considered
statistically significant.       Porous, matrigel coated inserts were used
to determine if danazol can interfere with the invasion or migration of
endothelial cells (Figure 3). In the system used for the study, a
significant increase in cells was detected by fluorescent dye after the
addition of FCS to 15the chamber opposite the endothelial cells (5674 FU +
77 to 7143 + 516). Danazol at concentrations of 10 M and 100 M had no
effect, while LY294002 showed almost complete attenuation of cell invasion
(5814 + 153). These data indicate that factors present in the FCS induce
the production by HUVECs of proteases that digest extracellular matrix,
followed by migration along a chemotactic gradient. Danazol has no apparent
20 inhibitory effect on invasion and migration of HUVECs in this model. D.
HUVEC Migration Protocol:        Assays were performed to determine the
effect of danazol on the migration of HUVECs in a scratch migration assay.
Passage 8 HUVECs, lot number 8750 (obtained 25from 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 37C
incubator with 5% CO2 for 48-72 hours to achieve confluent monolayers. The
monolayers were then "scratched" with a 1000 l 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 37C incubator with 5% CO2 for another 24 hours. The wells
were photographed again. The gaps were measured in each photograph using
Adobe WO 2010/151531PCT/US2010/039461 



Photoshop software, and gap measurements are presented as the number of
pixels in the gap. Results:  The results of three separate experiments are
presented in Table 1 below. As can 5 be seen from Table 1, danazol, at 50
M, 75 M and 100 M, was found to significantly inhibit HUVEC migration in
this assay. The EGM-2 culture medium used in this assay contains a cocktail
of growth factors as compared to the FCS used in the Matrigel model
described in section C above. This difference in the growth factors may
account for the difference in the results obtained using the two models. 10
TABLE 1 Compound(s) Danazol Concentration Mean pixels Mean % Inhibition STD
SEM Diluent control (ethanol)  1264.00    Danazol 10 M 1004.00 21.14 14.87
8.59 



Danazol 25 M 1184.00 5.50 8.80 5.08 Danazol 50 M 895.33 27.64 17.63 10.18
Danazol 75 M 317.33 74.62 6.80 3.93 Danazol 100 M 178.67 85.90 0.92 0.53  



Example 2: Danazol Effect on Vascular Permeability of HUVEC Monolayers
Protocol:  15Assays 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, # T3300-15) using endothelial
growth medium-2 (EGM-2) (obtained from Lonza). The plates 20 were cultured
in a 37C incubator with 5% CO2 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 a (TNFa; Pierce Biotechnology, #
RTNFAI) and interleukin-10 (IL-1; Sigma, # 1-9401) were added to
appropriate wells at final concentrations of 10 WO
2010/151531PCT/US2010/039461 ng/ml each. TNFa and IL-1 induce permeability;
they can cause up to a ten-fold increase in permeability. Finally,
streptavidin conjugated to horseradish peroxidase (HRP) (Pierce
Biotechnology, # N100, 1.25 mg/ml) was added to each well at a final
dilution of 1:250. HRP is a large molecule having a molecular weight of
about 44,000. Final volumes were 5300 l in the upper chambers and 700 l in
the bottom chambers of each well. The plates were incubated for an
additional 24 hours in the 37C incubator with 5% CO2. After this
incubation, the inserts were removed and discarded. Visual examination of
the cells on the inserts indicated that all of the monolayers were still
intact. To evaluate HRP flow-through, 15 l of the resulting solutions in
the bottom 10chambers were transferred to 96-well ELISA plates (each
reaction performed in triplicate). Next, 100 l of tetramethylbenzidine
(TMB) solution (Pierce) were added to each well, and the color developed
for 5 minutes at room temperature. Color development was stopped by adding
100 l of 0.18 N acidic solution. OD was determined for each well using a
microplate reader set at 450 nm minus 530 nm. The percent inhibition of
15permeability was calculated versus controls, and the means for three
separate experiments are presented in Table 2.       As can be seen from
Table 2, danazol at concentrations of 25.0 M or higher actually increased
vascular permeability. A concentration of 10.0 M had little or no effect on
vascular permeability. Danazol at concentrations from 0.1 M to 5.0 M, with
200.1 M to 0.5 M 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 M (or perhaps even lower) to 0.005
M. Thus, danazol exhibits a very surprising and unexpected dose response
curve for vascular permeability. As shown in Example 1, a concentration of
50 M to 100 M 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 M to 0.5 M) have insignificant effects
on angiogenesis at 24 hours.  WO 2010/151531PCT/US2010/039461 TABLE 2
Compound(s) Danazol Concentration Mean % Inhibition 



STD SEM Danazol 0.001 M 19.35 5.39 3.11 Danazol 0.005 M 16.37 8.04 4.64
Danazol 0.01 M -2.74 14.56 8.40 Danazol 0.05 M 7.67 8.83 5.10 Danazol 0.1 M
35.59 



23.08 11.54 Danazol 0.5 M 30.95 12.01 6.01 Danazol 1.0 M 21.20 31.13 13.92
Danazol 5.0 M 14.63 15.30 7.65 Danazol 10.0 M 14.29 36.85 13.03 Danazol
25.0 M -1.06 



22.60 11.30 Danazol 50.0 M -377.36 384.50 171.95 TNFa + IL-1 + Danazol 0.1
M 31.30 25.26 12.63 TNFa + IL-1 + Danazol 1.0 M 29.22 16.17 7.23 TNFa +
IL-1 + Danazol 10.0 M 8.47 20.45 9.14 TNFa + IL-1 + Danazol 25.0 M -39.93 



15.53 7.76 TNFa + IL-1 + Danazol 50.0 M -117.16 29.20 14.60  Example 3:
Danazol Effect on Vascular Permeability 5Passage 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 10greater than 90% in this experiment.  WO
2010/151531PCT/US2010/039461       The cells were then seeded onto inserts
(1 micron pore size) located in the wells of a 24-well plate (Greiner
BioOne 24-well Thincert cell culture inserts, #662610) in 300 l       EGM-2
complete medium (obtained from Lonza). Then, 700 l EGM-2 was placed in the
bottom chamber, and the plates were cultured in a 37C incubator with 5% CO2
for 48 5hours to achieve confluent monolayers. Transendothelial electrical
resistance (TER) measurements were taken using an STX 100 electrode
attached to EVOM2 voltohmmeter (both from World Precision Instruments) for
all inserts to confirm establishment of a semipermeable barrier. To perform
the measurements, one probe was placed in each well with one electrode in
the upper chamber and one in the lower chamber. 10Then, the cells were
treated in duplicate as follows. EGM-2 medium was carefully decanted from
the inserts and replaced with IMDM medium containing 0.5% fetal bovine
serum and EGM-2 supplements, except for VEGF and hydrocortisone (all from
Lonza). In some wells, the IMDM medium contained danazol (Sigma, # D8399)
in a ten-fold serial dilution. The plates were incubated in a 37C incubator
at 5% CO2 for four hours before 1530 l of a solution containing 4%
fluorescent-labelled human serum albumin was added to the upper chamber of
each well. The plates were incubated in a 37C incubator with 5% CO2 for an
additional 18 hours.       After this incubation, the inserts were removed
and discarded, and 200 l of the medium from the bottom chamber was
transferred to 96-well black fluoro-plates (Falcon) 



20 in triplicate. The fluorescence of each 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 Concentration Mean FU STD None 767.13 8.38 0.01 M 688.50 14.94 0.1
M 743.90 8.95 1.0 M 783.39 14.59 10.0 M 768.99 18.85  25  WO
2010/151531PCT/US2010/039461       As can be seen, the lowest concentration
of danazol (0.01 M) gave the greatest inhibition (about 10%). Control wells
run with no cells gave over 4000 FU in the lower chamber, showing that the
retinal endothelial monolayers were selectively permeable. 



5 Example 4: Effect of Danazol on TER of Three Different Endothelial Cell
Monolayers       Assays were performed to determine the effect of danazol
on transendothelial electrical resistance (TER) of human retinal
endothelial cells (ACBRI 181, Applied Cell Biology Research Institute,
Kirkland, WA). To do so, 150,000 passage 14 human retinal 10endothelial
cells were seeded onto inserts (1 micron pore size) located in the wells of
a 24- well plate (Greiner BioOne 24-well Thincert cell culture inserts,
#662610) in 300 l EGM-2 complete medium (obtained from Lonza). Then, the
plates were cultured in a 37C incubator with 5% CO2 for 24 hours. After the
incubation, the culture medium was carefully decanted and replaced with
either fresh EGM-2 or fresh EGM-2 containing 15danazol at a final
concentration of M. The plates were placed back in the incubator and
cultured for an additional 144 hours. Assays were also performed in the
same manner using passage 8 human brain endothelial cells and passage 8
human umbilical vein endothelial cells. An initial TER measurement was
taken for each insert using EVOM2 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/cm2 of insert with
TER of blank inserts subtracted. 25TABLE 4 Human Retinal Endothelial Cells
Danazol Concentration 0 Hours 24 Hours 48 Hours 72 Hours 144 Hours None
32.3 96.0 144.4 148.0 219.7 1.0 M 



21.7 132.3 182.3 217.7 234.8  WO 2010/151531PCT/US2010/039461 TABLE 5 Human
Brain Endothelial Cells Danazol Concentration 0 Hours 24 Hours 48 Hours 72
Hours 144 Hours None 41.4 115.7 176.3 154.0 151.5 1.0 M 32.3 139.9 188.4 



149.5 125.8  TABLE 6 5Human Umbilical Vein Endothelial Cells Danazol
Concentration 0 Hours 24 Hours 48 Hours 72 Hours 144 Hours None 82.3 217.2
276.3 226.8 227.3 1.0 M 70.2 246.0 364.1 270.7 286.4        As can be seen,
danazol enhanced TER measurements (reduced ion permeability) in the retinal
and umbilical vein endothelial cell monolayers. Danazol did not appear to
have much effect on the TER of the brain endothelial cell monolayers. TER
is a 



10measurement 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 15Akt in human
retinal endothelial cells (ACBRI 181, Applied Cell Biology Research
Institute, Kirkland, WA). The cells were grown in a 25 cm2 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 104 cells/well in 20 EGM-2 medium. The
plate was incubated at 37C with 5% CO2 for 24 hours. Then, 200 l 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(tm) Kit for AKT S473;
SABiosciences, Frederick, MD) following the  WO
2010/151531PCT/US2010/039461 manufacturer's protocols. The CASE(tm) Kit for
AKT S473 quantifies the amount of activated (phosphorylated) Akt protein
relative to total Akt protein in parallel assays using a conventional ELISA
format with colorimetric detection. The Akt phosphorylation site is serine
473 and is recognized by one of the antibodies used in one of the two
parallel assays 5 to provide a measure of activated Akt protein. The other
antibody used in the other parallel assay recognizes Akt to provide a
measure of total Akt protein. Both primary antibodies are detected using a
horseradish peroxidase-labeled secondary antibody. Addition of the
manufacturer's Developing Solution for 10 minutes, followed by addition of
the manufacturer's Stop Solution, produces the result which can be measured
10colorimetrically.       The results are presented in Table 7 below. As
can be seen there, all of the concentrations of danazol caused an increase
in Akt phosphorylation (activation). TABLE 7 TREATMENT PERCENT INCREASE IN
AKT PHOSPHORYLATION VERSUS CONTROL STANDARD DEVIATION 0.5 M danazol 73.8%
92.9% 



1.0 M danazol 66.7% 11.7% 2.0 M danazol 101.6% 9.1% 5.0 M danazol 40.5%
17.7% 10.0 M danazol 115.3% 112.9% 20.0 M danazol 161.3% 128.7% 50.0 M
danazol 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
200.5-5.0 M concentrations in this experiment), while hyperphosphorylation
of Akt at S473 causes increased permeability (the 10-50 M concentrations in
this experiment).  



WO 2010/151531PCT/US2010/039461 Example 6: Effect of Danazol and Steroid
Receptor Antagonists on TER of Retinal Endothelial Cell Monolayers
Assays were performed to determine the effect of danazol and steroid
receptor antagonists on transendothelial electrical resistance (TER) of
human retinal endothelial 5cells (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 g/cm2 fibronectin (Sigma). Then, passage 12 human retinal
endothelial cells were seeded into the upper chamber of the wells at
120,000 cells per insert in a volume of 300 l of EGM-2 medium (Lonza). The
volume for the lower 10 chamber was 700 l of EGM-2 medium (Lonza). The
plates were cultured in a 37C incubator with 5% CO2 for 48 hours to
establish intact monolayers. At the end of the incubation, TER measurements
were taken using an STX 2 probe attached to EVOM2 voltohmmeter (both from
World Precision Instruments) for all inserts to confirm integrity of the
endothelial barrier. All inserts exhibited elevated resistance as compared
to inserts 15without 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) 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 M 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 EGM2 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 each 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 cm2). The results are presented in
Table 8 below. 30  WO 2010/151531PCT/US2010/039461 TABLE 8 Treatment TER at
30 minutes TER at 60 minutes TER at 120 minutes TER at 24 Hours None 216.22



249.25 234.23 312.31 0.11LIM Danazol 255.26 267.27 249.35 366.37 0.1iuM
Hydroxyflutamide 177.18 186.19 201.20 297.30 0.1iuM Fluvestrant 228.23
270.27 258.26 336.34 0.1iuM Hydroxyflutamide followed by 0.11LIM Danazol
237.24 276.28 240.24 363.36 0.1iuM Fluvestrant followed by 0.11LIM Danazol 



195.20 309.31 255.26 393.39 10.0iuM LY294002 297.30 354.35 276.28 345.35
10.0iuM LY294002 followed by 0.11LIM Danazol 243.24 342.34 270.27 336.34
As can be seen from Table 8, danazol and fluvestrant increased the TER 5
measurements (reduced permeability), while hydroxyflutamide reduced the
readings (increased permeability), compared to the control (no treatment).
Danazol prevented the reduction caused by hydroxyflutamide. This could be
evidence that danazol is occupying the androgen receptor in these cells.
Danazol and fluvestrant showed additive results at some time points. WO
2010/151531PCT/US2010/039461 Example 7: Effect of Danazol on Actin Stress
Fiber Formation       The IEJs of the paracellular pathway include AJs and
TJs. The actin cytoskeleton is bound to each junction and controls the
integrity of the junctions through actin 5remodeling. Reorganization of the
actin cytoskeleton into stress fibers results in application of mechanical
forces to the junctions that pull them apart, cause cellular contraction
and changes in morphology. The process of actin polymerization is very
dynamic, which allows for the rapid reorganization of actin structures and
the transition from the quiescent phenotype, characterized by thick
cortical actin ring and the absence of 10stress fibers, to the activated
cell phenotype with thin or no cortical actin and abundant 



stress fibers. The actin cytoskeleton appears also to be involved in
transcytosis, perhaps by regulating the movement of caveolae. Human retinal
endothelial cells (ACBRI 181, Applied Cell Biology Research Institute,
Kirkland, WA) were seeded into Falcon Optilux assay plates (BD Biosciences)
at 151000 cells per well in a total volume of 200 pl of EGM-2 medium
(Lonza). The plates were cultured in a 37C incubator with 5% CO2 for 48
hours. Then, the medium was removed and replaced with 200 IA 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 iuM or
10iuM final concentrations) or the PI3 kinase inhibitor LY294002 (10iuM
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 37C incubator with 5% CO2, 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 IA 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 IA PBS, and 50 IA 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 IA PBS. 30 Then 100 IA 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 WO 2010/151531PCT/US2010/039461 was
observed, possibly indicative of a stabilizing event or of a resting
phenotype. At the higher danazol dose (10.0iuM), stress fibers with
multiple focal points were detected. These findings correlate with previous
results (see previous examples) that lower danazol doses inhibit
permeability and higher danazol doses increase permeability. TNFa
5stimulated the cells and led to strong stress fiber development with
intensely staining focal points. Danazol and LY294002 decreased the number
of cells exhibiting stress fiber development with TNFa. Example 8: Effect
of Danazol on Actin Stress Fiber Formation 10Human retinal endothelial
cells (ACBRI 181, Applied Cell Biology Research Institute, Kirkland, WA)
were seeded into Falcon Optilux assay plates (BD Biosciences) coated with
1iug/cm2 fibronectin at 3000 cells per well in a total volume of 200 ul of
EGM-2 medium (Lonza). The plates were cultured in a 37C incubator with 5%
CO2 for 48 hours. Then, the medium was removed and replaced with 200 IA of
Ultraculture 15 medium supplemented with 2.0% fetal bovine serum (all from
Lonza), and the cells were cultured under these growth factor and serum
starved conditions overnight to suppress actin polymerization. Then, the
medium was removed and replaced with fresh Ultraculture medium supplemented
with 2.0% fetal bovine serum containing danazol (0.1 iuM, liuM or 10iuM) or
the PI3 kinase inhibitor LY294002 (10iuM) (positive control). 20 After
incubation with these compounds for 30 minutes in a 37C incubator with 5%
CO2, vascular endothelial growth factor (VEGF) (final concentration of 25
ng/ml) was added. After incubation for an additional 30 minutes in a 37C
incubator with 5% CO2, 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 p1
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 IA PBS, and 50 IA 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 IA PBS. To
counter-stain for nuclei, 100 IA of a 3iuM 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 IA PBS. Then 100
IA 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. WO 2010/151531PCT/US2010/039461       The results
showed that danazol affected the ability of stress fibers to develop. When
treated with danazol, the cells exhibited different stress fiber formation
patterns, dependent on the dosage applied. At the lowest danazol dose
(0.1iuM), diffuse F-actin staining throughout the cytoplasm was observed.
At 1.0iuM danazol, the diffuse staining 5persisted, but stress fibers and
focal points around the perimeter of most cells were visible. At the
highest danazol dose (10.0iuM), there was no longer any diffuse staining,
stress fiber development and focal points were seen. The staining seen with
the lower doses of danazol exhibited a perinuclear staining pattern,
indicating microtubule stabilization similar to that observed with
placlitaxel (a Taxol compound known to stabilize and 10 polymerize
microtubules). With VEGF, there was strong stress fiber development.
Danazol changed the VEGF pattern in a dose-dependent manner: (i) the lowest
0.1iuM danazol dose made the stress fibers less pronounced and some diffuse
staining appeared; (ii) the 1.0iuM dose showed fewer thick stress fibers,
but focal points were seen on contact surfaces; and (iii) the highest
10.0iuM danazol dose showed strong stress fiber 15development with focal
points. LY294002 prevented the strong stress fiber development seen with
VEGF and exhibited diffuse staining Example 9: Effect of Danazol on
Vascular Endothelial Cadherin (VE-Cadherin) Phosphorylation 20Passage 12
human retinal endothelial cells (ACBRI 181, Applied Cell Biology Research
Institute, Kirkland, WA) were grown to confluence on fibronectin-coated (1
iug/cm2) 10 cm2tissue culture plates using EGM-2 culture medium (Lonza) in
a 37C incubator with 5% CO2. When complete confluence was achieved, the
medium was replaced with Ultraculture medium supplemented with 0.5% fetal
bovine serum and L- 25glutamine (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 (0.1iuM, liuM or 10iuM) or ethanol (vehicle control). After
incubation for 15 minutes in a 37C incubator with 5% CO2, 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 37C
incubator with 5% CO2.       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 WO
2010/151531PCT/US2010/039461 concentration of 2 mM) were cooled to 4C. The
cells were washed two times with 5 ml of the ice cold PBS and then lysed in
500 IA of the ice cold lysis buffer. The resulting protein extracts were
transferred to 1.7 ml microcentrifuge tubes, and cell debris was removed by
spinning at 4C at 10,000 rpm for 10 minutes. Then, 450 gl of the cleared
5solution was transferred to tubes containing 25 gl of Protein Dynabeads
(Invitrogen) coated with 10 gl C19 anti-VE cadherin polyclonal antibody
(Santa Cruz Biotechnology) (coating performed following manufacturer's
protocol). The extracts and beads were then incubated overnight at 4C on an
orbital shaker to capture VE cadherin from the extracts. The beads were
then washed four times with ice cold lysis buffer. To release the protein
10 from the beads, they were heated for 10 minutes at 75C in SDS loading
dye containing 20% reducing dye (Invitrogen).       The released proteins
were separated in 4-20% polyacrylamide gels (Invitrogen) at 120 volts for 1
hour. To determine phosphorylation and total protein in the gels, Pro-Q
diamond (Invitrogen) and SYPRO ruby (Invitrogen) protein staining were
sequentially 



15 performed following the manufacturer's protocol. The gels were
photographed and densitometry performed using a Kodak imaging station. The
results are presented in Table 9 below. TABLE 9 VE-Cadherin  Nil (ethanol
control) 0.1iuM danazol VEGF 0.1iuM danazol followed by VEGF Relative
intensity - ProQ results (phosphorylated protein) 1.00 1.51 1.89 1.38
Relative intensity - SYPRO results (total protein) 1.00 0.89 0.84 0.83
Ratio phosphorylated: total protein 0.215 0.365 (1.70 fold increase) 0.481 



(2.24 fold increase) 0.358 (1.66 fold increase)  WO
2010/151531PCT/US2010/039461       As can be seen, danazol caused an
increase in VE-cadherin phosphorylation. VEGF caused an even greater
increase in VE-cadherin phosphorylation (hyperphosphorylation), which was
reversed by danazol. VE-cadherin is a component of 5 AJs, and
phosphorylation of VE-cadherin can have a variety of effects depending on
the residue. In general, tyrosine phosphorylation of VE-cadherin leads to
AJ disassembly and increased permeability. Serine 665 phosphorylation,
however, causes a rapid but reversible internalization of VE-cadherin
associated with reduced barrier function. A feedback loop appears to exist
in which internalized VE-cadherin drives an increase in 10cytoplasmic p120,
a scaffolding protein that complexes to AJs. This up-regulation induces a
decrease in active RhoA in association with an increase in the
barrier-stabilizing GTPases like Racl, Rap-1, and Cdc42. It is believed
that the increase in VE-cadherin phosphorylation observed in this
experiment following low dose danazol treatment leads to the activation of
barrier stabilizing GTPases. In addition, danazol may prevent the
15destabilizing phosphorylation events induced by VEGF. Example 10: Effect
of Danazol and Steroid Receptor Antagonists on TER of Retinal Endothelial
Cell Monolayers Assays were performed to determine the effect of danazol
and steroid receptor 20antagonists 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 iug/cm2 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 gl of EGM-2 medium
(Lonza). The volume for the lower chamber was 700 gl of EGM-2 medium
(Lonza). The plates were cultured in a 37C incubator with 5% CO2 for 48
hours to establish intact monolayers. At the end of the incubation, TER
measurements were taken using an STX 2 probe attached to EVOM2 voltohmmeter
(both from World Precision Instruments) for all inserts to confirm
integrity 30of the 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  and PI3 kinase inhibitor LY 294002 (control).
Stock solutions of all additives, except danazol, were made at 10 mM in
DMSO. The danazol stock solution was 10 mM in ethanol. Working 2001LIM
dilutions of all additives were made in same solvents. Then, 



200 nM dilutions of each additive, and of equivalent dilutions of ethanol
and DMSO 5 (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 plates
were then placed back into the incubator, and TER measurements were taken
as described above for each insert at 5 minutes, 30 minutes, 60 minutes and
24 hours. TER was calculated by subtracting the background measurement
10(empty insert) from the reading of an insert and dividing by the surface
area of the insert (0.33 cm2). The results are presented in Table 10 below.
As can be seen from Table 10, danazol increased the TER measurements,
hydroxyflutamide reduced the readings, testosterone reduced the readings
very slightly, and fluvestrant had essentially no effect, compared to the
control (no treatment). Danazol 15 prevented the reduction caused by
hydroxyflutamide and the very slight reduction seen with testosterone. As
with the results in Example 6, this could be evidence that danazol is
occupying the androgen receptor in these cells.  TABLE 10 Treatment TER at
5 minutes TER at 30 minutes TER at 60 minutes TER at 24 Hours None 250.30
262.31 251.00 287.09 0.11LIM Danazol 280.03 311.56 313.06 348.35 0.11LIM
Hydroxyflutamide 190.44 



207.46 215.97 267.27 0.11LIM Hydroxyflutamide followed by 0.11LIM Danazol
230.48 275.53 262.01 312.31 0.11LIM Fluvestrant 223.47 251.50 243.99 279.28
0.11LIM Fluvestrant followed by 0.11LIM Danazol 219.47 279.53 273.02 343.34
10 nM Testosterone 257.51 240.49 225.98 267.27 100 nM Testosterone followed
by 0.11LIM Danazol 



273.52 287.54 259.01 283.28 10 nM Estradiol 246.50 245.50 250.00 328.33 10
nM Estradiol followed by 0.11LIM Danazol 276.53 307.56 282.03 363.36  WO
2010/151531PCT/US2010/039461 Example 11: Effect of Danazol on Actin Stress
Fiber Formation Passage 6 human renal glomerular microvascular endothelial
cells (ACBRI 128, Cell Systems Corporation (exclusive distributor for
Applied Cell Biology Research Institute), Kirkland, WA) and passage 12
human retinal endothelial cells (ACBRI 181, 5Cell Systems Corporation
(exclusive distributor for Applied Cell Biology Research Institute),
Kirkland, WA) were seeded into 16-chamber glass slides coated with
5iLig/cm2 fibronectin at 2000 cells per well in a total volume of 200 IA of
EGM-2 medium (Lonza). The plates were cultured in a 37C incubator with 5%
CO2 for 48 hours with daily medium changes. Then, the test compounds
(danazol, TNFa and S 1P), diluted in Hanks 10 Balanced Salt Solution (HBSS;
Lonza), were added to give the following final concentrations: danazol
(liuM) (Sigma), TNFa (1 ng/ml) (Sigma), and S113 (liuM) (Sigma). The slides
were incubated with the test compounds for 15 minutes, 30 minutes or 24
hours in a 37C incubator with 5% CO2. After this incubation, the medium was
aspirated, and the cells were fixed using 3.6% formaldehyde in phosphate
buffered saline 15 (PBS) for ten minutes at room temperature. All wells
were then washed two times with 



100 ul PBS. The cells were permeabilized using a 0.1% Triton X-100 in PBS
for 5 minutes. All wells were then washed two times with 100 IA PBS, and 50
IA 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 IA PBS.
Then 100 IA 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, 25the 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, 30and cortical
actin rings and ruffled edges were visible beginning at 3 hours. Cells
treated with S 1P 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. WO 2010/151531PCT/US2010/039461       For the
retinal endothelial cells treated with danazol alone, the cells exhibited
perinuclear staining at 15 minutes, diffuse staining throughout the cells
with ruffled edges on many of the cells at 3 hours, and staining similar to
untreated controls at 24 hours. With TNFa alone, stress fibers were seen at
all times, with the number of cells exhibiting 5stress fibers and the
thickness of the fibers increasing from 15 minutes to 3 hours and being
reduced after 24 hours of incubation. Danazol decreased the stress fiber
formation and/or the thickness of the fibers at all times. Diffuse staining
was observed at 15 minutes and 24 hours, and cortical actin rings were
visible at 3 hours. Cells treated with S113 alone showed actin cortical
rings, with development beginning at 15 minutes and strongest at 3 10hours.
The cells were returning to morphology similar to untreated controls at 24
hours. Danazol seemed to enhance the cortical rings at 3 hours. Also,
diffuse staining was observed, especially at 15 minutes and 24 hours. S 1P
(sphingosine-1 phosphate) plays a very important function in the formation
and maintenance of vascular endothelium. S 1P is a constitutive signaling
input that 15facilitates the organization and barrier function of the
vascular endothelium through its effects on the actin cytoskeletion. In
particular, S 1P is involved in the formation of cortical actin fibers and
organization of the adherens junctions. Depletion of S 1P leads to vascular
leak and edema, and S 1P can reverse endothelial dysfunction and restore
barrier function. 20In this experiment, danazol exhibited an ability to
strengthen the protective effects of S 1P 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 30Systems Corporation
(exclusive distributor for Applied Cell Biology Research Institute),
Kirkland, WA). Electrical resistance was measured using the electric
cell-substrate impedance sensing (ECIS) system (ECISZO, obtained from
Applied Biophysics) with 8- well multiple electrode plates (8W10E). Each
well of the plates was coated with 5 iug/cm2 fibronectin in HBSS by adding
the fibronectin in a volume of 100 ul per well and WO
2010/151531PCT/US2010/039461 incubating the plates for 30 minutes in a 37C
incubator with 5% CO2. The fibronectin solution was removed, and 400 pl of
EGM-2 culture medium (Lonza) was added to each well. The plates were
connected to the ECISZO system and were electrically stabilized. The EGM-2
medium was aspirated and replaced with 200 IA of EGM-2 culture medium
5containing 100,000 cells per well. The plates were reconnected to the
ECISZO system and incubated for 24 hours in a 37C incubator with 5% CO2.
The EGM-2 medium was aspirated and replaced with 400 IA of fresh EGM-2
culture medium per well. The plates were reconnected to the ECISZO system
and incubated for 6 hours in a 37C incubator with 5% CO2. Concentrated
solutions of the test compounds in HBSS were prepared and 10 placed in the
incubator to equilibrate. The test compounds were then added to appropriate
wells at the following final concentrations: danazol (1 ILIM) (Sigma) and
S113 (1 ILIM) (Sigma). ECIS (resistance) was monitored for 90 hours.
In the retinal endothelial cells, 1.01LIM danazol alone showed an increase
of ECIS as compared to untreated cells starting about 1.5-2.0 hours after
treatment and persisting  15 for 5 hours. SIP alone showed an increase of
ECIS as compared to untreated cells which started within the first 15
minutes after treatment and persisted for about 3 hours. Danazol and SIP in
combination increased the ECIS as compared to SIP alone and untreated
cells, and this increased ECIS persisted for about 90 hours. Thus, danazol
exhibited an ability to enhance the early effects of SIP and to maintain a
higher resistance throughout the 20 experiment when SIP 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. S113 alone
also had no effect on ECIS until about 2530 hours after treatment. SIP
alone increased ECIS compared to untreated cells from about 30 to about 60
hours. The combination of danazol and SIP had no effect on ECIS until about
30 hours after treatment. This combination increased ECIS compared to
untreated cells, S113 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 SIP alone from about 30 to 75
hours, and increased ECIS compared to danazol alone from about 30 to about
50 hours. Example 13: 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 5Research Institute), Kirkland, WA). Electrical resistance was
measured using the electric cell-substrate impedance sensing (ECIS) system
(ECISZO, obtained from Applied Biophysics) with 8-well multiple electrode
plates (8W10E). Each well of the plates was coated with 5 iug/cm2
fibronectin in HBSS by adding the fibronectin in a volume of 50 gl per well
and incubating the plates for 30 minutes in a 37C incubator with 5% CO2.
The 10 fibronectin solution was removed, and 200 gl of EGM-2 culture medium
(Lonza) was added to each well. The plates were connected to the ECISZO
system and were electrically stabilized. The EGM-2 medium was aspirated and
replaced with 200 gl of EGM-2 culture medium containing 40,000 passage 6
cells per well. The plates were reconnected to the ECISZO system and
incubated for 24 hours in a 37C incubator with 15 5% CO2. The EGM-2 medium
was aspirated and replaced with 200 gl of fresh EGM-2 culture medium per
well. The plates were reconnected to the ECISZO system and incubated for an
additional 24 hours in a 37C incubator with 5% CO2. The EGM-2 medium was
aspirated and replaced with 200 gl of fresh EGM-2 culture medium without
dexamethasone per well. The plates were reconnected to the ECISZO system
and 



20 incubated overnight in a 37C incubator with 5% CO2. Finally, the EGM-2
medium was aspirated and replaced with 200 gl of fresh EGM-2 culture medium
without dexamethasone per well. The plates were reconnected to the ECISZO
system and incubated 2 hours in a 37C incubator with 5% CO2. 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 ILIM)
(Sigma) and dexamethasone (1 ILIM) (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 3015 hours. When compared to
dexamethasone, danazol exhibited a similar pattern, but the enhancement of
ECIS (TER) was not as great. WO 2010/151531PCT/US2010/039461 Example 14:
Effect of Danazol on RhoA       Remodeling of the endothelial cell
cytoskeleton is central to many functions of the endothelium. The Rho
family of small GTP-binding proteins have been identified as key regulators
of F-actin cytoskeletal dynamics. The Rho family consists of three
isoforms, 5 RhoA, RhoB and RhoC. The activation of RhoA activity leads to
prominent stress fiber formation in endothelial cells. Stimulation of
endothelial cells with thrombin increases Rho GTP and myosin
phosphorylation, consistent with increased cell contractility. Inhibition
of RhoA blocks this response and the loss of barrier function,
demonstrating a critical role for Rho in vascular permeability. 10This
experiment was performed using a commercially-available Rho activation
assay (GLISA) purchased from Cytoskeleton, Denver, Colorado, following the
manufacturer's protocol. Briefly, passage 8 or 12 human retinal endothelial
cells (ACBRI 181, Applied Cell Biology Research Institute, Kirkland, WA)
were cultured on fibronectin-coated (1iug/cm2) 6-well tissue culture plates
using EGM-2 culture medium 15(Lonza) for 24 hours in a 37C incubator with
5% CO2 (30,000 cells /well in total volume of 3 m1). Then, the medium was
aspirated and replaced with Ultraculture medium supplemented with 0.1%
fetal bovine serum, L-glutamine, sodium pyruvate, penicillin/streptomycin
and ITSS (insulin, transferrin sodium selenium) (all from Lonza) to serum
starve the cells and reduce the background level of RhoA. The cells were 20
cultured for 24 hours in a 37C incubator with 5% CO2. 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 IA 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 4C. 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 lug total protein per well). The GLISA assay
was performed using the reagents supplied in the kit. WO
2010/151531PCT/US2010/039461       The results for the passage 12 retinal
endothelial cells are presented in Table 11 below. As expected, the active
Rho A levels induced by thrombin were very high. All of the test compounds
inhibited the thrombin-induced activation of Rho A. The results for the
passage 8 retinal endothelial cells are presented in Table 12 5 below. As
expected, the active Rho A levels induced by thrombin were very high. All
of the test compounds inhibited the thrombin-induced activation of Rho A.
TABLE 11 Treatment Mean OD 



Percent Inhibition vs. Untreated Control Percent Inhibition vs. Thrombin
Untreated 0.455 --- --- 1.0iuM Danazol 0.424 6.82 --- 1.0iuM Dexamethasone
0.428 5.83 --- 10.0iuM PI3 kinase inhibitor LY 294002 0.370 18.70 ---
1.0iuM Src-1 Inhibitor* 0.349 23.21 --- 0.1 U/ml Thrombin 



1.013 --- --- 0.1 U/ml Thrombin + 1.0iuM Danazol 0.859 --- 27.57 0.1 U/ml
Thrombin + 1.0iuM Dexamethasone 0.826 --- 33.48 0.1 U/ml Thrombin + 10.0iuM
PI3 kinase inhibitor LY294002 0.685 --- 58.73 0.1 U/ml Thrombin + 1.0iuM
Src-1 Inhibitor 0.534 --- 85.85  10 * Obtained from Sigma.  WO
2010/151531PCT/US2010/039461 TABLE 12 Treatment 



Mean OD Percent Inhibition vs. Untreated Control Percent Inhibition vs.
Thrombin Untreated 0.102 --- --- 1.0iuM Danazol 0.027 73.89 --- 10.0iuM PI3
kinase inhibitor LY 294002 0.056 45.32 --- 0.1 U/ml Thrombin 0.561 --- ---
0.1 U/ml Thrombin + 1.0iuM Danazol 0.373 --- 41.02 



0.1 U/ml Thrombin + 10.0iuM PI3 kinase inhibitor LY294002 0.433 --- 27.86
Example 15: Animal Model Of Vascular Hyperpermeability New Zealand white
rabbits received 0.215 mg/kg of danazol orally twice per day 5for 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. 10A
single danazol-treated rabbit gave 16 fluorescence units, which represents
a 94% reduction in vascular leakage caused by the danazol. Example 16:
Pharmaceutical Compositions Pharmaceutical compositions of the invention
will include danazol and a second 15drug in gelatin capsules for oral
administration in the following amounts set forth in Table 13:  WO
2010/151531PCT/US2010/039461 Table 13 Amount of Danazol Identity of Second
Drug Amount of Second Drug 5-50 mg FTY720 (fingolimod) 25-625 ng 5-50 mg 



Atorvastin 1-40 mg 5-50 mg Acetazolamide 25-500 mg 5-50 mg Glycine 0.7-175
g 5-50 mg Losartan 2.5-50 mg 5-50 mg Valsartan 4-80 mg 5-50 mg Sunitinib
3.75-25 mg 5-50 mg Cetrizine 0.25-5 mg 5-50 mg Benfotiamine 5-300 mg 5-50
mg Sulodexide 



2.5-100 mg 5-50 mg Enalapril 0.25-20 mg 5-50 mg Clopidogrel 7.5-150 mg 5-50
mg Simvastin 0.5-40 mg 5-50 mg Fluvestrant 3.5-1100 mg  Non-medicinal
ingredients will include maize starch, lactose monohydrate, magnesium
stearate, talc and titantium dioxide. 5 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 10into multilamellar liposomes composed of polyethylene
glycol-12 (PEG-12) glyceryl dioleate or PEG-12 glyceryl dimyristate. The
liposomes composed of these lipids are compatible with soft and hard
gelatin capsules. For methods of making these sustained-release
formulations, see PCT application WO 2002/087543. 15 Example 18:
Pharmaceutical Compositions        Sustained-release pharmaceutical
compositions of the invention allowing for once-daily oral administration
will include danazol and a second drug in capsules in the amounts set forth
in Table 14:  WO 2010/151531PCT/US2010/039461 Table 14 



Amount of Danazol Identity of Second Drug Amount of Second Drug 1-15 mg
FTY720 (fingolimod) 5-625 ng 1-15 mg Atorvastin 0.2-40 mg 1-15 mg
Acetazolamide 5-500 mg 1-15 mg Glycine 0.15-175g 1-15 mg Losartan 0.5-50 mg
1-15 mg Valsartan 0.8-80 mg 1-15 mg Sunitinib 0.75-25 mg 1-15 mg 



Cetrizine 0.05-5 mg 1-15 mg Benfotiamine 1-300 mg 1-15 mg Sulodexide
0.5-100 mg 1-15 mg Enalapril 0.05-20 mg 1-15 mg Clopidogrel 1.5-150 mg 1-15
mg Simvastin 0.1-40 mg 1-15 mg Fluvestrant 0.7-1100 mg  Granules of danazol
and the second drug will be prepared and incorporated into hard 5 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.  WO 2010/151531PCT/US2010/039461 



WHAT IS CLAIMED:       1. A method of treating a disease or condition
mediated by vascular hyperpermeability in an animal, the method comprising
administering to the animal an amount of a danazol compound effective to
inhibit vascular hyperpermeability and an 5amount of a second drug
effective to treat the disease or condition.       2. The method of Claim 1
wherein the disease or condition is diabetes.       3. The method of Claim
1 wherein the disease or condition is atherosclerosis.       4. The method
of Claim 1 wherein the disease or condition is hypertension.       5. The
method of Claim 1 wherein the disease or condition is an acute lung
10injury, acute respiratory distress syndrome, age-related macular
degeneration, cerebral edema, choroidal edema, choroiditis, coronary
microvascular disease, cerebral microvascular disease, Eals disease, edema
caused by injury, edema associated with hypertension, glomerular vascular
leakage, hemorrhagic shock, Irvine Gass Syndrome, ischemia, macular edema,
nephritis, nephropathies, nephrotic edema, nephrotic syndrome, 15
neuropathy, organ failure due to edema, pre-eclampsia, pulmonary edema,
pulmonary hypertension, renal failure, retinal edema, retinal hemorrhage,
retinal vein occlusion, retinitis, retinopathy, silent cerebral infarction,
systemic inflammatory response syndrome, transplant glomerulopathy,
uveitis, vascular leakage syndrome, vitreous hemorrhage or Von Hipple
Lindau disease. 206.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 25complication 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.  WO 2010/151531PCT/US2010/039461        12. The method of Claim 10
wherein the vascular complication is diabetic cardiomyopathy.        13.
The method of Claim 10 wherein the vascular complication is diabetic
neuropathy. 



514.The method of Claim 10 wherein the vascular complication is diabetic
macular edema.        15. The method of Claim 10 wherein the vascular
complication is diabetic retinopathy.        16. The method of Claim 15
wherein the diabetic retinopathy is 10nonproliferative diabetic
retinopathy.        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. 1519.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. 2022.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 25inhibit 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. 3027.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.  WO
2010/151531PCT/US2010/039461       30. The method of Claim 1 wherein the
second drug is an anti-inflammatory drug.       31. The method of Claim 1
wherein the second drug is an antioxidant.       32. The method of Claim 1
wherein the second drug is a statin. 



533.The method of Claim 1 wherein the second drug is sphingosine-1
phosphate (S1P) or a SlP agonist.       34. The method of Claim 1 wherein
the second drug is an inhibitor of an enzyme that degrades a glycocalyx.
35. A pharmaceutical composition comprising a pharmaceutically-acceptable
10 carrier, a first drug and a second drug, wherein the first drug is a
danazol compound and the second drug is a drug suitable for treating a
disease or condition mediated by vascular hyperpermeability.       36. The
composition of Claim 35 wherein the second drug is one that inhibits
vascular hyperpermeability. 1537.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. 2040.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. 2543.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 S113 agonist.       45. The composition of Claim 35 wherein the
second drug is an inhibitor of an enzyme that degrades a glycocalyx. 3046.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.  WO
2010/151531PCT/US2010/039461       48. The kit of Claim 46 wherein the drug
in the second container is one that inhibits vascular endothelial growth
factor. 



49. The kit of Claim 46 wherein the drug in the second container is an
antihistamine. 550.The kit of Claim 46 wherein the drug in the second
container is a drug that lowers the level of glucose.       51. The kit of
Claim 46 wherein the drug in the second container is an angiotensin
converting enzyme (ACE) inhibitor or an ACE receptor antagonist.
52. The kit of Claim 46 wherein the drug in the second container is an
anti-10 inflammatory drug.       53. The kit of Claim 46 wherein the drug
in the second container is an antioxidant.       54. The kit of Claim 46
wherein the drug in the second container is a statin.       55. The kit of
Claim 46 wherein the drug in the second container is 15sphingosine-1
phosphate (Si P) or a S113 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 of a second drug effect to modulate the
cytoskeleton.       61. A pharmaceutical composition comprising a
pharmaceutically-acceptable carrier, a first drug and a second drug,
wherein the first drug is a danazol compound and the second drug is a drug
that modulates cytoskeleton of an endothelial cell.  WO
2010/151531PCT/US2010/039461 62.A kit comprising a first container and a
second container, wherein the first container comprises a danazol compound
and the second container comprises a drug that modulates cytoskeleton of an
endothelial cell. 






