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PDE inhibitors and combinations thereof for the treatment of urotopical disorders

Technical fleld of the Jnvention

The present invention relates to phosphodiesterases (PDEs) and the pharmacology of PDE
inhibitors. More particularly, the invention retates to PDE-5 and PDE-4 inhibitors and their use for

preparation of medicaments for the treatment of urological disorders.

Backeround of the invention

Benign prostate hyperplasia (BPH) resulting in bladder outiet obstruction (BOO) is a very common
neoplasm in men. It is estimated that epproximately 80% of men older than 50 years have
moderate to sevcre symptoms, including increased urinery- frequency, nocturia and urgency,
accompanied by a slow urinary stream and urinary retention. Therefore BPH is increasingly
recognized as a major health care problem in westenized countries (Guess 1995). Besides
prostatic surgery (20% of all BPH patients), the common treatment of the diseasc compr.iscs 5-
alpha reductase inhibitors (finasteride) and alpha blockers (tamsulosin, doxazosin, terazosin,
alfuzosin) (Truss 2001). 5-alpha reductase inhibitors influence the mechanical component of BPH
and inhibit proliferation of the prostate tissue. Alpha blockers influence the dynamic component '
and decrease the irritative symptoms of BPH via relaxation of the prostatic smooth muscle which
decreases the urcthral resistance. Morcover alpha-blockers are able to relax directly bladder
smooth muscle c_:ells'and reduce the non voiding contractions of the bladder. However all these
treatment options have limited cfficacy and/or an unfavorabic side effect profile {Carbone 2003).
Thus, diverse sttempts have focused on new therapeutic options to inhibit the proliferation of the
prostatic stroma or to decrease the tone of the smooth muscle of the prostate and bladder. This
mcludes i.e. aromatase inhibitors (Sciarra 2000), growth.factor ontagonists {Desgrandcharmnps
1997), potassium channel opencrs (Gopalakrishnan 2004), and endothelin antagonists (Andersson
2002).

1t is also well established that the cyclic nucleotides cAMP and ¢GMP can reduce smooth muscle
tone (Drescher 1994). chMP- and ¢cGMP are symhesizéd from their corresponding nucleoside
triphosphates by the adenylate and guanylate cyclase respectively. They are degraded by the cyclic
nucleotide phosphodiesterases. (PDEs) which regulate the intracellulur cAMP and ¢GMP level very
effectively. Up to now 11 different PDE family members have been identified which differ in
structure, regulation and specificity for their substrate (Soderting 2000). The role of PDEs for the
treatment of Urological Disordcers is only poorly understood, the characterization of PDE isoforms
has lagged behind other systems and much of the litcrature was published prior to identification of
the newly identified PDEs. Althcugh PDEs are expressed in the lower urinary tract i.c. in bladder,
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urethral and in prostate tissues, mRNA expression data and direct comparisons of all PDE isogenes
are still missing or inconsistent. There are some evidences that unspecific PDE inhibition is able to
relax human prostate tissue (Drescher 1994). The data about the effect of PDE-5 inhibition is very
limited. 1t has been shown, that Zaprinast, a PDE-§ inhibitor which also inhibits PDE-6, -9 and -1}
is able to relax pre-contracted human prostate tissue in vitro (OUckert 2001), whereas the role of
other PDE families within this tissue needs to be determined. Within the bladder, unspecific
blockade of different PDEs by IBMX (inhibition of PDE-1, -2, -3, 4, -5, -6, -10, and -11) could
relax bladder of fomale Guinea Pigs whereas Zaprinast was ineffective (Gillespie 2004). Despite
these inconsistent findings the role of PDE-5 in relaxation of the corpus cavernosum and the
treatment of erectile dysfunction is well known and there are already very potent and selective
PDE-5 inhibitors in the market. Potent and selective PDE-4 inhibitors are mainly used for the
treatment of Asthma and COPD (Spina 2003).

Disclosure of the invention

One aspect of the invention is provided by 8 PDE mRNA cxpression profile demonstrating the
abundance of cGMP-dependent PDE-5 and cAMP-dependent PDE-4 not anly in the prostate but
also in bladder tissue (Figurcs 1, 2). Therefore, selective inhibitors of PDE-5 and PDE-4, and in
particular combinations of both, i. e. Vardenafil, Sildenafil or Tadalafi) in combination with
Roflumilast, should not only reduce prostate contractility but also, as an additional benefit,
ameliorate irritative symptoms caused by bladder outlet obstruction ss it frequently occurs in
urological disorders. Urological disorders adressed by therapeutic agents of the inventivn comprisc
Benign Prostate Hyperplasia (BPH), Lower Uninary Tract Symptoms (LUTS) and in particular
irritative symptoms caused by BPH-induced bladder outlet obstruction (BOQ). Because not only
symptomatic irritations of the bladder but also’ underlying BPH-induced bladder outlet
obstructions are addressed by treatment with épeciﬁc PDE-5 and PDE-4 inhibitors (and in
particular combinations thercof), this treatment provides substantial advantage over methods of
treatment already known in the art. Qther disorders related to urology which may b;: treated by
campaunds of the invention are genitourinary disorders comprising benign and malign disorders of
the organs constituting the genitourinary system of fernale and male, renal diseases like acute or
chronic renal failure, immunologically medisted ‘renal discases like renal transplant rejection,
lupus nephnitis, immune complex renal diseases, glomerulopathies, nephritis, toxic nephropathy,
obstructive uropathies, neurogenic bladder syndrome, urinary incontinence like urge-, stress-, or

overflow incontinence, pelvic pain, and ercctile dysfunction.

Another aspect of the invention is the demonstration that the PDE-S inhibitor Vardenafil has a

relaxing effect on rat urcthral rings with an ECy, value of 0.96 umoV/), and rat prostate and bladder
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strips with the ECyo value of 1.1 and 5.0 pmol/ respectively (Figure 3, Table 1).

Another aspect of the invention is the demonstration that the PDE-4 inhibitor Roflumilast and the
PDE-5 inhibiter Vardenafil both show rclaxing cffects on rabbit bladder strips with an IC50 of 260
nmol/l and 1.7 pmol/l respectively (Figure 4, Table 2).

Another aspect of the invention is provided by the demonstration that the PDE-5 inhibitor

Vardenafil significantly decreased the number of non-voiding contractions as a measure of

irritative symptoms of BPH in (he rat bladder outlet obstruction (BOO) mode! (Figure 5).

The invention provides PDE-5 inhibitors which are, alone or in combination with PDE-4
inhibitors, useful for the teatment of urological disorders. In particular, compounds of the
invention are Tadalafil ({6R,12aR) -2,3,6,7,12,12a — Hexahydro - 2 - methyl — 6 - (3,4-methylene
-dioxyphenyl) pyrazino(1',2"1,6) pyrido(3,4-b)indole-1,4-dione), Vardenafil (2-(2-Ethoxy-5-(4-
ethylpiperazin-1-yl-1-sulfonyl)pheny!)-5-methyl-7-propyl-3H-imidazo (5,1-f) (1,2,4)triazin-d-one),
Sitdenafil (3-[2-ethoxy-5-(4-methylpiperazin-1-yl)sulfonyl-phenyl])- 7- methy |- 9- propy 1-2,4,2,8-
tetrazabicyclo [4.3.0lnona -3,8,10-trien-5-one), Roflumilast (3-(cyclopropylmethoxy)-N-(3,5-
dichloropyridin-d-yl)-4-(difluoromethoxy) benzamide), Cilomilast (4-cyano—4-(3-cyclopenioxy—4-
hethoxy-phcnyl)-cyclohcxane-l-carboxylic acid), and Piclamilast (3-cyclopcntoxy-N-(3,5-
dichloropyridin-4-yl)-4-methoxy-benzamide),

Still another aspect of the invention is a method of screening for PDE inhibitors, in particular for

inhibitors of PDE-4- and PDE-5 for use, alone or in combination, for the preparation of

medicaments for the treatment of urological disorders, i. c. Benign Prostate Hyperplasia (BPH) and
in particular imitative symptoms caused by BPH-induced bladder outlet obstruction (BOO)
including, but not limited to, Lower Urinary Tract Symptoms (LUTS).

The invention provides methods (also referred to herein as "screening assays”) for identifying PDE
inhibitors which can be used for the treatment of urological disorders. The methods cntail the
identification of candidate or test compounds or agents {e.8., peptides, peptidomimetics, small
molecules or other molecules) which bind to phosphodiesterases and/or have a stimulatory or
inhibitory effect on the biological activity of PDE1A or its cxpression and then determining which
of these compounds have an effect on symptoms or diseases regarding urological disorders in an in

VivD assay.

Candidate or test compounds or agents which bind to PDE-4 or PDE-5 and/or have a stimulatory
or inhibitory cffect on the activity or the expression of PDE-4 or PDE-5 are identified either in
agsays that employ cells which express YDE-4 and/or PDE-5 (cell-based assays) or in assays with

/7
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isolated PDE4 snd/or PDE-S {(cell-free assays). The various assays can émploy a variety of
variants of PDEs (e. g., full-length PDEs, a biologically active fragment of PDEs, or a fusion
protein which includes all or a portion of PDEs). Moreover, PDE-4 and/or PDE-5 can be derived
from any suitable mammalian species. The éssay can be a binding assay entailing direct or indirect
measurement of the binding of a test compound or a known PDE-4 or PDE-5 ligand to PDE-4 or
PDE-5. The assay can :.ﬂso be an activity assay entailing direct or indirect measurement of the
activity of PDE-4 or PDE-S. The assay can also be an expression assay entailing direct or indirect
measurement of the expression of PDE-4 and/or PDE-5 mRNA er PDE4 and/or PDE-$ protein.
The various s¢reening assayd ere combined with an in vivo assay entailing measuring the effect of

the test compound on the symptoms of urological disorders.

The present invention includes biochemical, cell free assays that allow the identification of
inhibitors and agonists of PDEs suitable as lead structures for pharmaccloggical drug development.
Such assays involve contacting PDE-4 and/or PDE-5 with & test compound and determining the
ability of the test compound to act as an antagonist (preferably) or an agonist of the enzymatic
activity of PDE4 andfor PDE-5. In onc embodiment, the assay includes monitorng the PDE
activity of PDE-4 and/or PDE-5 by measuring the conversion of cither ¢cP or cGMP to its
nucleoside monophosphate after contacting PDE-4 and/or PDE-5 with a test compound.

For example, cAMP end ¢GMP levels can be measured by the use of the tritium containing
compounds 3HcAMP and 3HcGMP as described in [Hansen, R. S., and Beavo, J.A., PITAS
USA1982,79: 2788-92). To screen a compound pool comprised of a large number of compounds,
the microtiter plate-based ‘scintillation proximity assay (SPA) as described in [Bardelle, C. et al.
(1999) Anal. Biochem. 275: 148-155) can be applied.

Alternatively, the phosphodicsterase activity of the recombinant protein can be assayed using a
commercially available SPA kit (Amersham Pharmacia). The PDE enzyme hydrolyzes cyclic
nucleotides, e.g. cAMP and cGMP to their lincar counterparts. The SPA assay utilizes the tritiated
cyclic nucleotides {IH]cAMP or {IH]eGMP, and is based upon the selective interaction of the
tritiated non cyclic product with the SPA beads whereas the cyclic substrates are not effectively
binding.

Radiolabelled product bound to the scintillation beads generates light that can be analyzed in a

scintillation counter.

A pharmaceutical composition of the invention is formulated to be compatible with its intended
route of administration. Examples of routes of administration include parcnieral ¢.g., intravenous,

intradermal, subcutancous' oral {(c.g.' inhalation)' transdermal (topical) transmucosal and rectal

)L
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administration. Pharmaceutical compositions suitable for injectable usc include sterile aqueous
solutions (where water soluble) or dispersions and sterile powders for the extemporancous
preparation of sterile injectable selutions or dispersions. The carrier can be a solvent or disﬁers:’on
medium containing, for example, water, ethanol, a pharmaccutically acceptable polyol like
glycerol, propylenc glycoi, liquid polyetheylenc glycol, and suiteble mixtures thereof. The proper
fluidity can be maintained, for example, by the use of & coating such as lecithin, by the
maintenance of the required particle size in the case of dispersion and by the use of surfactants.
Prevention of the action of microorganisms can be achicved by various antibacterial and antifungal
agents for example, parabens, chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In
many cascs, it will be preferable to include isotonic agents, for example, sugars, polyalcohols such

as maitol sorbitol sodium chloride in the composition.

Oral compositions generally include an inest diluent or an edible carrier. They can be enclosed in
gelatin capsules or compressed into tablets. For the purpose of oral therapewtic administration, the
acdve compound can be incorporated with excipients and used in the form of tablets, troches, or
capsules. Oral compositions can also be prepared using 8 fluid camricr for use as a mouthwash,
wherein the compound in the fluid carrier is applied orally and swished and expectorated or

swallowed.

Pharmaceutically compatible binding agents, and/or adjuvant materials can be included as part of
the composition. The tablets, pilis, capsules, troches and the like can contain any of the following
ingredients, or compounds of a similar nature: a binder such as microcrystalline cellulose, gum
tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic
acid, Primogel, or conl starch; a lubricant such as magnesium stearate or sterotes; a glidant such as
colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a ﬂuvoriﬁg agent

such as peppermint, methyl salicylate, or orange flavoring.

For administration by inhalaticn, the compounds are delivered in the form of an aerosol spray from
a pressurized container or dispenser which contains a suitable ﬁropellanl, e.g.'a gas such as carbon
dioxide, or a nebulizer.

Systemic administration can also be by transmucosal or transdermal means. For transmucasal or
transdermal administretion, penetrants appropriate to the barrier to be permeated are used in the
formulation. Such penctrants are generally known in the art, and include, for example, for
ransmucosal administration, detergents, bile salts, and fusidic acid derivatives. Transmucosal

administration can be accomplished through the use of nasal sprays or suppositorics. For
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transdermal administration; the active compounds are formulated into ointments, salves, gels, or

. creams as gencrally known in the art.

The compounds can also be prepared in the form of suppositories (e.g., with conventional
suppository bascs such as cocoa butter and other glycerides) or retention encmas for rccial

delivery.

In on¢ embodiment, the active compounds are prepared with cammiers that will protect the
compound against rapid elimination from the body, such as a controlled release formulation,
including implants and microencapsulated delivery systems. Bio degradable, biocompatible
polymers can be used, such as ethylene vinyl acclate, polyanhydrides, polyglycolic acid, collagen,
polyorthoesters, and polylactic acid.

In another embodiment the invenlion provides combinations of PDE4 and PDE-5 inhibitors and
their use for the preparation of pharmaceutical compasitions for the treatment of urological
disorders, whereby these combinations comprise either i) pharmaceutical compositions ‘comprising
a compound baving inhibitory action on both PDE-4 and PDE-5 activity, or ii} pharmaceutical
compositions comprising at least one PDE-4 inhibitor and at least onc PDE-5 inhibitor as a fixed
combination in one application unit, or iii) a kit of parts containing at least two sets of
pharmaceutical compositions, each set consisting of at least one pharmaceutical preparation
comprising a PDE-S inhibitor in units of ot least one dose and at least one pharmsceutical
preparation comprising a PDE-4 inhibitor in units of at least one dose, whereby each application
unit of said pharmaceutical compositions is administcred in combination, sequentially, as single

dose or in multiple doses.
In particular, the present invention provides:

A method of screening for PDE S inhibitors useful as thernpeutic agents in the treatment of a
disease comprised in a group of diseases consisting of Benign Prostate Hyperplasia (BPH),
Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (1LUTS) comprising the
steps of i) contacting a test compound (which may or may not have PDE-4 inhibitory activity) with
a PDES polypeptide, ii) determining the activity of the PDES polypeplide at a cerain
concentration of the test compound or in the absence of said test compound, iii) determining the
activity of said PDES polypeptide at a different concentration of said test compound, iv) selecting
at least one compound with inhibitory effect on the FDE-5 polypeptide.

A method of screcning for PDE 4 inhibitors useful as therapeutic agents in the treatment of a
disease compnrised in 2 group of diseases consisting of Benign Prostate Hyperplasia (BPH),

[
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Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) comprising the
steps of i) contacting  test compound (which may or may not have PDE-5 inhibitory activity) with
a PDE4 polypeplide, i) determining the activity of the PDEA polypeptide at a ‘certain
concentration of the test compound or in the absence of said test compound, iii) determining the
activity of said PDE4 polypeptide at & different concentration of said test compound, iv) selecting
at least one compound with inhibitory effect on the PDE-4 polypeptide.

A method of screcning for combinations of PDE 5 inhibitors and PDE 4 inhibitors useful as
therapeutic agents in the treatment of a disease comprised in a group of diseascs consisﬁng of
Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract
Symptoms (LUTS) compnising the steps of i) conwcling a first test compound with a PDES
polypeptide, i) determining the activity of the PDES polypeptide at a certain concentration of the
first test compound or in the absence of said first test compound, i) determining the activity of the
PDES polypeptide at a different concentration of said first test compound, iv) selecting at least one
first compound with inhibitory cffect on the PDE-5 pelypeptide, v) contacting a second test
compound with a PDEA polypeptide, vi) determining the activity of the PDE4 polypeptide at &
certain concentration of the second test compound or in the absence of said second test compound,
vii) determining the activity of the PDE4 polypeptide at a different concentration of szid second
test compound, vii) selecting at least one second compound with inhibitory effect on the PDE4
polypeptide, vii) combining at least one first compound with PDES inhibitory activity with at least
one second ;:ompound having PDEA inhibitory activity.

Methods of screcning which involve contacting the test compound in or at the surface of a cell,
wherein the cell is in vitro.

Methods of screening which involve conlacting the test compound with the PDE4 or PDE-$
polypeptide in a cell free system.

Methods of screening may involve a test compound which is coupled to a detectable label.

A pharmaccutical composition for the trcatment of a disease comprised in 2 group of diseases
consisting of Benign Prostate Hyperplasia'(BPH), Bladder Qutlet Obstruction (BOO) and Lower
Urinary Tract Symploms (LUTS) in a mammal comprising a therapeutic agent which regulates the
activity of a PDES polypeptide. '

A pharmaceutical composition {or the treatment of a disease comprised in a group of discases
consisting of Benign Prostate Hyporplasia (BPH), Bladder Qutler Obstruction (BOO) and Lower
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Urinary Tract Symptoms (LUTS) in a2 mammal comprising a therapeutic agent which regulates the
activity of a PDE4 polypeptide,

A pharmaceutical composition for the treatment of a diseasc comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in a mammal comprising a therapeutic agent which is 8

combination of the therapeutic agents of claims 10and 11.

A pharmaceutical composilion for the treatment of a disease comprised in a group of discases

consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower-

Urinary Tract Symptoms (LUTS) in a mammal comprising a therapeutic agent which regulates the
activity of a PDES polypeptide and a PDEA4 polypeptide.

A pharmaceutical composition for the treatment of a disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower
Urinary Tracl Symptoms (LUTS) in 8 mammal comprising a PDE-4 inhibitor selected &om the
group of PDE-4 Inhibitors consisting of Roflumilast (3-(cyclopropylmethoxy) -N-(3,5-
dichloropyridin-4-yl) - 4 {(difluoro-methoxy) benzamide), Cilornilast (4-cyano-4-(3cyclopentaxy-
4.methoxy-phenyl) - cyclohexane-1-carboxylic acid) and Piclamilast (3-cyclopentoxy-N-(3,5-
dichloropyridin-4-yl}-4-methoxy-benzamide).

A pharmaccutical composition for the treatment of a disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in 2 mammal comprising a PDE-5 inhibitor selected from the
group of PDE-5 Inhibitors consisting of Vardenafii (2-(2-Ethoxy-5- (4-ethylpiperazin-1-yl-1-
sulfonyI)phcnyl)-S-melhyl~T-prupyl-3H7imidazo G,1-f (1 ;2,4)triazin-4-onc), Sildenafil (3-[2.-
ethoxy-S-(4-methylpiperazin-l-yl)sulfonyl-pheriyl]- 7- methy I- 9- propy 1-2,4,7,8- tetrazabicyclo
[4.3.0]nona -3,8,10-trien-5-one), and Tadalafil ((6R,122R)-2,3.6,7,12,12a-Hexahydro-2-methyl-6-
(3,4-methylenedioxyphenyl).

A pharmaceutical composition for the treatment of a disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in a mammal comprising a combination of at least one PDE-4
inhibitor selected from the group of PDE-4 inhibitors consisting of Roflumilast (3-
(cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-y1}-4-(difluoromethoxy) benzamide), Cilomilasi
{4-cyano-4-(3-cyclopcentoxy-4-methoxy-phenyl)-cyclohexane-t-carboxylic acid) and Piclamilast
(3<cyclopentoxy-N-(3,5-dichloropyridin-4-yl)-4-methoxy-benzamide) and at least onc PDE-5
inhibitor selected from the group of PDE-S inhibitors consisting of Vardenafi! (2-(2-Ethoxy-5-(4-
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cthylpiperazin-1-y)-1-sulfonyl)phenyl)-5-methyl-7-propyl-3H-imidazo (5,1 -f) (1,2,4)triazin4-one),
Sildenafil (3-]2-ethoxy-5<{4-methylpiperazin-1-yl)sulfonyl-phenyl]- 7- methy 1- 9- propy 1-2,4,7,8-
tetrazabicyclo [4.3.0)nona -3,8,10-trien-5S-one), and Tadalafil ((6R,12aR) -2,3,6,7, 12, 12a.
Hexahydro - 2 — methyl - 6 - (3,4-methylene-dioxyphenyl).

Use of a PDES inhibitor for the preparation of a pharmaceutical composition for the treatment of 2
disease comprised in a group of discases consisting of Benign Prostate Hyperplasia (BPH),
Bladder Outlet Qbstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in 2 mammal.

Usc of a PDEA inhibitor for the preparation of a pharmaceutical composition for the treatment of a

disease comprised in 2 group of diseases consisting of ‘ch'gn Prostate Hyperplasia (BPH),

Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in @ mammal.

Use of a combination of at least one PDE4 inhibitor and at Jeast one PDES inhibitor for the
preparation of a pharmaceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outict Obstruction (BOO) snd
Lower Urinary Tract Symptoms_ (LUTS) n a mammal.

Use of an agent which is a inhibitor of a PDE4 pelypeptide and a PDES polypeptide for the
prcparation of a pharmaceutical composition for the treatment of a disease comprised in a group of
discases consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet Obstruction (BOQ) and
Lower Urinary Tract Symptoms (LUTS) in a mammal.

* Use of PDE-S inhibitor selected from the group of PDE-5 inhibitors consisting of Vardenafil (2-(2-

Ethoxy-5- (4-ethylpiperazin- ) -yl- 1-sulfonyl)phenyl)-5-methyl-7-propyl-3H-imidazo (5,1-0)
(1,2,4)triazin-4-one), Sildenafil (3-{2-ethoxy-5-(4-methylpiperazin-1-yl)sulfonyl-phenyl)- 7- methy
1- 9- propy 1-2,4,7,8- tetrazabicyclo [4.3.0)nona -3,8,10-trien-5-one), and Tadalafil ((6R,)2aR)-
2.3.6,7,!2,12a-chahydro-2—methyl-6—(3.#memylmcdioxyphcnyl) for the preparation of a
pharmaceutical composition for the treatment of a djsease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in a mammal,

Usc of PDE inhibitor sclected from the group of PDE-4 Inhibitors consisting of Roflumilast (3-
(cyclopropylmethoxy)-N+(3,5-dichloropyridin-4-yl)-4-(difluoromethoxy) benzamide), Cilomilast
(3-cyann-4-(3-cyclopentoxy-4-methoxy-phenyl}cyclohexane-1-carboxylic acid) and Piclamilast
(3-cyclopentoxy-N-(3,5-dichloropyridin-4-yl}-4-methoxy-benzamide) for the preparation of a
pharmaceutical composition for the treatment of a disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasiza (BPH), Bladder Outlet Gbstruction (BOQO) and Lower

|7
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Urinary Tract Symploms (LUTS) in a mammal.

Use of a combination of at least one PDE-4 inhibitor selected from the group of PDE4 inhibitors
consisting of Roflumilast (3-(cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-yl)-4-
(difluoromethoxy) benzamide), Cilomilast (4-cyano-4-(3-cyclopentoxy-4-methoxy-phenyl)-
cyclohexane-|-carboxylic acid) and Piclamilast (3-cyclopentoxy-N-(3,5-dichtoropyridin-d-yl)-4-
methoxy-benzamide) and at least one PDE-5 inhibitor selected from the group of PDE-S inhibitors
coasisting of Vardenafil (2-(2-Ethoxy-5-(4-ethylpiperazin-1-y)-1-sulfonyl)phenyl)-5-methyl-7-
propyl-3H-imidazo (5,1-f) (1,2,4) triazin4-one), Sildenafil (3-[2-ethoxy-5-(4-methylpiperazin-1-

yl)sulfonyl-pheny!] - 7- methy 1- 9- propy 1-2,4,7,8- tetrazabicyclo [4.3.0]nona -3,8,10-trien-5-0ne),.

and Tadalafil ({6R,12aR) -2,3,6,7,12,12a- Hexahydro -2-me-thyl-6- (3,4-methylene-dioxyphenyl)
for the preparation of a pharmaceutical composition for the treatment of a discase comprised in a
group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Qbstruction
(BOQC) and Lower Urinary Tract Symptoms (1.UTS) in 2 mammal.

A Method for the preparation of a pharmaceutical cormposition useful for the treatment of a disease
comprised in a group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in 2 mammal comprising the
steps of 1) identifying a inhibitor of PDES according to the method of screening described above ii)
identifying a inhibitor of PDE4 according to the method of screening described above) determining
whether said iphibitors ameliorate the symptoms of a discase comprised in a group of diseases
consisting of Benign Prostate Hyperplasiza (BPH), Bladder Outlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in a mammal; and iii} combining at Icast onc of said inhibitors

with an acceptable pharmaceutical camier.

A method for the preparation of a pharmaccutical composition wherein the inhibitor of PDES is a
PDE-5 inhibitor selected from the group of PDE-5 Inhibitors consisling of Vardenafil (2-(2-
Ethoxy-5- (4-ethylpiperazin-1-yl-1-sulfonyl)phenyl}-5-methyl-7-propyl-3H-imidazo {3,1-)
(1,2,4)triazin-4-one), Sildenafil (3-[2-ethoxy-54(4-methylpiperazin-1-yl)sulfonyl-phenyl)- 7- methy
1- 9- propy 1-2,4,7,8- tetrazabicyclo [4.3.0}nona -3,8,10-trien-5-one), and Tadalafil ((6R,12aR)-
2,3,6,7,1 2,1Za-chahydro-Z—mcthyl-G;(S,4-mclhyl:nodioxyphenyl).

A method for the preparation of a pharmaceutical composition wherein the inhibitor of PDE4 is a
PDE-4 inhibitor selccted from the group of PDE-4 Inhibitors consisting of Roflumilast (3-
(cyclopropylmsthoxy)-N-(3,5-dichloropyridin4-yl)-4-(difluoromethoxy) benzamide), Cilomilast
(4-cyano-4-(3-<cyclopentoxy-4-methoxy-phenyl)-cyclohexane-1-carboxyhic acid) and Piclamilast
{3-cyclopentoxy-N-(3,5 -dichloropyridin-4-yl)-4-methoxy-benzamide).




5

20

25

30

BHCOS1 111
S11-

Use of a pharmaceutical composition as mentioned above for the reguation of PDE activity in e
mamma) having a disease comprised in 2 group of diseases consisting of Benign Prostate
Hyperplasia (BPH), Bladder Outler Obstruction (BOO) and Lower Urinary Tract Symptoms
{LUTS).

A kit of parts for the treatment of a disease comprised in a group of diseases consisting of Benign
Prostate ‘Hyperplasia (BPH), Bladder Qutlet Obstruction (BOO) and Lower Utinary Tract
Symptoms (LUTS) in 8 mammal including humans centaining a combination of at least one
pharmaceubical composition stlected from the group of pharmaceutical compositions consisting of
Vardenafil, Sildenafil and Tadalafil and at least one pharmaceutical compaosition selected from the

group of pharmaceutical compositions consisting of Roﬂumilasl, Cilomilast and Piclamilast.

A Mcthod for the prepatation of a lat of parts useful for the treatment of a discas;c comprised in a
group of discases consisting of Benign Prostatc Hyperplasia (BPH), Bladder Outlet Obstruction
{BOO) and Lower Urinary Tract Symptoms (LUTS) in a mamma} comprising the steps of i)
selecting at least onc pharmaccutica! composition from the group of pharmaccutical compositions
consisling of Vardenafil, Sildenafil and Tadalafil ii) selecting at least one pharmaceutical
composition from the group of pharmaceutical compositions consisting of Roflumilast, Cilomilast

and Piclamilast, iii) combining at least two of said pharmaceutical compositions thereby creating

_said kit of parts.

A kit of parts for the treatment of a disease comprised in 2 group of diseases consisting of Benign
Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract
Symptoms (LUTS) in 2 mammal containing a combination of at least one therapeutic agent
regulating the activity of a PDE-5 polypeptide and Tadalafil and at least one thcrapcutic agent
regulating the activity of a PDE-4 polypeptide.

A Method for the preparation of a kit of parts useful for the treatment of a disease comprised in a
group of discases consisting of Benign Prostate HyperplaSia (BPH), Bladder Outlet Obstruction
(BOO) and Lower Urinary Tract Symptoms (LUTS) in a mamma} comprising tae steps of 1)
sclecting at least one pharmaceutical composition co:ﬁpn'sing a therapcutic agent regulating the
activity of a PDE—S polypeptide, 1i) selecting at least one pharmaceutical composition comprising a
therapeutic agent regulating the activity of a PDE-4 polypeptide, iii) combining at least two of said

pharmaceutical compositions thercby creating said kit of parts.
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Description of figures

Figure 1; Relative mRNA Expression of PDE-5 in Kindney (K), Bladder (B), Prostate (P), Urethra
(U) and Corpus Cavemosum (C) of Sprague Dawley Rats. Data are mean + SEM, n=10.

Figure 2; Relative mRNA Expression of PDE-d4a, -4b, 4c, -4d and PDE-5 in bladder and prostate
of Sprague Dawley Rats. Data are mean + SEM, n=10.

Figure 3; Effects of Vardenafil on the contraction of isolated rat urethral rings (black triangles),
and bladder- (black diamonds) and prostate strips (grey squares). The bladder strips were pre-
contracted using K* (50 mmoll) Krebs-Henscleit solution, Prostate and urcthral tissues were pre-
contracted using 10 pmol/l Phenylephrine. The relaxation was expressed as percentage of the pre-

contraction. Each point represents a mean value # SEM.n=9.

Eigure 4: Effects of Roflumilast (black diamonds) and Vardenafi] (grey squares) on the contraction
of isolated rabbit bladder strips. The bladder strips were pre-contracted using K' (5¢ mmol/l)
Kuebs-Henseleit solution. The rclexation was expressed as percentage of the pre-contraction. Each

point represents a mean value £ SEM.n=9.

Figure 5: Number of non-voiding contractions in % after bolus i.v. treatment with vehicle (V) and
Vardenafil HCI (1, 3 and 10 mg/kg). Data are mean + SEM, * = significant with p<0.05 (paired

student’s t-tesl).
Examnle |

Tissue sampling and RNA preparation: Male Sprague Dawley rats with a body weight between
200-250 g were used for tissue collecting. The rats were briefly anaesthetized with a mixture of
5% Isofluranc (Baxter S.A.) in a carrier with 70% N,0 and 30% O, and than euthanized by
decapitation. The abdomen was opened by a midline incision and the kidneys and lower urirary
tract tissue as renal medulla, urcther, bladder prostate and urethra were cxposed and quickly
removed. The tissues were frozen in liquid N2 and stored until RNA preparation. Total RNA was
isolated using RNeasy mini cdlumns (Qiagen Inc.) and further purified by DNase digestion.

PDE mRNA quentification: The mRNA expression of the different PDE isogenes in rat lower
urinary rat tissues was measured by real time quantitative PCR (TaqMan-PCR, Heid 1996).
Therefore 1 pg of total RNA were transcribed into ¢cDNA with Superscript [ RT ¢cDNA synthesis
kit (Gibco, Inc) according to the manual of the supplier. The mRNA for the PDEs were measured
by real-time quantitative RT-PCR on an AB! Prism 7700 sequence detection instrument (Applied

Biosystems, Inc.). S;;cciﬂc Sequences for forward and reverse primers as for the fluorogenic probe

70
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of each PDE isogene mRNA were designed by Primer Express 1.5 Software (Applied Biosystems,
Inc.). During PCR amplification, 5° nucleolytic activity of Taq polymerase cleaves the probe
separating the 5° reporter fluorescent dye from the 3' quencher dye. The threshold cycle, Ct, which
carrelates inversely with the target mRNA level, was meeasured as the cycle number at which the
reporter fluorescent emission increases 10 standard deviations above background level. As
housekeeping gene, beta-action was quantified as described above, using as forward primer
5 -accticaacaccecageca-3', reverse primer 5'-cagtggtacgaccagaggen-3’ and fluorescent probe
5°-6AFM-acgtagccatccaggetgigtigicc-TAMARA-3". The PDE mRNA levels were corrected for

beta-actin mRNA levels and calculated as relative expression using comparative Ct-mcthod.

Expression of PDE-5 and PDE-4A, 4B, 4C, 4D mRNA in the lower urinary tract: Since there is
only incomplete data on the cxpression profile of PDE-5 in lower urinary tract tissue, PDE mRNA
was quantified in male Sprague Dawley rats via TaqMan RT-PCR. The most prominent expression
of PDE-5 was found in the bladder (Figure 1). Lower expression levels were found in the urethra,
the cotpus cavernosum and the prostate (Figure 1). These resuit showed that there is a substantial

FDE-5 mRNA expression in lower urinary tract tissues especially in the bladder.

Mocrover PDE-4 mRNA expression of all four PDE-4 isogenes (PDE-4A, 4B, -4C and -4D) was
determined by TagMan RT-PCR in the bladder and the prostate (Figure 2). We found very low
expression of PDE-4¢, which was on the borderline of detectability, however PDE4A, 4B and
-4D mRNAs were substantially expressed within both tissues. In the bladder PDE-4D was the most
abundant PDE-4 isogene mRNA whereas in the prostate PDE4a and 4D are almost equally
distributed and 2.5-fold higher expressed than PDE-5 mRNA (Figure 2).

The expressicn profile demonstrates that PDE-5 and PDE4D mRNAs are abundant in the bladder
but also in prostate tissue, Therefore, inhibitors of PDE-5 or PDE4, but in particular combinations
of both, PDE-5 and PDE~4 inhibitors, such as Vardenafil in combination with Roflumeilast should
not only reduce bladder but also prostate contractility, thus providing advantage over methods of
treatrnent for urological disorders alrcady existing in the state of the art, said disorders comprising
i. e. Benign Prostate Hyperplasia (BPH) and in particular irritative symptoms caused by BPH-
induced bladder outlet obstruction (BOO) including, but not limited to, Lower Urinary Tract
Symptoms (LUTS).

Examg!.e 2

Tissue preparation: Male Wistar rats (200-300 g) were euthanized using carbon dioxide. The
tissues were removed and placed in ice-cold Krebs-Henselcit buffer of following composition (in

mmol/l): NaCl 112, KC) 5.9, CaCl, 2.0 MgCl; 1.2, NaH,PO, 1.2, NalCO, 25, glucose 11.5. Four

l?/
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equally sized longitudinal strips of approximately 2 mm x 10 mum were cut from the bladder body.
Prostate strips were obtained by cutting transversally through the lobes of the prostate gland
paralle] to the urethra, One ring per animal was dissected from the proximal part of the urethra,

White New Zealand rabbits were anesthetized using thiopental. The urinary bladder was removed
and placed in ice<cold Krebs-Henseleit buffer of following composition (in mmol/): NaCi 112,
KCl 5.9, CaCl; 2.0 MgCl, 1.2, NaH;PO, 1.2, NaHCO, 25, and glucose 11.5. Equally sized

longitudinal strips of approximately 2 mm x 10 run were cut ffom the bladder body.

Recording of mechanical activity: The preparations wete transferred to 20 ml organ baths
containing Krebs-Henseleil solution cquilibrated with 95% O, 5% CO, at 37°C. The strips were
mounted between two hooks by means of two clips. For recording of isometric tension one of the
hooks was connected to a force transducer which was in turn linked to an amplifier and chart
recorder. The other hook was attached to a movable unil, permitting previse adjustment of preload
tension. All tissues were then given a 60 min equilibration period during which they were washed

and the r¢sting tension was adjusted to 1 g every 20 min.

Afler the equilibration period, each experiment was started by exposing the preparation to K* (50
mmol/) Krebs-Henseleit solution. The procedure was repeated 3 times and the tissues were

washed at least tree times between each contraction.

The bladder strips were than pre-contracted using K* (50 mmol/1) Krebs-Henseleit solution. When
the contraction was stabilized, an accumulative dose response curve of the compound tested was
constructed. The stzbilized contraction induced by K' (50 mmol1) Krebs-Henseleit solution was

defined as 100% tension. The relaxation was expressed as percentage tension.

Prostatic strips and urethral rings were pre-contracted using 10 mol/l phenylephrine. The effects
of the compounds on the prostate tissue were tested in # non-cumulative manner with washing

steps between cach concentration,

Organ bath assay: elfects of Vardenafil on isolaled rat urogenital organs: The effects of the PDES
inhibitor Vardenafil on the relaxation of smooth muscles were tested in the organ bath system, The
compound was applied in the concentration range from 10”° mol/l to 10* mol/1 (Figure 3, Table 1).
Vardenafil relaxed the urcthral rings with en ECsp value of 0.96 umol/l, and the prostate and
bladder strips with the ECsp value of 1. and 5.0 umol/} respectively.

¢~
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"Concentration Bladder Urethra T Prostate
{pmolA) (% contraction) (% contmctioq) (% contraction)
 0.001 94309 88.4+2.4 -
.01 91.2%13 88.5+2.1 .
0.1 599+ 138 771239 992+3.0
1 11821 449+ 1.5 760+2.3
10 253 %32 3517 | 2532132

Tazble 1: Effects of vardenafil on the contraction of isolated rat urogenital tissues. The relaxation is

cxpressed as percentage of the pre-contraction. Each point represents a mean value £ SEM. n =9,

Xam

Tissue preparation: Male Wistar rats (200-300 g) were cuthanized using carbon dioxide. The
tissues were removed and placed in ice-cold Krebs-Henseleit buffer of following composition {in
mmol): NaCl 112, KCI 5.9, CaCl; 2.0 MgCl, 1.2, NaH,PO, 1.2, NaHCO, 25, glucose 11.5. Four
equally sized longitudinal strips of approximately 2 mm x 10 mm were cut from the bladder body.
Prostate strips were obtained by cutting transversally through the lobes of the prostate gland
parallel to the urethra. One ring per animal was dissected froTn the proximal part of the urethra.

White New Zealand rabbits were anesthetized using thiopental, The urinary bladder was removed
and placed in ice-cold Krebs-Henseleit buffer of following composition (in mmolA): NaCl 112,
KCl 5.9, CaCl; 2.0 MgCl; 1.2, Nali;PO, 1.2, NaHCO; 25, and glucose 11.5. Equally sized
longitudinal strips of approximately 2 mm x 10 mm were cut from the bladder body.

Recording of mechanical activity: The preparations were transferred to 20 ml organ baths
containing Krebs-Henseleit solution equilibrated with 95% O,, 5% CO, at 37°C. The strips were
mounted between two hooks by means of two clips. For tecording of isometric tension one of the
hooks was connected to a force transducet which was in tum linked to an amplifier and chant
recorder. The other haok was attached to a movable unit, permitting precise adjustment of preload
tension. All tissues were then given a 60 min equilibration period during which they were washed

and the resting tension was adjusted to | g every 20 min,

After the equilibration period, each experiment was started by exposing the preparation to K* (50
mmol/l) Krebs-Henseleit solution. The procedure was repeated 3 times and the tissues were

washed at least tree times between each contraction.

T X
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The bladder strips were than pre-contracted using K' (50 mmol/1) Krebs-Henscleit solution. When
the contraction was stabilized, an accumulative dose response curve of the compound tested was
constructed. The stabilized contraction induced by K* (50 mmol/l) Krebs-Henseleit solution was

defined as 100% tension, The relaxation was expresscd as percentage tension.

Prostatic strips and urethral rings were pre-contracted using 10 mol/l phenylephrine. The effects
of the compounds on the prostate tissue were tested in a non-cumulative manner with washing

steps between cach concentration.

Effcets of PDES and PDE4 inhibitors on isolated rabbit bladder strips: The effects of the PDE5
inhibitor vardenafil and the PDE4 inhibitor Roflumilast on the relaxation the bladder smooth
muscle was tested in the organ bath using rabbit bladder strips. Both compounds were tested in the
concentration from 10® moll 1o 10 mol/1 (Fig. 4, Tab. 2). Roflumilast and vardenafil both relaxed
the bladder strips with an 1C50 of 260 amol/l aml 1.7 pmol/] respectively. (Table 2)

Concentration Roflumilast Vardcnafil
(pmol/l) (% contraction) (% contraction)
0.001 100.8 0.6 1009 1.0
0.01 90.1x1.7 99909

0.1 75121 95.7+£1.7

1 55.8+2.5 76.3x3.7

10 409£33 96126

Tabie 2: Effects of Roflumilast and Vardenafil on the contraction of isolated rabbit bladder strips.
The relaxation is cxpressed as percentage of the pre-contraction. Each point represents 2 mean
value £ SEM.n=9.

Example 4

All animal experiments were performed due to the “German Law for the Protection of Laboratory
enimals” and were conducted due to the approved guidelines of the permission
“Tierversuchsvorhaben No 401/A01 MO10/M011 vom 09.07.2004", Experiments were performed
with female Sprague Dawley Rats with 2 body weight between 200-250g,

Bladder Outlet Obstruction: For the bladder cutlet obstruction, rats were anesthetized with a
mixture of 1.5-2% isoflurane in a carrier of 66% N;O 33% Q. The abdomen was shaved, opened
by a lower midline incision, bladder and urethra were identified and the urcthravesical junction
was exposed. A 1.0 mm metal rod was placed along the proximal urethra and a 6-0 nylon ligature
was tied tightly around the urcthra and the rod. The rod was consecutively removed and the
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abdomen was closed by a silk ligature and cleaned up by 70% cthanol. There was a postoperative
anti-pain meatment with 10 mg/kg Rimadyl® (Pfizer). Rats were kept then for 2 weeks and feed
with tap water and standard rat chow. 24 hours prior to the cystometry rats were anaesthetized with
isofluranc as described above. The laparotomy was performed as described above, the bladder was
exposed and a polyethylene catheter (PE50) was implanted into the bladder dome. The catheter
was tunneled subcutaneously using a cannula to reach the back neck of the animal. Additionally a
catheter for intravenous administration (PE10) was placed into the juguler vein and tunneled
subcutaneously to the back neck of the animal. Both catheters were fixed by a suture and a tape.

Conscious cystometry: For cystometry the animals were shortly anaesthetized by isoflurane as
destribed above, placed in a Ballman’s cage and fixed. Then animals were rccovered at least for |
h before the experiment started. The bladder catheter was then connected to the t-shaped tube to
comnect a pressure transducer for measurcement of intra-bladder pressure (MLTOG698,
ADnstruments) and an infusion pump (Perfusor Compact®, Braun Melsungen) for continuous
infusion of saline solution at a flow rate of 10 mUh. The BOO animals showed an increase in
bladder capacity (due to the bladder enlargement) and non voiding contractions (mimicking the
irritative symptoms of BPH), when compared with a control animal. The efficacy of treatment was
quantified via calculation of the non voiding contractions per micturition interval before and after
treatment. For positive conﬁol the alpha receptor antagonist tamsulosin (10 ug/kg) was used.
Values were given in % reduction of non voiding contractions.

Slatistical analysis of results: Data are expressed as means + standard error of the means (SEM),
and # indicating the number of experiments. The significance of differences between means was
determined by paired and uapaired Student’s t-test. Probability levels less than 0.05 were

considered significant.

Effect of vardenafil on non voiding contractions in BOO rats: For the BOO model a partial ligaturc
of the urethra was petformed in rat under ancsthesia, The bladder outlel obstruction (BOO)
resulting from this procedure caused a significant increase of bladder weight (data not shown)
indicating a pronounced bladder hypertrophy. It slso caused non voiding contractions (NVC) of
the bladder which were detected via cystometry in conscious animals. These NVC were a measure

of irritative symptoms in BPH.

29
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Chims e

1. A method of screening for PDE § inhibitors useful as therapeutic agents in the treatment
of a discase comprised in a group of diseases consisting of Benign Prostate Hyperplasia (BPH),

Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) comprising the '

steps of i) contacting a test compound with a PDES polypeptide, ii) detcrmining the activity of the
PDES polypeptide at a certain concentration of the test compound or in the absence of said test
compound, iii} determining the activity of said PDES polypeptide at a different concentration of
said test compound, iv) selecting at least one compound with inhibitory cffect on the PDE-5
polypeptide. 4

2. A method of sereening for PDE 4 inhibitors useful as therapeutic agents in the treatment
of a disease comprised in a group of diseases consisting of Benign Prostate Hyperplasia (BPH),
Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) mmpﬁsing the
sleps of i) contacting a test compound with a PDE4 polypeptide, ii) determining the activity of the
PDE4 polypeptide at a certain concentration of the test compound or in the absence of said test
compound, iii) determining the activity of said PDE4 polypeptide at a different concentration of
satd t¢st compound, iv) selecting at least one compound with inhibitory effect on the PDE-4
polypeptide.

3. The method of claim 1 wherein the test compound is a PDE 4 inhibitor.
4. The method of claim 2 wherein the test compound is a PDE § inhibitor.

5. A method of screening for combinations of PDE 5 inhibitors and PDE 4 inhibitors
useful as therapeutic agents in the treatment of & disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) comprising the steps of i) contacting a first test compound with a
PDES polypeptide, i) determining the activity of the PDES polypeptide at a certain concentration
of the first test compound or in the absence of said first test compound, iii) determining the activity
of the PDES polypeptide at a different concentration of said first test compound, iv) selecting at
least one first compound wath inhibitory effect on the PDE-5 polypeptide, v} contacting a sccand
test compound with a PDE4 polypeptide, vi) delermining the activity of the PDE4 polypeptide at a
certain concentration of the second test compound or in the absence of said second test compound,
vii) determining the aclivity of the PDE4 polypeptide at a different concentration of said second
test compound, vii) selecting at least one second compound with inhibitory effect on the PDE-4
polypeptide, vii) combining at least one compound with PDES inhibitory activity with at least one
compound having PDE4 inhibitory activaty.
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6. The method of any of claims | 10 5, wherein the step of contacting is in or at the surface

of a cell.
7. The method of any of claims 1 to 5, wherein the cell is in vitro.

8. The method of any of claims 1 to §, wherein the step of contacting is in a cell free

system.

9. The method of any of claims 1 to 8, wherein the compound is coupled to a detectable
Jabel.

10. A pharmzceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in 2 mammal comprising a therapeutic agent which
regulates the activity of a PDES polypeptide.

11. A pharmaceutical cumposition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in a mammal comprising a therapeutic agent which
regulates the activity of a PDE4 polypeptide.

12. A pharmaceutical composition for the wreatment of a discase comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in a mammal comprising a therapeutic agent which is a
combination of the therapeulic agents of claims 10 and 11.

13. A pharmaceutical compaosition for the treatment of a discase comprised in a group of
discases consisting of Benign Prostate Hyperplasia (BPH), Bledder Outlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in a mammal comprising a therapeutic agent which
regulates the activity of a PDES polypeptide and a PDE4 polypcptide,

14. A pharmaceutical composition for the treatment of a disease compnsed in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in a mammal comprising 2 PDE<4 inhibitor selected from
the group of PDE-4 Inhibitors consisting of Roflumilast, Cilomilast and Piclamilast.

15. A phanmaceutical composition for the treatment of 2 disease comprised in & group of
diseases consisting of Benign Prostatc Hyperplasia (BPH), Bladder Qutlet Obstruction (BOQ) and

24
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Lower Urinary Tract Symptoms (LUTS) in 8 mammal comprising a PDE-5 inhibiior selected from
the group of PDE-$ Inhibitors consisting of Vardenafil, Sildenafil and Tadalafil.

16. A pharmaceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS) in a mammal comprising a combination of at least one
PDE-4 inhibitor selected from the group of PDE-4 inhibitors consisting of Roflumilast, Cilomilast
and Piclamilast and at least one PDE-5 inhibitor selccted from the group of PDE-5 inhibitors
consisting of Vardenafil, Sildenafil and Tadalafil.

17. Use of a PDES inhibitor fur the preparation of.a pharmaceutical composition for the
treatment of & disease comprised in a group of diseases consisting of Benign Prastate Hyperplasia
(BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a

mammal.

18. Use of a PDEA inhibitor for the preparation of a pharmaceutical composition for the
treatment of a discase comprised in 2 group of diseases consisting of Benign Prostate Hyperplasia
(BPH), Bladder Outlet Obstruction (BOQ) and Lower Urinary Tract Symptoms (LUTS) in a

mammal.

19. Use of a combination of at least one PDE4 inhibitor and at least one PDES5 inhibitor for
the preparation of a pharmaccutical composition for the treatment of a disease comprised in a
group of diseascs consisting of Henign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction
(BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal.

20. Use of an agent which is a inhibitor of a PDE4 polypeptide and a PDES polypeptide
for the preparation of a pharmaceutical composition for the treatment of a discase comprised in a
group of diseascs consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction
(BOQ) and Lower Urinary Tract Symptoms (LUTS) in a mammal.

21. Use of PDE-5 inhibitor selected from the group of PDE-5 Inhibitors consisting of
Vardenafil, Sildenafi] and Tadalafil for the preparation of a pharmsceutical composition for the
treatment of a diseasc comprised in a group of diseases consisting of Benign Prostate Hyperplasia
(BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a

marumal.

22. Use of PDE-4 inhibitor sclected from the group of PDE4 Inhibitors consisting of
Roflumitast, Cilomilast and Piclamilast for the preparation of a pharmaceutical composition for the

treatment of a disease comprised in a group of diseases consisting of Benign Prostatc Hyperplasia

61%
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(BPH), Bladder Qutlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a

mammal.

23. Use of a combination of at least one PDE-4 inhibitor selected from the group of PDE-4
inhibitors consisting of Roflumilast, Cilomilast and Piclamilast and al least one PDE-5 inhibitor
selected from the group of PDE-5 inhibitors consisting of Vardenafil, Sildenafil and Tadalafil for
the preparation of a pharmaceutical composition for the treatment of a discase comprised in a
group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction
{BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal.

24, A Method for the preparation of a pharmaceutical composition useful for the treatment
of a disease comprised in a group of diseases consisting of Benipn Prostate Hyperplasia (BPH),
Bladder Qutlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal
comprising the steps of i) identifying a inhibiter of PDES according to the method of claims 1 to 9,
i1} identifying a inhititor of PDE4 according 10 the method of claims 1 to 9, iii) detcrmining
whether said inhibitors ameliorate the symptems of a diseasc comprised in a group of diseases
consisting of Benign Prosiate Hyperplasia (BPH), Bladder Outlet Obstruetion (BOO) and Lower
Urinary Tract Symptams (LUTS) in a mammal; and iii) combining at least one of said inhibitors
with an acceptable phermaccutical carrier.

25. The method of claim 24 whercin the PDE-5 inhibitor is selected from the group of
PDE-5 Inhibiters consisting of Vardenafil, $ildenafil and Tadalafil.

26. The method of claim 24 wherein the PDE-4 inhibitor is selected frum the group of
PDE-4 Inhibitors consisting of Roflumilast, Cilomilast and Piclamilast.

27. A kit of parts suitable for the treatment of a disease comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlct Obstruction (BOO) and Lower
Urinary Tract Symptoms (LUTS) in a mammal containirig 8 combination of at least one

pharmaceutical composition of claim 14 and at least one pharmaceutical composition of ¢laim 1S,

28. A Method for the preparation of a kit of p;ns useful for the treatment of a disease
comprised in a group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal comprising the
steps of i) selecting at least one of the pharmaceutical compositions of claim 14, ii) selecting at
least one of the pharmaceutical compositions of claim 15, iii} combining at least two of said

pharmateutical compositions thereby creating said kit of parts,
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PDE inhibitors and combipations thereof for the treatment of urcloplcal disorders
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Abstract 1>

The invention provides pharmacologica! compositions comprising PDE-5 and PDE-4 inhibitors,
alone or in combination, for the treatment of urological disorders comprising Benign Prostate
Hyperplasia (BPH), Lower Urinary Tract Symptoms (LUTS) end in particular irritative symptoms
caused by BPH-induced bladder outlet obstrugtion (BOQ). The invention also provides methods of
screening for such PDE-5 and PDE-4 inhibitors for usc, slonc and in combination, in the

preparation of medicaments for the treatment of said urological disorders,
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PDE inhibitors and combinations thereof for the treatment of urological disorders

Technical field of the invention

The present invention relates to phosphodiesterases (PDEs) and the pharmacology of PDE
inhibitors. More particularly, the invention relates to PDE-5 and PDE-4 inhibitors and their

use for preparation of medicaments for the treatment of urological disorders.

Background of {he invention

Benign prE)smte hyperplasia (BPH) resulting in bladder outlet obstruction (BCO) is a very

- comumon neoplasm in men. Jt is estimated that approximately 80% of men older than 50

years have moderate to severe symptoms, including increased uvrinary frequency, nocturia
and urgency, accompanied by a slow urinary stream and urinary retention. Therefore BPH is
increasingly recognized as a major health care problem in westernized countries (Guess
1995). Besides prostatic surgery (20% of all BPH patients), thc common treatment of the
disease comprises 5-alpha reductase inhibitors (finasteride) and alpha blockers (tamsulosin,
doxazosin, terazosin, alfuzosin) (Truss -200]). 5-alpha rcdl;ctase inhibitors influence the
mechanical component of BPH and inhibit proliferation of the prostate tissue. Alpha
blockers influcnce the dynar‘hic component and decrease the imritative symptoms of BPH via
relaxation of the prostatic smooth muscle which decreases the urethral resistance. Moreover
alpha-blockers arc able to relax directly bladder smooth muscle cells and reduce the non
efficacy and/or an unfavorable side effect profile (Carbone 2003). Thus, diverse attempts
have focused on new therapeutic options to inhibit the proliferation of the prostatic stroma
or to decrease the tone of the smooth muscle of the prostate and bladder. This includes i.e.
aromatase inhibitors (Sciarra 2000), growth factor antagonists (Desgrandchamps 1997),
potassium channel openers (Gopalakrishnan 2004), and endothelin antagonists (Andersson
2002). '

It is also well established that the cyclic nucleotides cAMP and cGMP can reduce smooth
muscle tone (Drescher 1994). cAMP and c¢GMP are synthesized from their co'rrespondin g
nucleoside triphosphates by the adenylate and guanylate cyclase respectively. They are
degraded by the cyclic nucleotide phosphodicsterases (PDEs) which regulate the
intracellular cAMF and cGMP level very effectively. Up ta now 11 different PDE family
members have been identified which differ in structure, regulation and specificity for their
substrate (Soderling 2000). The role of PDEs for the treaunent of Urological Disorders is
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only poorly understood, the characterization of PDE isoforms has lagged behind other

systems and much of the literature was published prior to identification of the newly

- identificd PDEs. Although PDES arc expressed in the lower urinary tract i.c. in bladder,

urethral and in prostate tissues, mMRNA expression data and dircct comparisons of all PDE
isogenes are still missing or inconsistent. There are some evidences that unspecific PDE
inhibition is able to relax human prostate tissue (Drescher 1994). The data about the effect
of PDE-S5 inhibition is very limited. It has been shown, that Zaprinast, a PDE-5 inhibitor
which also inhibits PDE-6, -9 and -11 is able to relax pre-contracted human prostate tissue
in vitro (Uckert 2001), whereas the ;'oie of other PDE families within this tissue needs to be
determined. Within the bladder, unspecific blockade of different PDEs by IBMX (inhibition
of PDE-1, -2, -3, -4, -5, -6, -10, and -11) could relax bladder of female Guinea Pigs whereas

Zaprinast was ineffective (Gillespie 2004). Despite these inconsistent findings the role of

PDE-5 in relaxation of the corpus cavernosum and the treatment of esectile dysfunction is
well known and there are already very potent and selective PDE-5 inhibitors in the market.
Potent and selcctive PDE-4 inhibitors are mainly used for the treatment of Asthma and
COPD (Spina 2003).

Disclosure of the invention

One aspect of the invention is provided by a PDE mRNA expression profile demonstrating
the abundance of ¢cGMP-dependent PDE-5 and cAMP-dependent PDE4 not only in the'
prostate.but also in bladde; tissue (Figures 1, 2). Therefore, selective inhibitors of PDE-5 or
PDE-4, and in particular combinations of both, should not only reduce prostate centractility
but also, as an additional benefit of a combination of both, ameliorate irritative symptoms
caused by bladder outlet obstruction as it frequently occurs in urological disorders.
Selective inhibitors of PDE-S arc i.e. Vardenafil, Sildenafil and Tadalafil, a selective

inhibitor of PDE-4 is i.e. Roflumilast.

Urological disorders adressed by therapeutic agents of the invention comprise Benign
Prostate Hyperplasia (BPH), Lower Urinary Tract Symptoms (LUTS) and in particular
irritative symptoms caused by BPH-induced bladder outlet obstruction (BOO). Because not
only symptomatic irritations of the bladder but also underlying BPH-induced bladder outlet
obstructions are addressed by treatment with specific PDE-5 and/or PDE-4 inhibitors (and
in particular combinations thereof), this treatment provides substantial udvantaée over
methods of treatment already known in the art.
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Other urological disorders which in particular and with substantial advantage can be treated
by the above mentioned inhibitors, or combination of inhibitors are genitourinary disorders
comprising neurogenic bladder syndrome [also referred to as overactive bladder (OAB) or
interstitial cystitis (IC)], urinary incontinence (UI) like mixed-, urge-, stress-, or overflow
incontinence (MUI, UUL, SU1, OUI), pelvic pain, benign and malign disorders of the organs
constituting the genitourinary system of female and male, renal diseases like acute or

chronic renal failure, immunologically mediated renal diseases like renal transplant

rejection, lupus ncphritis, immune complex renal diseases, glomerulopathies, nephritis,

toxic nephropathy, obstructive uropathies and erectile dysfunction,

Another aspect of the invention is the demonstration that the PDE-S inhibitor Vardenafil has

_ a relaxing effect on rat urethral rings with an ECs, value of 0.96 pmoV/), and rat prostatc and

bladder strips with the ECyg value of 1.1 and 5.0 pmol/l respectively (Figure 3, Table 1).

Another aspect of the invention is the demonstration that the PDE-4 inhibitor Roflumilast
and thc PDE-5 inhibitor Vardenafil both show relaxing effects on rabbit bladder strips with
an IC50 of 260 nmol/l and 1.7 umol/] respectively (Figure 4, Table 2).

Another aspect of the invention is provided by the demonstration that the PDE-5 inhibitor
Vardenafil significantly decreased the number of non-voiding contractions as a measure of

irtitative symptoms of BPH in the rat bladder outlet obstruction (BOO) model (Figure 5).

- The invention provides PDE-S inhibitors which are, alone or in combination with PDE-4

inhibitors, useful for the treatment of urological disorders. In particular, compounds of the
invention are Tadd.laﬁl ((6R,12aR) -2,3,6,7,12,12a - Heiahydro -2 - me.thyl -6-(3,4-
methylene -dioxyphenyl) pyrazino(1',2':1,6} pyrido(3,4-b)indole-1,4-dione), .Vardenaﬁl (2-
(2-Ethoxy-5-(4-ethylpiperazin-1-yl-1 -su]fOnyl)phenyi)-S-mcthyl-‘]-propyl-J H-imidazo (5,1-
f) (1,2,4)lriazin-4-oﬁc), Sildenafil (3-[2-ethoxy-5-(4-mcthylpiperazin-1-yl)sulfonyl-phenyl)-
7- methy I- 9- propy 1-2,4,7,8- tetrazabicyclo [4.3.0]nona -3,8,10-trien-5-one), Udenafi! 5-(2-
propyloxy-5-(1-methyl-2-pyrrolidinylethylamidosulfonyl)phenyl}-methyl-3-propyl-1,6-
dihydro-TH-pyrazolo(4,3-d)pyrimidine-7-one, Dasantafil 7-(3-Bromo-4-methoxybenzyl)-1-
ethyl-8-[[(1,2)-2-bydroxycyclopentylJamino)-3-(2-hydroxyethyl)-3,7-¢ihydro-1-purine-2,6-
dione, Avanafil 4-{[(3-chloro-4-methoxyphenyl)methyl]amino}-2-[(2S)-2-
(hydroxymethyl)pyrrolidin- 1-yI}-N-(pyrimidin-2-ylmethyl)pyrimidine-5-carboxamide, SLx
2101 of Surface Logix, LAS 34179 Triazolo[1,2-]xanthine,6-methyl-4-propyl-2-[2-propoxy-
5-(4-methylpiperazino)sulfonyl]phenyl-,  Roflumilast  (3-(cyclopropylmethoxy)-N-(3,5-
dichloropyridin-4-yl)—4-(diﬂuoromethoxy)bcnmmic.ie),_ Cilomilast (4-cyano-4-(3-
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cyclopentoxy-4-methoxy-phenyl)-cyclohexane-1-carboxylic acid), and Piclamilast (3-
cyclopentoxy-N-(3,5-dichloropyridin-4-yI}-4-methoxy-benzamide).

Still another aspect of the invention is a mecthod of screening for PDE inhibitors, in
particular for inhibitors of PDE-4- and PDE-5 for use, alone or in combination, for the

preparation of medicaments for the treatment of urological disorders mentioned above,

-

The invention provides methods (also referred to herein as “screening assays") for
identifying PDE inhibitors which can be used for the treatment of urological disorders. The
methods entail the identification of candidate or test compounds or agents (e.g., peptides,
peptidomimetics, small molecules or other molecules) which bind to phosphodiesterases
and/or have a stimulatory or inhibitory effect on the biological activity of PDEIA or its
expression and then determining which of these compounds have an effect on symptoms or

diseases regarding urological disorders in an in vivo assay.

Candidate or test compounds or agents which bind to PDE4 or PDE-$ and/or have a
stimulatory or inhibitory effect on the activity or the expression of PDE-4 or PDE-5 arc
identified either in assays that employ cells which express PDE-4 and/or PDE-5 (cell-based
assays) or in assays with isolated PDE-4 and/or PDE-5 (cell-free assays). The various assays
can employ a variety of variants of PDEs (e. g., full-length PDEs, a biologically active
fragment of PDEs, or a fusion protein which includes all or a portion of PDEs). Moreover,

PDE-4 and/or PDE-5 can be derived from any suitable mammalian species. The assay can be

" a binding asséy entailing direct or indirect measurement of the binding of a test compound

or a known PDE-4 or PDE-5 ligand to PDE4 or PDE-5. The assay can also be an activity
assay entailing direct or indirect measurement of the activity of PDE-4 or PDE-S. The assay
can also be an expression assay entailing direct or indirect measurement of the expression of
PDE-4 and/or PDE-$ mRNA or PDE-4 and/or PDE-5 protein. The various screening assays
are combined with an in vivo assay entailing measuring the effect of the test compound on

the symptoms of urological disorders.

The present invention includes biochecmical, cell free assays that allow the identification of
inhibitors and agonists of PDEs suitable as lead structures for pharmacological drug
development. Such assays involve contacting PDE-4 and/or PDE-5 with a test compound
and determining the ability of the test compound to act as an antagonist (preferably) or an
agonist of the enzymatic activity of PDE4 and/or PDE-5. In one embodiment, the assay

includes monitoring the PDE activity of PDE-4 and/or PDE-5 by measuring the conversion
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of either ¢AMP or ¢GMP to its nucicoside monophosphate after contacting PRE-S and/or
PDE-5 with a test eompound. '

For example, cAMP and ¢GMP levels can be measured by the use of the tritium containing
compounds 3HcAMP and 3HoGMP as described 'i'n [Hanscn, R. 5., 2apd Beave, 1A, PITAS
USA1982,70; 2788.92]. To screen a cnmpuuﬁd pool comprised of a large number of

compounds, the microtiter plate-based scintillation proximity assay {SPA) as described in

[Bardelle, C. et al. (1999) Anal. Biochem. 275: 148-155] can be applied. ,

Altemalively, the phosphodiesternse activity of the rocombinant protein can be assayed
using a commercf,ally: available SPA kit (Amersham Pharmacia). The PRDE enzyme
hydrﬁlyzes cyclic nucleotides, e.g. cAMP and ¢GMP to their linear 'counterﬁams. The SPA
assay utilizes the oitiated cyclic nucleotides [3H]cAMP or [3H]JcGMP, and is based upon
the selective interaction of the mitiated non ¢yclic preduct with the SPA beads wheress the
cyclic subsirates are not effcetively binding,

Radiolzbelled product bound to the seintillation beads generates light that can be analyzed

‘in a scintillation counler,

A pharmaceutical composition of the invention is formulaled 10 be compatible with jts
intended route of administration. Examples of routes of administration include parenteral
(e.5., inttavenous, intraarterial, intradermal, subcutaneous, inu'a:nuscuia:, inhalative,
transdermmal, transmucosal, nasal and rectal administration), oral {e.g. buccal, sublingual,

oral mucosal and peroral administration) and locat (e.g. local instiliation of selutions or

* suspensions and local implants)

Pharmnaceutical compositions suilable for injections and infugions include sterile aqueous
salutions (if the active ingredient is sufficiently soluble in water) , suspensions, emuolsions
and sterils powders for the extemporaneous preparation of sterile injectable solutions or

dispersions. The carsier can be a solvent or dispersion medium contsining, for exampla,

. water, ethanol, a pharmaceutically acceptable polyol like glycercl, propyiénc glycol, liquid

polyatheylena glyeol, and suitable mixtures thereof. Phermaceutically acceptable ingredients
may be added like buffers, preservatives, antioxidants, istotonizing agents or surfactants.
Depat injections are based on known formulations principles like oily solutions or

suspensiens or particles of biodegradable polymers,
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For adntinistration by itthalation, the :ampaundsl are delivered in the form: of an aerosol

* spray from a pressurized container or d:spe.nsv:;r whlch ¢ontaing a suitable propellant ﬁ-nm a

nebulizer or a dry powder mhalcr

Systemic administration can also be by tansmucosal or trensdermal means, For
transmuegsal or transdermal administration, penetrants appropriate to the barrier to be
permeated are used in the fonnulation. Such pengrants are generally knovwn in the art, and
include, for ::iampie for transmucosal adminiswati-:in, detergents, bile salts, and fisidic acid
derivatives. Transmucesal administtion can be accomphshed through the use of nasal
SpTays, suhlmgual or b’LlCGal preparations ot suppusﬂunes For lransdarmal administration,

the active compounds are formulated into ointments, patches, gels, or creams as generally

" known in the art.

The compounds can also be prepared in the form of suppositorics {e.g., with convenlional
suppository bases sueh as cocoa butter and other glycerides) or retention enemas for reclal

delivery,

Oral compositions penerally inclizde an inert diluent o1 tulking agent and functional
excipients. They can be enclosed in capsules or compressed into tablets, Other suitable
dosapge farms are effervescent tablets, chewable tablets, orodispersible tablets, sofigelatine

capsules, liguid filled hardpelatine capsules; pcwdm in sachcts and oral liguids.

Suitable {unctional exmplents for Ihe preparation of oral dosage forms are well knnwn in {he
art and  inelude, for  example, bmders such as pﬂl}mn}*ipyrr:)hdﬂnﬂ . or
hy:]mxyprupyImethylwl.lﬁlnsn, disintegrants such as crospovidone or croscammcllose
sodium, plidants like colleidal silicum dioxide, lubricants such as magnesium stearate,
maecrogols or stearic acid, aweectening agents such as aspartame, sucrose or saccharin sodium

and flavouning agents such as peppermint or orange flavouring.

In ofe BthdITI‘EE!IlL the active compounds are prepamd with carriers that will protect the
compound against rapid ehmmaunn fiom Lhe bndy, such as controlled release tablets or

voated pellets filled in capsules or parenteral controlled release formulations, including

- implants and microencapsulated delivery systems. Biodegradable or biocompatible polymers

can bo used, such as ethylena vinyl acetate, polyanhydrides, polyglyeotic acid, collagen,
polyorthoesters, polylactic acid or polyglycolic-pelylactic-copolymers.
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In another embodimenl the invention pravides combinations of PDE-J and PDE-$ inhibitors

.and their use for the preperation of pharmaceutical compesitions for the treatrnent of

urclo gi-ﬁal. disorders, whereby these combinitions comprise either i) pharmaceutical
cormpositions comprizsing a ¢ompound having inhibitory action on bothr P[;'IE'-# and PDE-S
activity, or ii} phermaceutical compositions ﬁ:m;ﬁrismg at least coe PDEA in]:-ibilc.r and at
least one PDE-5 inhibitor as a fixed combination in one application unit, or iii) a kit of paris

containing al lcast lwo scts of pharmacsutical compositions, ach set consisting of at least

one phannmutical preparation comprizing a PDE'-$ inhibitot in units of at least one dosa

and at least ene pharmaceutical preparation comprising 3 PDE-4 inhibitor in tmits of at least

one dose, whereby each application unit of. said pharmaceutical compositions is

administered in combination, sequentially, as single dose or in multiple doses.

The present invemion provides further:

-~ A melhod of seeecning for PDE 5 inhibitors uselul as 'Ll'l;‘zraptrulic agenis in the reatment of a

disesse comprised in 8 group of disenses consistirig of Benipn Prostate Hyperplusia (BPH),
Bladder Outlet Obstruction {(BOOY and Luw;;r Ufiﬁary Tract Symptoms .(LUTS}:.éumprising
the steps of 1) contacting a test compound (whi::h"m,ay or may nol have PDE-4 inhibitory
atlmty) with & PDES polypeptide, ii) determining the activity of the PDES polypeptide at a
certain concentration of the test compound or in the absence of =aid tcst compound, jii)
determining the activity of said PDLES pob'pepnda at e different concentration of said fest
compound, iv) ,ﬂlgcﬁng at least one compound with inhibitory effect on the PDE-3
polypeptide.

* A method of screening for PDE 4 inhibitors useful as therapeutic agents in the treatment of a
disease comprised in.a grovp of diseases consisting of Benign Prostate Hyperplasia (BPH), -
Bladder Qutlet Obstruction (BOO) and Lower Urinary Traet Symptoms (LUTS) ::omprising-

the steps of i) contacting a test compound {whiéh may or may not have PDE-S inhibitory
activity) with e PDEA polypeptide, i1} dctu:rinining the activity of the PDE4 polypeptide at a
certain concentration of the test mmpound or in the absence of said test c.ompound 1)
detennmmg the activity of said PDEA pulypeptida at a different concentration of said 1635t

mmpﬂund, iv) selecting at least one compound with inhibitory effect on the PDE-4

polypeptide.-

A method of screening for combinations of PDE 5 inhibitors and PDE 4 ichibitors uscful as
therapoutic agents in the treamment of a disease comprised in a group of diseases censisting

of Benign Prostate Hyperplasia {BPH), Bladder Outlet Obstruction (BOO) and Lower
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Unnary Tract Symptoms (LU TS) comprising the steps of i) contacting & ﬁrs; test compound
with a PDES polypeptide, ii} determining the aclivity of the PDE5 polypapﬁde at a’certain
concentration of the first test compound or in the absence of said first test compound, iii)
determining the activity of the PDES polypeptide at a different concentration of said first
test compound, iv) selecting at least one first compound witk inhibitary effect on the PDE-3
polypeptide, v) contacting a $econd test compound with a PDE4 pelypeptide, vi)
determining the activity of the PDE4 polypeplide at a certain concentration of the sscond

test componend or in the absence of said second test compound, vii) determining tha activity

of the PDEA polypeptide at a differeni cancentration of said second test compound, vii}

selecting at least one second compound with inhibité)ry effect on the PDE-4 polypeptide, vii}
combining a1 least one first compound with PDES inhibitory activity with at least one
second compound having PDE4 inhibitory activity.:

Methods of screening which involve contacting the test compound in or a1 the surface of a

cell, wherein the cell is in vitro.

Methods of screening, which involve contacting the test compound with the PDE-4 or PDE-5

polypeptide in a coll free system.
Methods of screeming may involve a test compound which is coupled to a detectable label.

In partizuler, the present invention provides:

" A pharmaceutical cumbosition for the treaument of a disease comprised in a group of

diseases consisting of Benign Prostate Hypeiplasia (EPH}, Bladder Outlet Obstruction
(BCO), Lower Urinary Tract Symptoms (LUTS), genitourinary disorders comprising neuro-
genie bladder syndrome (0AR) and {IC), urinary incontinence (UT) like mixed-, urge-,

 stress-, or overflow incontinence (MUI, UUI, SUI, QUT), pelvic pain, benign and malign

disorders of the orgens censtituting the genitourinary system of female aond male, renal
diseases like acute or chronic renal failure, immunoiogicaily mediated renal discases like
renal transplant rejection, lupus nephritis, immuae complex renal’ diseages,
glomerulopathies, 'nephrilis, toxic nephrepathy and obstructive tﬁ:opalhies in a mamnal,

comprising a therapeutic agent which regilates the activity of 2 PDES polypeptide. -

A pharmaceutical composition for the treatment of a disease comprised in 8 group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outiet Obstruction
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{BOCY} and Lower Un'miry Traet Symptoms (LUTS) in a mammal comprising a therapeutjc
agent which regulates the activity of a PDE4 polypeptide.

A pharmacentical -composition for the weatment of a disezse comprised in & éruup of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction
(BOCG) and Lewer Urinary Tract Symptoms (LUTTS) in a mammal comprising 4 therapewtic

agenl which is a combination of the abave mentioned seleclive therapeutic agents.

A pharmaceutical composition for the treatment of & disease comprised in a group -of

diseases consisting of Benign Prostale Hyperplasia (BPH), Bladder Outlet Obstruction

(BOQ) and Lower Vrinary Tract Symptoms (LUTS) in a mammal comprising a therapeutie
agent whicl: regulates the activity of a PDES polypeptide and a PDE4 polypepuide.

A pharmacentical cnmpbsi!ion for the treatment pf 5 diseasa comprized in 2 gmup. of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet Obstruction
{BOO) and Lower Urinary -Tract Symptoms (LleS) in a2 mammal comprising a PDE-4
inhibitor selected from the group of PDE-4 Inhibitors consisting of Roflumilast (3-
{eyclopropylmethoxy) vN-(B,E-dichlompyridin,\-d-:,rl}—d-{diﬂuoru-mcmnxy]benmmide],
Cilﬁmilﬂst {J-:I:yane-i-(}-c:yclapentuxy—Al-methpxy;phenyl)-cy-clohexane-l-c‘urboxy‘lic acid)
and Piclamilast (3-cyc]npemoxy~N~(],5-dichlurup}'ri_d"m-4-yl)#nleilruxy;Bezlzamidc)_

A pharmacenlical composition for the treatment of a disease comprised in a group of
diseases consisting” of Benign' Prostate Hyperplasia {BPH), Bladder Outlet Obstruction
{BO0) and Lower Urinary Tract S}mptum§ {LUfS},- genitourinary disordess comprising
neurcgenic bladder syndrome (QAB) and (IC), urinary incontinence (UT) like mixed-, urge-,
stress-, of overflow incontinence (MUIL, UL, SUT, OU), 'peivi:: pain, benign ard malign

- disorders of the nrgans cunsﬁtuting the genitourinary system of femsale and male, renal

- diseases Itke acute or chronic renzl fadlure, immuneclogically mediated renal diseases like

renal transplant rejection, lupus nephritis, immune complex renal -diseases,

glomerulopathies, nephritis, toxic nephropetliy and obstructive urepathies in a mammal

. comprising a PDE-5 inhibitor selected {rom the group of PDE-5 Inhibitors consisting of
' Tadalafil {((6R,12aR) -2,3,6,7,12,12a — Hexahydro — 2 — methyl — 6 - (3,4-methylens -

dioxyphenyl} pyrazino(1,2"1,6) pyrido(3,4-blindole-1,4-dione), Vardeﬁﬁﬁ.! {(2-(2-Ethoxy-5-
{4-ethylpiperazin-1-yI-1-gulfonyl)phenyl}5-methyl-7-propyl-3H-imidazo (3,1-0
(1,2, d)lriazin-3-one), Sildenafit (3-[2-ethoxy-5-{d-melhylpiperazin-1-yl)sulfonyl-phenyl]-7-
melhy-l—?—pmpyl—z,d,’.-',E:te:trﬁzabicyclc [4.3.0Jaoma-3,8,10-trien-5-cne), Udenafii 52
pmp:.rlux}f-s-{I-mcth}'l-z-pyrmlidiny|—cthyl-mpidcsulfnnyljph enyl}-methyl-3-propyl-1.6-
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dihydro-7H-pyrazolo(4,3-d)pyrimidine-7-one, Dasantafil 7-(3-Bromo-4-methoxybenzyl)-1-
ethyl-8-[[(1,2)-2-hydroxycyclopentyl)amino]-3-(2-hydroxyethyl)-3,7-dihydro-1-purine-2,6-
dione, Avanafil 4-{{(3-chloro-4-methoxy phenyl)methyl}amino}-2-[(25)-2-
(hydroxymethyl)pyrrolidin-1-yl]-N-(pyrimidin-2-yl methyl)pyrimidine-5-carboxamide, SLx
2101 of Surface Logix, LAS 34179Triazolo[1,2-]xanthine,6-methyl-4-propyl-2-[2-propoxy-
S-(4-methylpiperazino)-sulfonyl]pheny! or salts, hydrates or hydrates of salts thercof.

A phammaceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia' (BPH), Bladder Outlet Obstruction
{BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal comprising a combination
of at least one PDE-4 inhibitor selected from the group of PDE-4 jnhibitors consisting of
Roflumilast (3-(cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-yl)-4-(difluoromethoxy)
benzamide), Cilomilast (4-cyano—4-(3-cyc!0penloxy-d-mcthoxy-phenyi)—cyclohexane-l-
carboxylic acid) and Piclamilast (3-cyclopentoxy-N-(3,5-dichloropyridin-4-yl)-4-methoxy-
benzamide) and at least one PDE-5 inhibitor selected from the group of PDE-5 inhibitors
consisting of Vardenafil (2-2-Ethoxy-5-(4-ethylpiperazin-1i-yl-1-sulfonyl)phenyl)-5-methyl-
7-propyl-3H-imidazo  (5,1-f)  (l,2,4)triazin-4-one),  Sildenafil  (3-[2-cthoxy-5-(4-
methylpiperazin-1-yl)sulfonyl-phenyl]- 7- methy |- 9- propy 1-2,4,7,8- tetrazabicyclo
[4.3.0}nona -3,8,10-trien-5-one), and Tadalafil ((6R,12aR) -2,3,6,7, 12, 12a. Hexahydro — 2
—~ methyl = 6 - {3,4-methylene-dioxyphenyl). '

Use of a PDES inhibitor for the preparation of a pharmaceutical composition for the
treatment of a disease comprised in a group of diseases consisting of Benign Prostate
Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms
(LUTS), genitourinary diserders comprising neurogenic bladder syndrome {OAB) and (IC),
urinary incontinence (Ul) like mixed-, urge-, stress-, or overflow incontinence (MUI, UUI,
SUl, OUI), pelvic pain, benign and malign disorders of the organs cohstituting the
genitourinary system of female and male, renal diseases like acute or chronic renal failure,
immunologically mediated renal diseases like renal transplant rejection, lupus nephritis,
immune complex renal diseases, glomerulopathies, nephritis, toxic nephropathy and

obstructive uropathies in a mammal.

Use of a PDE4 inhibitor for the preparation of a pharmaceutical composition for the
treatment of a disease oomprised ‘in a group of diseases consisting of Benign Prostate
Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms
(LUTS) in a mammal. '
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Use of a combination of at least one PDE4 inhibitor and at least one PDES inhibitor for the
preparation of a pharmaceutical composition for the treatment of a disease comprised in a
group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Obstruction (BCO) and Lower Urinary Tract Symptoms (LUTS), genitourinary disorders
comprising ncurogenic bladder syndrome (OAB) and (IC), urinary incontinence (UI) like
mixcd-, urge-, stress-, or overflow incontinence (MUI, UUI, SUI), pelvic pain, benign and
malign disorders of the organs constituting the genitourinary system of female and male,

renal diseases like acute or chronic renal failure, immunologically mediated renal diseases

‘like renal transplant rejection, lupus ncphritis, immune complex renal diseases,

glomerulopathies, nephritis, toxic nephropathy, obstructive uropathies and erectile

dysfunction in a mammal.

Use of an agent which is a inhibitor of a PDE4 polypeptide and a PDES5 polypeptide for the
preparation of a pharmacculical composition for the treatment of a disease comprised in a
group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder QOutlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal.

Use of PDE-5 inhibitor selected from the group of PDE-$ Inhibitors consisting of Tadalafil
((6R,12aR) -2,3,6,7,12,12a — Hexahydro — 2 — methyl — 6 - (3,4-methylene -dioxyphenyl)
pyrazino(1',2":1,6) pyrido(3,4-b)indole-1,4-dione), Vardenafii  (2-(2-Ethoxy-5-(4-
ethylpiperazin-1-yl-1-sulfonyl)phenyl)-5-methyl-7-propyl-3H-imidazo (5,1-f) (1,2,4)triazin-
4-one), Sildenafil  (3-[2-cthoxy-5-{4-methylpiperazin-1-yl)sulfonyl-phenyl}-7-methy-1-9-
propyl-2,4,7,8-tetrazabicyclo [4.3.0]nona-3,8,10-trien-5-one), Udenafil 5-[2-propyloxy-5-(1-
methyl-2-pyrrolidinyl-ethyl-amidosulfonyl)phenyl}-mcthyl-3-propyl-1,6-dihydro-7H-
pyrazolo(4,3-d)pyrimidine-7-one,  Dasantafil  7-(3-Bromo-4-methoxybenzyl)-1-ethyl-8-
[[(1,2)-2-hydroxycyclopentyl]Jamino]-3-(2-hydroxyethyl)-3,7-dibydro- 1 -purine-2,6-dione,
Avanafil 4-{[(3-chloro-4-methoxy phenyl)methyl]amino}-2-[(28)-2-
(hydroxymethyDpyrrolidin-1-yl}-N-(pyrimidin-2-yl methyl)pyrimidine-5-carboxamide, SLx
2101 of Surface Logix, LAS 34/79Triazolo[1,2-]Jxanthine,6-methyl-4-propyl-2-[2-propoxy-
5-(4-methylpiperazing)-sulfonyl]phenyl or salts, hydrates or hydrates of salts thefcof, for the
preparation of a pharmaceutical composition for the treatment of a disease comprised in a
group of diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS), genitourinary disorders
comprising neurogenic bladder syndrome (QAB) and (IC), urinary incontinence (UI) like
mixed-, urge-, stress-, or overflow incontinence (MUIL, UUI, SUI, OUT), pelvic pain, benign

and malign disorders of the organs cons{imting the genitourinary system of female and male,
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renal diseases like acute or chronic renal failure, immunologically mediated renal discases
like renal transplant rejection, lupus nephritis, immune complex renal diseases,

glomerulopathies, nephritis, toxic nephropathy and obstructive uropathies in a mammal.

Use of PDE-4 inhibitor selected from the group of PDE-4 Inhibitors consisting of
Roflumilast (3-(cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-yl)-4-(difluoromethoxy)
benzamide), Cilomilast (4-cyano-4-(3-cyclopentoxy-4-methoxy-phenyl)-cyclohexane-1-
carboxylic acid) and Piclamilast (3-cyclopentoxy-N-(3,5-dichloropyridin4-yl)<4-methoxy-
benzamide) for the preparation of ‘a pharmaceutical composition for the treatment of a
disease comprised in a group of diseases consisting of Benign Prostate Hypefplasia (BPH),
Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Sympfoms (LUTS) in a

mammal,

Use of a combination of at least one PDE-4 inhibitor selected from the group of PDE-4
inhibitors consisting of Roflumilast (3-(cyclopropylmethoxy)-N-(3,5-dichloropyridin-4-yl)-
4-(difluvoromethoxy) benzamide), Cilomilast (4-cyano-4-(3-cyclopentoxy-4-methoxy-
phenyl)-cyclohexane-1-carboxylic  acid) and  Piclamilast (3-cyclopentoxy-N-(3,5-
dichloropyridin-4-yl}-4-methoxy-benzamide) and at least one PDE-S inhibitor selected from
the group of PDE-S inhibitors consisting of Vardenafil (2-(2-Ethoxy-5-(4-cthylpiperazin-1-
yl-1-sulfonyl)phenyl)-5-methyl-7-propyl-3H-imidazo (5,1-f) (},2,4} triazin-4-one), Sildenafil
(3-[2-ethoxy-5-(4-methylpiperazin-1-yl)sulfonyl-phenyl] - 7- methy 1- 9- propy 1-2,4,7,8-
tetrazabicycld [4.3.0]nona -3,8,10-trien-5-one), and Tadalafil ((6R,12aR) -2,3,6,7,12,12a-
Hexahydro -2-methyl-6- (3,4-methylcne-dioxyphenyl) for the preparation of a
pharmaceutical composition for the treatment of a disease compriscd in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder QOutlct Obstruction (BOO) and
Lower Urinary Tract Symptoms (LUTS), genitourinary disorders comprising neurogenic
bladder syndrome (OAB) and (IC), urinary incontinence (UT) like mixed-, urge-, stress-, or
overflow incontinence (MUI, UUIL, SUI, QUI), pelvic pain, benign and malign disorders of
the organs constituling the genitourinary system of female and male, renal diseases like
acute or chronic renal failure, immunologically mediated rena)l diseases like renal transplant
rejection, lupus nephritis, immune complex renal diseascs, glomerulopathies, nephritis, toxic

nephropathy, obstructive uropathies and erectile dysfunction in a mammal.

A Method for the preparation of a pharmaceutical composition useful for the treatment of a
disease comprised in a group of discases consisting of Benign Prostate Hyperplasia (BPH),
Bladder Outlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS),
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genitourinary dismdérs comprising neurogenic bladder syndrome {OAR) and {IC), urinary

- incontinence (UT) like mixed-, urge-, stress-, or overflow incentinence (MUI, UUL SUl,

OUI), pelvic pain, benign and malign disorders of the organs constituting the gemitourinary
system of female and male, renal diseases like acits or chronic renal [ailure,
itnmunologically mediated renal discases like renal transplant rejection, lupus ﬁephri:tis,
immune complex renal diseases, glomerulopathies, nephritis, Loxic ne;-]:mpat‘ény, obstruetive
uropathies and erectile dysfunction in a mammal comprising the steps of i} identifying a

inhibitar of PDES accerding to the method of screening described above i) identifying =

_inhibitor of PDE4 according 1o the method of screening described above) determining

-whether said inhibitors ameliorate’ the symploms of a disease comprised in a group of

diseases consistiﬁg of Benign Prostate Hyperplasia (HPH), Bladder Outlet Obstruction
(BOO) and Lower Urinary Tract Symptems (LUTS) in a mammal; and iii) combining at

least one of said inhibitors with an accnpmbic pharmacentizal carrier.

A method for the preperation of a pharmaceutical composition whersin the inhibitor of

PDES is a PDE-5 inbibitor selected frem ihe group of PDE-3 Inhibilers consisting of
Vardenafil (2-(2-Ethoxy-5- (4-ethylpiperazin-1.yl-1-sulfonyl)phieny})-5-tmethy)-7-propyl- 3H-
imidazo  {5,1-0  {1,2.4ptnazin-4-one), Sildenafil [3-[2-cﬂ10x;-5{4-nleﬂ1ylpEpcrazin-l-
¥Dsulfonyl-pheayl)- 7- methy L- 9- propy I-Z,d,?.ﬂ- tet;azabicycla (4.3.0]n0na -3,3,10-trien-
5-cne), Tadalafil {6R,120R)-2,3,6,7,12, | 2a-Hexahydro-2-methyl-4-(3 4-
methylenedioxyphenyl), Udenafil 5-[2-propyloxy-5-(1-methyl-2-pycrelidinyl-ethyi-
amidosul fonyl)phenyi]-methyl-3-prapyl-1,6-dihydio-TH-pyrazelo{4,3-djpyrimidine-7-one,

Drasantafil 7-{1-Bromo-4-methoxybenzyl)-1 -cﬂwl-ﬂl-[[{1,2)_—2'I1ydrnx3;rcy'uIopen_t_yljm inel-3-

(2-hydroxyethyl >3, 7-dihydro-1-purine-2,6-dienc, . Avamafil  4-{[(3-chloro-4-methoxy
phenylymethylaming}-2-[(25}-2-{ hydroxymethypyrrolidin-I-y1]-N-{pyritnidin-2-yl

- methyl)pyrimidine-5-carboxamide, SLx 2701 of Surface Logix and L4S 34 79T siazolo1,2-

Jxanthine,5-methyl-d-propyl-2-[2-propoxy-5-{4-methylpiperazino)-suifonyl]phenyl.

A method far the preparation of a pharmacentical composition wherein the inhibitor of
. PDE4 iz a PDE inhibitor sclected from the group of PDE-4 Inhibitors consisting of
Roflumilast [3-(cyc]npmp}rhnethoxy}-N-[S,i-dich]c—mpyridin#yl)—d-{dif]ﬁofmhethmy}

benzamide), Cilomilast (4—cy:1na4—[]-cyclnpéntuxy—%‘-maﬂ]cxy-phcn}rl)-cyc]uhexanc-1-
carboxylic acid) and Piclamilast (3-cyclopentoxy-N-(3,5-dichlgropyridin-d-¥1}-4-methoxy-

benzamide).
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Lise of 2 pharmaceutical composition a5 mentioned above for the regulation of PDE activity

in a mammal having a disease comprised m a group of diseases consisting of Benign

Prosiate Hypetplasia (BPH), Bladder Quilet Obstruction (RO and Lower Urinary Tract
Symptoms {LUTS). genitourinary disorders wmpriéing nevrogenic bladder syndrome
{(OABY and (IC), urindry i'ncpntinence {UL) Iil;;e mixed-, urge-, stress-, or overilow
inconknence (MUL UL, ST, OUD), pflw'c pain, benign and malign disorders of the organs

constituting the genitourinary system of female and male, renal diseases like acute or

chronic renal failure, immunologically mediated renal diseases like renal transplant
i * rejection, lupus vephritiz, immune complex renal diseases, glomerulopathies, nephritis, toxie

nephiopathy, obstructive uropathies and ereetile dysfenction. -

& kit of parls for the trewtment of & diseage comprised in a greup of diseasés consisting of
Benign Prostate Hypetplasia (BPH), Bladder Outlet Qbgtruction (BOC} aod Lower Urinary

* Tract Symptoms (LUTS) in a2 mammal including humans containing a combination of at

lenst one pharmaceutical compesition selected from the group of phermaceutical
compositions  consisting of Vardenafil, Sildenafil and Tadalafil and at least one
pharmazcentical co.m'pusition selected from the group of pharmaceutical compogitions

consisting of Roflumilast, Cilomilast and Piclamilast.

A Method for the preparation of a kit of parts useful for the weatmem of a disease comprised
in 2 group of dizeases comsisting of Benign Prostate Hyperplasia (BPID), Bladder Outlet
OUbstruction (BCO} and Lower Urinary Tract Symptoms (LUTS) in & mammal comprising
the sieps of i} sclecling at least one pharmaceutical composition from the group of

phanmaceutical compositions consisting of Vardenafil, Sildenalil and Tadalafil il) selecting

at least one phu.rnmccutit:al composition from the group of pharmaceutical compositions
consisting of Ruﬂumllast, Cilomilast and Piclamilast, iii) combining at Iea,st two of said

pharmaceutical mmposltlcrns théreby creating said kil of parts.

A kit of parts for the treatment of a disease cumprlsed in a group of dlseases consisting of
Benign Prosiate Hyperplasia {BPH] Bladder C!ut]ei Obstruction (BOO} and Lowee Urinary
Tract S}'mpmms {LUTS} in 2 mammal mntalnmg a combination of at least one therapentic
agent regulating the activity of a PDE-5 polypeptide and Tadalafil and at least one
therapeutic agent rogulating the activity of a PDE- polypsptide.

A Method for the preparation of a kit of parts useful for the treatment of o diseasc compriwd.
in a group of diseases eonsisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Cbstruction {BOD) and Lowcr"Urinary Tract Sympioms (LUTS) in a mammal comprising
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the steps of i) selecting at least one pharmaceutical camposition comprising a therapeutic
agent regulating the activity of a PDE-5 polypeptide, ii) selecting at, least ome
phannacauﬂnalr compesition comprising a therﬁpéuﬂc agent re:gululin:g the activity of a PDE-
4 polypeptide, iii) combining at least two of said pharmaceutical compositions thereby

creating said kit of parts.

A prelerred embodiment of the invention is a pharmacestical composition containing
Vardenafil, of & salt, a hydrat or a hydral of a salt thereof, for the treatment of a disease

.comprised in 2 group of diseases consisting of Benign Prostaie Hyperplasia (BPH), Bladder

Dutlet Obstruction (BOO), Lower Urinary Fract 'Syirﬁpmms {LUTS), g,enjtourinmj' disorders
cOmprising neurogenic bladder syndrome (OAB) ami (IC), urinary incontinence (UT) like
mixed-, urge-, stress-, oF overflow incontinence (MU1, UUIL, SUL OUI), pelvic pain, benign
and malign disorders of the organs constituting t.'ncﬂg‘cniuwrinanr syslem of female and male,
renal diseases Iike acute or chronic renal failurc,. immunolagically medjated renal diseases
like rtepal tramsplant rejection, lopus nephritis, immune complex tenal diseases,

glonierulopathies, nephritis, toxie nephropathy and obstroctive uropathies in a mammal.

It has surprisingly be f;:')uﬁd that a.spccinlly Vardennfil, or a salt, a hydrat ora hydfat of a salf
thereaf, exhibit higher activitics and shows better results in the treatment of neurpgenic
bladder {also referred to as overactivé bladder or interstitial eystilis) compared with other
PDE-5 inhibitors. '
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Description of figures

Figure 1: Relative mRNA Expression of PDE-5 in Kindney (K), Bladder (B), Prostate (P),
Urethra (U) and Corpus Cavernosum (C) of Sprague. Dawley Rats. Data are mean + SEM,
n=10. '

Eigure 2: Relative mRNA Expression of PDE-4a, -4b, -4c, -4d and PDE-S in bladder and
prostate of Sprague Dawley Rats. Data are mean + SEM, n=10.

Figure 3: Effects of Vardenafil on the contraction of isolat;ad .rat urethral rings (black
triangles), and bladder- (black diamonds) and prostate strips (grey squares). The bladder
strips were pre-contracted using K* (50 mmol/f) Krebs-Henseleit solution. Prostate and
urethral tissues were pre-contracted using 10 ﬁmol/l Phenylephrine. The relaxation was
expressed as percentage of the pre-contraction. Each point represents a mean valuc + SEM,
n=9.

Figure 4: Effccts of Roflumilast (black diamonds) and Vardenafil (grey squares) on the
contraction of isolated rabbit bladder strips. The bladder strips were pre-contracted using K*
(50 mmol/l) Krebs-Henseleit solution. The relaxation was expressed as percentage of the

pre-contraction. Each point represents a mean value & SEM.n=9.

Figure 5: Number of non-voiding contractions in % afler bolus i.v. treatment with vehicle
(V) and Vardenafil HCI (1, 3 and 10 mg/kg). Data are mean + SEM, * = significant with
p<0.05 (paired student’s t-test).

Figure 6: Micturition interval in % afier bolus i.v. treatment of vehicle (V) and Vardenafil
HCI (1,3 mg/kg) compared to the basal micturation interval (C). Data are mean + SEM, * =
significant with p<0.05 (paired student’s t-test).

Example 1

Tissue sampling and RNA preparation: Male Sprague Dawley rats with a body weight
between 200-250 g were used for tissue collecting, The rats were briefly anacsthetized with
a mixture of 5% lsoflurane (Baxter 5.A.) in a carrier with 70% N,O and 30% O, and than
cuthanized by decapitation. The abdomen was opened by a midline incision and the kidneys
and lower urinary tract tissue as renal medulla, urether, bladder prostate and urethra were

exposed and quickly removed. The tissues were frozen in liguid N2 and stored until RNA
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preparation. Total RNA was isolated vsing RNcasy mini columns (Qiagen Inc.) and further
purified by DNase digestion.

PDE mRNA quantification: The mRNA expression of the different PDE isogenes in rat
lower urinary rat tissues was measured by real time quantitative PCR (TagMan-PCR, Heid

1996). Therefore 1 pg of total RNA were transcribed into ¢cDNA with Superscript I RT

cDNA synthesis kit (Gibco, Inc) according to the manual of the supplier. The mRNA for the

PDEs were measured by real-time quantitative RT-PCR on an ABI Prism 7700 sequencé ;

detection’ instrument (Applied Biosystems, Inc.). Specific Sequences for forward and reverse

primers as for the fluorogenic probe of each PDE isogene mRNA were designed by Primer

Express 1.5 Software (Applicd Biosystems, Inc.). During PCR amplification, 5* nucleolytic.

activity of Taq polymerase cleaves the probe separating the 5° reporter fluorescent dye from
the 3‘ quencher dye. The threshold cycle, Ct, which correlates inversely with the target
mRNA level, was measured as the cycle number at which the reporter fluorescent emission
incréases 10 standard deviations above background level. As housekeeping gene, beta-action
was quantified as described above, using as forward primer 5 -accltcaacaccccageca-3’,
reverse primer 5’-cagtggtacgaccagaggca-3° and fluorescent probe 5°-6AFM-
acgtagccatccaggetgtgtigtcc-TAMARA-3". The PDE mRNA levels were corrected for beta-

actin mRNA levels and calculated as relative expression using comparative Ct-method,

Expression of PDE-5 and PDE-4A, -4B, -4C, -4D mRNA in the lower urinary tract: Since
there is only incomplcte data oni the expression profile of PDE-5 in lower urinary tract
tissue, PDE mRNA was quantified in male Sprague Dawley rats via TagMan RT-PCR. The
most prominent expression of PDE-5 was found in the bladder (Figure 1). Lower expression
levels were found in the urethra, the corpus cavernosum and the prostate (Figure 1). These
result showed that there is a substantial PDE-S mRNA expression in lower urinary tract
tissues especially in the bladder.

Moerover PDE-4 mRNA cxpression of ali four PDE-4 isogenes (PDE-4A, -4B, -4C and -4D)
was determined by TagMan RT-PCR in the bladder and the prostate (Figure 2). We found
very low expression of PDE-4c¢, which was on the borderline of detectability, however PDE-
4A, 4B and -4D mRNAs were substantially expressed within both tissues. In the bladder
PDE-4D was the most abundant PDE-4 isogene mRNA whereas in the prostate PDE-4a and
-4D are almost eqifplly distributed and 2.5-fold higher expressed than PDE-5 mRNA (Figure
2). :
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The expression profile demonstrates that PDE-5 and PDE-4D mRNAs ate abundant in the

_ bladder but also in prostate tissue. Therefore, inhibitors of PDE-5 or PDEHA, but in -

perticular combinations of both, PDE-5 and PDE-4 inhibilors, such as Vardenafil in
cambination with Rofiumoilast shauild not only reduce bladder but also prostate
contractility, thus providing advantage over methods of treatment for urelopical disérders
already existing in the state of the ar, said disorders comprising i. ¢. Benipn Prostate
Hyperplasia (BPH) and in particular irritative symptoms caused by BPH-induced bladder
outlet ol:_sl:mctioﬁ {BOOQ) mcluding, but not limited to, Lower Urinary Tract Symptoms
(LUTS). ' ' L

Example 2

Tissue preparation: Male Wistar rats-(200-300 g) were eathanized uzing carbon dioxide. The
tissues were removed and placed in icecold Krebs-Henseleit buffer of following
composition (in mmol/ly: NaCl 112, KC) 5.9, CaCly 2.0 MgCly 1.2, NaH;FO, 1.2, NaHCO,
25, glueose 11.5. Pour equally sized Iongitudina]b strips of approximately 2 mm x 10 mm

wore out from the bladder body. Prostate strips were. obtained by cutting transversally

through the lobes of the prostate gland parallel o the urcthra, One ring per animal was

dissected from the proximal part of the urethra,

White New Zealand rabbils were anesthetized using thiopental. The uripary bladder was
removed and placed in i;e{uld Krebs-Henseleit buffer of fellowing composition (in
mmolT}: NaCl 112, KCI 5.8, CaCly, 2.6 MgCl; 1.2, NaH,P0, 1.2, NaHCO; 28, and glucose

11.5. Equally zized langihudinal sirips of approximately 2 mm x 10 mm were cut from the

bladder body.

Recording of mechanical activity: The preparatiuns were transferred to 20 ml organ baths
containing Krebs-Henseleit solution equilibrated with 95% 4, 5% €O, at 37°C. The strips
were mounted between two hooks by means of twe clips. For vecording of isometric tension

ong of the hooks was connected to a force iransducer which was in furn linked ta an _

amphfier and chart recorder. The other hook w.as‘ attached to a movable unil, pormitting -

precise adjusiment of pfoload ténsion. Al tissues were then given a 60 mir equilibration
peried during which they were washed and the resting tension was adjusted to 1 g every 20

min.
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Afier the equilibretion period, each experiment was started by exposing the preparation to
XK' (50 mmolA) Krebs-Henseleit solution. The procedure was repeated 3 times and the

lizsucs were washed at least tree times between each contracten.

The bladder strips were than pre-contracted using K.* (50 mmal/l) Krebs-Henseleit solution.
When the contraction was stabilized, an accumulative dose response curve of the compound
tested was constructed, The stebilized contraction induced by X' (50 mmoll) Krebs-

Henseleit solution was defined as 100% tension. The relaxation was éxprcssed ag percentage

" tension.

" Prostatic strips and urethral rings were pre—contracted using 10° mol/ phenylephrine. The

effects of the compounds on the prostale tissue were tested in a non-cumulative manner with

washing steps between each concentration,

. Organ bathrassay: effects of Vardenafil on isolated rat urogenital organs: The effects of the
- PDES inhibitor Wardenalil oo the relaxation of smooth moscles were tested in the organ bath
. .system. The compeund was applied in the concentration rangs from 107 mol/l to 107 molfi

(Figure 3, Table 1), Vardenafil relaxed the orethral rings with an ECsp value of 0.96 pmel?, -

and the prostate and bladder strips with the ECy; value of 1.1 and 5.0 pmol/l respectively,

Concentration Bladder Urethra Prostalc

{pnolD (% tom tractio::ﬁ {% contraction) (%% contraction)

0.001 913409 884224 -

0.01 oo P22 13 | 88521 -

0.1 BEETIE 77.0 439 99,2 £3.0 -
1 | 182 2.1 @9ELs 76,0423

10 _ | 253432 3517 153+32

Table 1; Effects of vardenafil on the coniraction of isolated rat urogenital tissues. The
relaxation is expressed as percentage of ﬂxe_pre—a;:-nn'acticm Each point represcots a mean
value= SEM.n=9, . '

Example 1

Tissue preparation: Male Wistar rats {200-300 g} were cuthanized using carben dioxide, The
tissues werc vemoved and placed in icecold Krebs-Henseleit buoffer of f‘ﬁlluwing
cemposition (in mmol/1): NeCl 112, KCl 5.9, CaClk 2.0 MgCl; 1.2, NaH.PO, 1.2, NaHCO,
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25, glucose 11.5. Four equally sized longitudinal strips of approximately 2 mm x 10 mm
were cut from the bladder body, Proslale strips were obfained by cutiing transversally
throngh the lobes of the prostate gland parallel to the urethra. One fing per animal was

dissected from the proximal part of the urethra,

Whits New Zealand rabbils were anesthetized using thicpentsl. The urinary bladder was

removed and placed in ice-cold K.rs!;s.-HenseIeit buffer of following composition (in

.mmub’l}: MNaCl 112, K1 5.9, CaCl; 2.0 MgaCl; 1.2, Nall,PQy 1.2, NeHCOy 25, and glucose

11.5. Equelly sized longitudinal strips of appreximately 2 mm x 10 min were cut from the
bladder body. '

Recarding of mechanical activity: The preparations were transferred #0 20 ml organ baths
containing Krebs-Henseleit solution equilibrated with 95% O,, 5% C0, at 37°C. The strips
were mounted between two hooks by means of twa ¢lips. For recording of isometric tension
one of the hooks was connected to 3 force transducer which was in tumn linked to an

amplifier and chart recorder. The ether hook was attached 10 a mowvable unil, permitting

‘precise adjustﬁnent of preload tensicn. All tissues were then given & 60 min equilibration

period during which they were washed and the resting tension was adjusted 10 1 £ cvery 20

min.

After the equilibration period, each e¢xperiment was started by exposing the pi—e;matian to
K {50 minglly Krebs-Henseleit solution. The procedure was repeated 3 times and the

tissnes were washed at lesst tree tines betwesn each contraction.

The bladder strips were than pre-contracted using K' (30 mmolsl) Krebs-Henseleit soluticn,

“When the contraction was gtabilized, an accumulative dose response curve of the compound

tested was constructed. The. stabilized contraction induced by K* (50 mmol/[) Krebs-
Henseleit solution was defined as 100% tension. The relaxation was expressed as percentage

tension.

Prostatic strips anid urethral rings were pre-cﬂntra{:tﬂd using 10° mol/l phenylephrine. The
effects of the compounds on the prostate tissue were tested in a non-cemulative manner with

washing steps hetween each concentration.

Effects of FDE5 and PDE4 inhibitors on isolated rabbit bladder strips: The effects of the

PDES inhibitor vardenafil and the PDE4 irhibitor Roflumilast on the relaxation the bladder -
.smecth muscle was tested in the organ bath _us‘iug: rabbit bladder strips. Bath compounds

5y



13

20

25

W0 2007/039073 , - PCTEPIHGAG040

-21-

were Irsled in the concentration from 107 mel! to [0 motAl (Fig. 4, Tab. 2). Roflumilast
and vardenzfil both relaxed the bladder strips with an 1C50 of 260 nmolfl and 1.7 pmoi/
respectively. (Table 2) ' '

Concentration Roflumilast - Vardenafil

(pmol/) (% contraction) {% contraction)
0.001 L1003z 06 T1002+1.0
0o B ETY Y 559£09

01 TEl 221 957 & L7
Y. 55823 763237

10 409£33 Rﬁtllﬁl

Table 2: Effects of Roflumilast and Vardenafil on the contraction of isolated rabbit bladder

strips. The welaxation is expressed as percentage of the pre-contraction. - Each peint-

represents a mean value £ SEM. n=9
Exampie 4

All animal experiments were performed due to the “German Law for the Protection of
Laboratory animals” and were condusted dueé o tl_'lc approved guidelines of the permission
“Tierversuchsvorhaben Nu 401/A01 MD]DMDjl vom 09.07.2004", Expeﬁmenm were
performed with female Sprague Dawley Rats with n body weight between 200-250g,

Bladder Outlet Obstruction: For the bladder cuilet pbstruétion, Tats were a;lesmetjieﬁ with a
mixture of 1.5-2% isoflurane in a carrier of 66% N0 33% O, The abdomen was shaved,
opened by a lower midline incision, bladder and urethra were identified and the
urcthravesical junction was exposed. A 1.0 mm metal rod was placed along the proximal
urethra and a 5-0 nylon ligature was tied tightty around the urethra and the rod. The rod was
consecutively removed and the abdomen was closed by s silk ligature and cleancd up by
70% ethanol. There was ﬁ pnl}stépe_rntive Ellntifpain treatment with 10 mg'kg Rimadyl®
{Pfizer). Rats were kept then for 2 weeks anﬂ feed with 1ap water and standard rat chow. 24
hours prior ta the cystomelry rats were anaesthetized with isoflurane as described above,
The laparotomy was performed as described above, the bladder was exposed and a
polyethylene catheter [FES0) was implantéd into the bladder dome. The catheter was
tunneled subcutancously using a carnuls to reach the back neck of the apimal. Additionally.

a cathcter for intravenous administrstion (FE10) was placed into the jupular vein and
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tunneled sebeutaneously (o the back neck of the animal. Both catheters were fixed by a

suture and a tape.

Conscions cyslometry: For eystomelry the animals were shoitly anaesthetized by isoflurane

~ aa described above, placed in a Ballman's cage and fixed. Then animals were recovered at

Izast for | h before the experiment siarted. The bladdli:r catheler was then connected to the t-

shaped tube to connect a pressore transducer for measurement of intra-bladder pressure

- (MLT0698, ADinstruments) and an infusion pump (Perfusor Compact®, Braun Melsungen)
for continuous -infusicn of saline solution at a_flow rat¢ of 10 mlbh. The BOO animals

" showed an increase in bladder capacity {due to the Bladder enlargement) and non voiding

contraclions (mimicking the imitative symptoms of BPH}, when compared with a control
animzl, The efficacy of treatment was quantified via calculation of the non voiding
contractions per niucturition inlerval before and afer treatment. For positive control the
alpha receptor antagonist tamswlosin (10 pp'ke) ﬁa’.g used, Values were given in % reduction

of nen voiding contractions.

. Statistical analysis of results: Dﬂia arc expressed. a5 means + standard error of the meamé

(SEM), and » indicating the number of experiments. The significance of differences
hetween means was detcrmined by paired and unpaired Student’s t-test. Probability levels

less than 0,05 were considered significant,

Gffect of vardenafil on non voiding contractions in BOO rats: Fot the BOO mode] a partial
ligature of the urethra was performed in rat under afesthesia. The bladder outlet ebstruction

(BOO) resulting from this procedute caused 2 sipmificant increase of bladder weipht (dula

~mot shown} indicating a pronounced bladder hyporirophy. It alse caused njm voiding

contractions (NVC) of the bladder which were detected via cystometry in conscious

animals. These NVC were a measure of irritative symptoms in BPH and were significantly

reduced with an MED of Img/kg, Vardenafil i.v..

Exgmple 5

_ All animal experiments were performed due t¢ the “German Law for the Protection of -

Laboratory animals™ and were conducted due to thé appraved guidelines of the permission

“Tierversuchsvorhaben No 401/AG1 MO10/MOIL vom 09.07.20047 Experi:ﬁents were
performed with female Sprague Dawley Rats with a body weight between 200-250g.
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Anacsthetized cystometry: For cystometry female 3D rais were anaesthetized with urethane
(l.ngkg, ip}. After laparotomy, the bladder wﬂs expased and both ureters were ligated and
cul. A polyethylene cannuln (PES0) was implanted inta the bladder dome, and the abdomen

was closed. The bladder catheter was connected to the t-shaped tube to connect 4 infusion -

pump {Perfusor® compact; Braun Melsungen) for contirzous infusion of seline solution and
to connect a pressore transducer (Combitrans; Braun Melsungen) for measurement of
intrabladder pressure. The intrabladder pressure signals were registered with the Powerlab
$yslem (I‘v'Il.TDEE'-'E,-' ADInstrument). . Cystometry was performed after 1 hr equilibration

period from the surgical procedure. For iv. drug treatment, the left- femoral vein was
-cannulated with a polyethylene cathcter. The effect of treatments was calculated on the

micturition interval (comresponding to bladder capacity),

Induction of an overactive bladder was pecformed with 0.2% acetic acid solution (diluted

with saline) infusion inte the bladder instsad of saline solution or with ip. infection of
150mg/kg of cyclophosphamide 18 hr before cystoinetry. -

Saatistical analysis of results: Dala are expressed as means + standard error of the means
(SEM), and r indicating the number of experiments. The significance of differsnces
between means was determined by paired and unpaired Student’s t-tcst. Probability levels

less than 0.03 were considered significant.

_ Effect of vardenafil on micturition interval in CYPl_treated rats: The mi¢turition interval was

signifantly increased with an MED of 3Img/kg Vardenafil i.v..
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A method of sereening for PDE 5 inhibitors useful as tlmrapeinic “agents in the '

treatment of 5. disease comprised in a group of diseasss consisling of Benign
Prc-:statec Hyperplasia (BPH), Bladder Qutlet Obstuction (BOO) and Lower Urlnary
Tract Symptonis (LUTS) tompri sing the steps of 1) contacting a test compound with
a PDE3 polypeptide, if), determining the activity of the PDES polypeptide at a

certain concentration of the test compound or in the absence of said test compound,

iif} determining th'e'_jl'ﬁ_titivity of said PDES palypeptide at a different concentration of .

said test compound, iv) selecting at least one compound with inhibitory effect on the
PDE-5 polypeptide.

A methed of screening for PDE 4 inhibitors useful as therapeutic agents in the

treatment of a disease comprised in a group of discases consisting of Benign
Proswte Hyperplasia fBPH}, Bladder ljutlet Obstruction {BO0O) and _Luwef Urinary
Tract Symptoms (LUTS) comprising the steps of i} contacting a test compound with
a FDE4 poly'peplide, ii) determining the ﬁcti*.rity of the PDE4 polypeptide at a
certain concentration of the test compound or in ‘the absence of said test compound,
iii} determining the activity of said PDE4 polypeptide at a different concentration of
said test compound, iv} selecting at least one compound with inkibitory effect an the
FDE- polypeptide.

A method of scrccniﬁg for combinations of PDE 5 inhibitors and POE 4 inhibitora
useful as therapeutic agents in the treatment of a disease comprised in a group of
diseases consisting of Eenig_n Pmstat- Hyperplasia (BPH), Bladder Outlet
Obstruction {BOQ} and Lower Urinary Tract Symptoms (LUTS) comprising the
steps of i) cantacting 2 first test componnd with a PDES polypeptide; i) delerm.'ining
lhe aclivily of the PDES polypeptide ar a certain concentration of the Ffirst test
compound or in the absence of said first test compovnd, iii) determining the activity
of the PDES polypeptide at a different concentration of said first test compound, 1v)

selecting @1 lcast one first compound with inhibitory eficet on the PDE-5

.pn}ypﬂptide, v) contacting a second test cc:;mpnund with a PDE4 polypeptide, vi)

derermining the activity of the PDE4 palypoptide at a coriain concentration of the

_second test compound or in-the absence of said second test eompound, vii)

determining the activity of the PDE4 polypeptide at a different concentration of said

© second test compound, vii) selecting at lcast one second compound with iﬁhibitur_v
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cffect on the PDE-4 polypeptide, vii) combining at least onc ecompound with PDES
inhibitory activity with at least one compound having PDE4 inhibitory activity.

A pharmaceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Obstruction (BOb) and Lower Urinary Tract Symptoms (LUTS), genitourinary
disorders comprising neurogenic bladder syndrome (OAB) and (IC), urinary
incontinence (Ul) like mixed-, urge-, stress-, or overflow incontinence (MU, UUl,
SUI, OUT), pelvic pain, benign and malign disorders of the organs constituting the
genitourinary system of female and male, renal diseases like acute or chronic renal
failure, immunologically mediated renal diseases like rcnal transplant rcjection,
lupus nephritis, immune complex renal diseases, glomerulopathies, nephritis, toxic
ncphropathy, obstructive uropathies and crectile dysfunction in a mammal

comprising a therapeutic agent which regulates the activity of a PDES polypeptide.

A pharmaceutical composition for the treatment of a disease comprised in a group of
diseases consisting of Benign Prostate Hyperplasia (BPH), Bladder Qutlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal
comprising a therapeutic agent which regulates the activity of a PDE4 polypeptide.

A pharmaceutical composition for the treatment of a disease comprised in a group of
discases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet
Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal
comprising a therapeutic agent which is a combination of the therapeutic agents of

claims 4 and 5.

A pharmaceutical composition for the treatment of a disease comprised in a group of

discases consisting of Benign Prostate Hyperplasia (BPH), Bladder Outlet

Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS), genitourinary

disorders comprising neurogenic bladder syndrome (OAB) and (IC), urinary
incontinence (UI) like mixed-, urge-, stress-, or overflow incontinence (MUI, UUI,
SUL OUI), pelvic pain, benign and malign disorders of the organs constituting the
genitourinary system of female and male, renal diseases like acute or chronic renal
failure, immunologically mediated renal diseases like renal transplant rejection,
lupus ncphritis, immune complex renal diseases, glomerulopathies, nephritis, toxic
nephropathy, obstructive uropathies and erectile dysﬁnction in a mammal

comprising a PDE-3 inhibitor selected from the group of PDE-.5 Inhibitors

éS:.
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consisting of Vardenafil, Sildenafil, Tadalafl, Udenafil, Dasantafil, Avanafil,

SLx2i6H and LAS34179.

' Use of a PDES inhibitor for the preparaiion of a pharmaceutical composition for the

treatment of ‘d disease comprsed in a group of diseases consisting of Benign

Prostate Hyperplasia (BPH), Bladder Gutlet Obstruction (BOO) and Lower Urinary

Tract Symptoms {LUTS), genimurinary disorders ¢omprising nevrogenic bladder
syndrome (OAB) and (IC}, urinary incontinence (UT) like mixed-, urgc-, stress-, or
overflow incontinence (MUL, WU, SUT, OU), pelvic pain, benign and malign
disorders of Lhe organs constituting the genitourinary system of female and male,
renal diseases like acute or chronic renal failure, immunoclogically mediated renal
diseases ke renal transplant rgjection, lupus nephntis, immune complex renal
diseases, glomerulopathies, nephritis, toxic nephropathy, obstructive uropathies and

erectile dysfunction in a mamimal.

Use of a PDE4 inhibitor for the preparation of a phannﬁc-e:utica] composition for the
treatment of a ‘discase comprised in a group of disenses consisting of Bemgn
Prostate Hyperplagia (BPH), Bladder Outlet Obsirueiion (BOG) and Tower Uri.na.ry
Tract Symptoms (LUTS) in a mammal. '

Use of a combination of at least one PDE4 inhibitor and at izast one PDES inhibitor
for the preparation of a pharmaceutical compasition for the treatment of a dizease

comprised in a group of diseazes consisting of Benign Prostate Hyperplasia (BPH),

Bladder Dutlet Obstruction (BOO) and Lower Urinary Tract Symptoms (LUTS] in a

mammal.

Use of an apent which i3 a inhibitor of s PDE4 polypeptide and & PDES polypeptide
for the preparation of a pharmaceutical composition for the treatment of h disease
comprised in & group of diseases consisting of Benign Prostate Hyperplasia (BPH),
Bladder Outlet Qbstruction (BOO) and Lm'}rer Urinnf;r Tract Symptams (LUTS) in a

mammal,

Use of PDE-5 inhibitor selected from t'ne-gmup of PDE-5 Inhibitors consisting of .

Wardenalil, Sildepafil, Tadalafil, Udenaﬂf, Dasaniafil, Avapafll, SLx210} and
LAB34179 for the preparation of a pharmaceutical composition for the treatment ol
a8 disease comprised in a group of diseasca consisting of Benipn Prostate
Hyperplasia (BPH), Bladder Outlet Obstruction (BOO) and Lower Urinary Trﬂl:‘t

e
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Symptoms. (LUTS), genitourinary disorders comprising ncurogenic bladder
syndrome (OAB) and (IC), urinary incontinence (UT) like mixed-, urge-, stress-, or
overflow incontinence (MUI, UUI, SUT), pelvic pain, benign and malign disorders
of the organs constituting the genitourinary system of female and male, renal
diseases like acute or chronic renal failure, immunologically mediated renal diseases
like renal transplant rejection, lupus nt;};hn'tis, immune complex renal diseases,
glomerulopathies, nephritis, toxic nephropathy, obstructive uropathies and erectile

dysfunction in a mamumal.

Use of & combination of at lcast one PDE-4 inhibitor selected from the group of
PDE-4 inhibitors consisting of Roflumilast, Cilomilast and Piclamilast and at least
one PDE-5 inhibitor selected from the group of PDE-S inhibitors consisting of
Vardenafil, Sildenafil and Tadalafil for the preparation of a pharmaceutical
composition for the treatment of a discase comprised in a group of diseases
consisting of Benign Prostate Hyperplasia (BPH), Bladder Outiet Obstruction
(BOO) and Lower Urinary Tract Symptoms (LUTS) in a mammal.

A pharmaceutical composition containing at Icast on compound setected from the
group Vardenafil, Sildenafil, Tadalafil, Udenafil, Dasamtafil, Avanafil, SLx210} and
LAS34179 or a salt, a hydrat or a hydrat of a salt thereof, for the treatment of a
disease comprised in a group of discases consisting of Benign Prostale Hyperplasia
(BPH), Bladdcr Outlet Obstruction (BbO), Lower Urinary Tract Symptoms
(LUTS), genitourinary disorders comprising neurogenic bladder syndrome (OAB)
and (IC), urinary incontinence (UI) like mixed-, urge-, stress-, or overflow
incontinence (MUI, UUI, SUI), pelvic pain, benign and malign disorders of the
organs constituting the genitourinary system of female and male; renal diseases like
acute or chronic renal failure, immunologically mediated rcoal diseases like renal
transplant rejection, lupus nephritis, immune complex renal diseases,
glomerulopathies, nephritis, toxic nephropathy and obstructive uropathics in a

mammal.

A pharmaceutical composition containing at least one compound selected from the

group Vardenafil, Sildenafil, Tadalafil, Udenafil, Dasantafil, Avanafil, SLx2101 and

LAS34179 or a salt, a hydrat or a hydrat of a salt thereof, for the trcatment of

neurogenic bladder, overactive bladder and interstitial cystitis.
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A pharmaceutical composition containing Vardenafil or a salt, a hydrat or a hydrat
of a salt thereof, for the treatment of neurogenic bladder, overactive bladder and

interstitial cystitis.

Use of at least one compound selected from the group Vardenafil, Sildenafil,
Tadalafil, Udenafil, Dasantafil, Avanafil, SLx?.lOl and LAS34179 or a salt, a hydrat
or a hydrat of a salt thereof, for the preparation of a pharmaceutical composition for

the treatment of neurogenic bladder, overactive bladder and interstitial cystitis.

Use of Vardenafil or a salt, a hydrat or a hydrat of a salt thercof, for the preparation
of a pharmaceutical composition for the treatment of neurogenic bladder, overactive

bladder and interstitial cystitis.
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INHIBIDORES DE LA PDE Y COMBINACIONES DE LOS MISMOS PARA EL
TRATAMIENTO DE TRASTORNOS UROLOGICOS

Campo técnico de la invencién

La presente invencién se refiere a fosfodiesterasas (PDE) y la
farmacologia de los inhibidores de las PDE. Mas particularmente, [a invencidn
se refiere a inhibidores de la PDE-5 y 1a PDE-4 y su uso para la preparacion de
medicamentos para el tratamiento de trastornos urolégicos.

Antecedentes de la invencion

La hiperplasia prostatica benigna (HPB) que tiene como resultado la
obstruccion del tracto de salida de la vejiga (OSV) es una neoplasia muy
frecuente en varones. Se ha estimado que aproximadamente el 80% de los
varones mayores de 50 afios presentan sintomas de moderados a graves,
incluidos aumento de frecuencia urinaria, nicturia y urgencia, acompafados de
un lento chorro urinario y de retencién urinaria. Por tanto, la HPB se reconoce
cada vez mas como un problema importante de salud en los paises
occidentalizados (Guess, 1995). Ademas de la cirugia prostatica (20% de todos
los pacientes con HPB), el tratamiento habitual de la enfermedad comprende
inhibidores de la 5-alfa reductasa (finasterida) y alfa bloqueantes (tamsulosina,
doxazosina, terazosina, alfuzosina) (Truss 2001). Los inhibidores de la 5-alfa
reductasa influyen sobre el compenente mecéanico de la HPB e inhiben la
proliferacion del tejido prostatico. Los alfa' bloqueantes influyen sobre el
componente dinamico y disminuyen los sintomas irritativos de la HPB mediante
la relajacion del musculo liso prostatico, que disminuye la resistencia de la

uretra. Ademas, los alfa bloqueantes son capaces de relajar directamente las
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células del musculo liso de la vejiga y reducen las contracciones de no vaciado
de la vejiga. No obstante, todas estas opciones de tratamiento tienen una
eficacia limitada y/o un perfil desfavorable de efectos secundarios (Carbone,
2003). Por tanto, diversos intentos se han centrado en nuevas opciones
terapéuticas para inhibir la proliferacién del estroma prostatico ¢ disminuir el
tono del musculo liso de la prostata y la vejiga. Esto incluye, en concreto,
inhibidores de 'a aromatasa (Sciarra, 2000), antagonistas del factor de
crecimiento (Desgrandchamps, 1997), agentes de apertura de los canales de
potasio (Gopalakrishnan, 2004) y antagonistas de la endotelina (Andersson,
2002).

También esta bien establecido que los nucleétidos ciclicos AMPc y
GMPc pueden reducir el tono del musculo liso (Drescher, 1994). El AMPc vy el
GMPc se sintetizan a partir de sus correspondientes nucledsido trifosfatos
mediante |la adenilato y la guanilato ciclasa respectivamente. Se degradan
mediante la accién de las fosfodiesterasas de nucledtidos ciclicos (PDE), que .
regulan los niveles intracelulares de AMPc‘y GMPc con mucha eficacia. Hasta
ahora se han identificado 11 miembros diferentes de la familia de las PDE, que
difieren en su estructura, regulaciéon y especificidad por su sustrato (Soderling,
2000). El papel de las PDE en el tratamiento de trastornos uroldgicos es muy
poco conocido, |la caracterizacién de isoformas de las PDE esta muy por detras
de otros sistemas y gran parte de la bibliografia se publicd antes de la
identificacion de las PDE recientemente identificadas. Aunque las PDE se
expresan en el tracto urinario inferior, es decir en la vejiga, la uretra y los tejidos
prostaticos, todavia no se dispone de datos de la expresion del ARNm y de

comparaciones directas de todos los isogenes de las PDE ¢ los disponibles son
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incosistentes. Existen algunas pruebas de que la inhibicién inespecifica de las
PDE es capaz de relajar el tejido prostatico humano (Drescher, 1994). Los
datos sobre el efecto de la inhibicion de la PDE-5 son muy limitados. Se ha
mostrado que Zaprinast, un inhibidor de la PDE-5 que también inhibe las PDE-
6, -9 y -11, es capaz de relajar in vitro tejido prostatico humano pre-contraido
(Uckert, 2001), mientras que el papel de otras familias de PDE dentro de este
tejido queda todavia por determinar. Dentro de la vejiga, el bloqueo inespecifico
de diferentes PDE por IBMX (inhibicién de las PDE-1, -2, -3, 4, -5, -6, -10 y -
11} podria relajar la vejiga de cobayas hembra, mientras que Zaprinast fue
ineficaz (Gillespie, 2004). A pesar de estos hallazgos incosistentes, el papel de
la PDE-5 en la relajacién del cuerpo cavernoso y el tratamiento de la disfuncién
erectil es bien conocido y en el mercado ya hay inhibidpres de la PDE-5 muy
potentes y selectivos. Inhibidores potentes y selectivos de la PDE-4 se usan
principalmente para el tratamiento del asma y la EPOC (Spina, 2003).

Descripcién de la invencion

Un aspecto de la invencidon se proporciona mediante el perfii de
expresion det ARNm de la PDE, que demuestra la abundancia de PDE-5
dependiente de GMPc y de PDE-4 dependiente de AMPc, no sélo en la
prostata sino también en el tejido vesical (Figuras 1, 2). Por tanto, los
inhibidores selectivos de la PDE-5 o la PDE-4, y en particular combinaciones
de ambos, no sélo debén reducir 1a contractilidad prostatica sino también, como
beneficio adicional de una combinacidén de ambos, atenuar los sintomas
ifritativos causados por la obstruccidén del tracto de salida de la vejiga como
ocurre con frecuencia en los trastornos urolégicos. Los inhibidores selectivos

de la PDE-5 son, por ejemplo, vardenafilo, sildenafilo y tadalafilo, un inhibidor

Y
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selectivo de la PDE-4 es, por ejemplo, Roflumilast.

Los trastornos urologicos a los que esta dirigidos los agentes
terapéuticos de [a invencion comprenden hiperplasia prostatica benigna (HPB),
sintomas del tracto urinario inferior (STUI).)}, en particular, sintomas irritativos
causados por la obstruccion del tracto de salida vesical (OSV) inducida por
HPB. Dado que el tratamiento con inhibidores especificos de la PDE-5 y/o la
PDE-4 (y, en particular, combinaciones de los mismos) no sélo esta dirigido a
las irritaciones sintomaticas de la vejiga sino también a las obstrucciones del
tracto de salida vesical inducidas por HPB subyacentes, este tratamiento
proporciona una considerable ventaja sobre los procedimientos de tratamiento
ya conocidos en la tecnica.

Otros trastornos urologicos qué en particular, y con una considerable

ventaja, se pueden tratar mediante los inhibidores mencionados antes, o

combinaciones de los inhibidores, son trastornos genitourinarios que:

comprenden el sindrome vesical neurogénico [también conocido como vejiga

hiperactiva (VHA) o cistitis intersticial (Ci)]; incontinencia urinaria (IU), como
incontinencia mixta, de urgencia, de tensién o por sobreflujo (IUM, 1UU, IUE,
IUS), dolor pélvico, trastornos benignos y malignos de los 6rganos que
constituyen el sistema genitourinario de varones y mujeres, enfermedades
renales como insuficiencia renal cronica o aguda, enfermedades renales
mediadas por el sistema inmunolégico como rechazo de trasplante renal,
nefritis  lGpica, enfermedades renales por complejo  inmunitario,
glomerulopatlas, nefritis, nefropatia tdxica, uropatias obstructivas y disfuncion

eréctil.

Otro aspecto de la invencién es la demostracién de que el inhibidor de la
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PDE-5 vardenafilo tiene un efecto relajante sobre los anillos uretrales de rata
con un valor de CEsy de 0,96 umolll, y tiras de préstata y de vejiga de ratas con
el valor de CEsq de 1,1 y 5,0 pmol/l, respectivamente (Figura 3, Tabla 1}.

Otro aspecto de la invencion es la demostracion de que el inhibidor de la
PDE-4 Roflumilast y el inhibidor de la PDE-5 vardenafilo muestran ambos
efectos de relajacion en tiras de vejiga de conejo con una CI50 de 260 nmol/t y
1,7 nmol/l respectivamente (Figura 4, Tabla 2).

Otro aspecto de la invencion se proporciona mediante |a demostraéién
de que el inhibidor de la PDE-5 vardenafilo disminuia significativamente el
numero de contracciones de no vaciado como medida de sintomas irritativos de
la HPB en el modelo de obstruccion del tracto de salida vesical (OSV) de ratas
(Figura 5).

La invéncic’:n proporciona inhibidores de fa PDE-5 que, solos 0 en
combinacién con inhibidores de la PDE-4, son utiles para el tratamiento ae
trastornos urelogicos. En particular, compuestos de la invencion son Tadalafilo
((6R, 123R)—2,3,6,7,12,12a-hexahidro-z-metil;S-(3,4—metilen-
dioxifenil)pirazino(1',2":1,6)pirido(3,4-b)-indol-1,4-diona), Vardenafilo (2-(2-etoxi-
5-(4-etitpiperazin-1-it-1-sulfonil)fenil)-5-metil-7-propil-3H-imidazo (5.1-
f(1,2 4)triazin-4-ona), Sildenafilo  (3-[2-etoxi-5-{4-metilpiperazin-1-il)sulfonil-
fenil}-7-metil-9-propil-1,2,4,7,8-tetrabiciclo[4.3.0]nona-3,8,10-trien-5-ona),
Udenafilo 5-[2-propiloxi-5-(1-metil-2-pirrolidiniletilamidosulfonil)fenil]-metil-3-
propil-1,6-dihidro-7H-pirazolo(4,3-d)pirimidin-7-ona, Dasantafilo 7-(3-bromo-4-
metoxibencil)-1-etil-8-[[(1,2)-2-hidroxiciciopentillamino]-3-(2-hidroxietil)-3,7-
dihidro-1-purin-2,6-diona, Avanafilo 4-{[(3-cloro-4-metoxifenil)metilJaminc}-2-

[(2S5)-2-(hidroximetilypirrolidin-1-il]-N-(pirimidin-2-ilmetil) pirimiidin-5-

39
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carboxamida, SLx 2707 de Surface Logix, LAS 34179 triazolo[1,2-]xantina-6-
metil-4-propil-2-[2-propoxi-5-(4-metilpiperzin)sulfoniilfenilo,  Roflumilast  (3-
(ciclopropilmetoxi)-N-(3,5-dicloropiridin-4-il}-4-(difluorometoxi)benzamida),
Cilomilast acido (4-ciano-4-(3-ciclopentoxi-4-metoxi-fenil)-ciclohexano-1-
carboxilico y Piclamilast (3-ciclopentox;-N-(3,5-dic|oropiridin-4-ir)-4-metoxi-
benzamida).

Otro ‘aspecto mas de la invencion es un procedimiento de deteccidén
selectiva de inhibidores de la PDE, en particular de inhibidores de la PDE-4 y la
PDE-5, para usar, solos o en combinacion, para la preparacion de

medicamentos para el tratamiento de los trastornos urolégicos mencionados

“antes.

La invencién proporciona procedimientos (también denominados en la
presente memoria descriptiva “ensayos de deteccion selectiva”) para identificar
inhibidores de la PDE que se pueden usar para el tratamiento de trastornos
urolégicos. Los procedimientos implican la identificacion de compuestos o
agentes candidatos o de prueba (p. g]., péptidos, peptidomiméticos, moléculas
pequenas u otras moleculas) que se unen a las fosfodiesterasas y/o tienen un
efecto estimulador o inhibidor sobre la actividad biolégica de la PDE1A o su
expresion y, después, la determinacion de cudl de estos compuestos tiene un
efecto sobre los sintomas o enfermedades relacionados con trastornos
urolégicos en un ensayo in vivo.

Compuestos o agentes candidatos o de prueba que se unen a la PDE-4
o la PDE-5 y/o tienen un efecto estimul‘aldor o inhibidor de la actividad o la

expresion de 1a PDE-4 o la PDE-5 se identifican bien en ensayos que emplean

celulas que expresan PDE-4 y/o PDE-5 (ensayos basados en células) o bien en

o
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ensayos con PDE-4 y/o PDE-5 aisladas (ensayos sin células). Los diversos
ensayos pueden emplear diversas variantes de PDE (p. ej., PDE de longitud
completa, un fragmento biolégicamente activo de las PDE, o una proteina de
fusion que incluya toda o una porciéon de PDE). Ademas, la PDE-4 y/o la PDE-5
pueden derivar de cualquier especie de mamifero adecuvada. El ensayo puede
ser un ensayo de union gue implique la medicion directa o indirecta de la union
de un compuesto de prueba o un ligande conocido de la PDE-4 o la PDE-S5 a la
PDE-4 o la PDE-5. Elhensayo también puede ser un ensayo de actividad que
implique la medicién directa o indirecta de la actividad de la PDE-4 o la PDE-5.
El ensayo también puede ser un ensayo de expresién que implique ta medicion
directa o indirecta de la expresién de ARNm de PDE-4 y/o PDE-5 o proteina de

PDE-4 y/o PDE-5. Los diversos ensayos de deteccion selectiva se combinan

© con un ensayo in vivo que implique medir e} efecto del compuesto de prueba

sobre los sintomas de trastornos urolégicos.

La presente invencién incluye ensayos bioguimicos sin células que
permiten la identificacion de inhibidores y agonistas de PDE adecuados como
estructuras lider para el desarrollo farmacologico del farmaco. Tales ensayos
implican poner en contacto la PDE-4 y/o la PDE-5 con un compuesto de prueba
y determinar la capacidad del compuesto de prueba para actuar como
antagonista (preferentemente) © un agonista de la actividad enzimatica de la
PDE-4 y/o la PDE-5. En una forma de realizacion, el ensayo incluye la el
contral de la actividad PDE de la POE-4 y/o la PDE-5 midiendo la conversion
del AMPc o el GMPc en su nucledsido monofosfato tras el contacto de la PDE-
4 yf/o la PDE-5 con un compuesto de prueba.

Por ejemplo, los niveles de AMPc y de GMPc se pueden medir mediante
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el uso de compuestos que contengan tritio 3HAMPc y 3HGMPc como se
describe en {Hansen, R.S. y Beavo, J.A., PITAS, USA 1982, 79: 2788-92]. Para
seleccionar un grupe de compuestos comprendido por un gran numero de
compuestos se puede aplicar el ensayo de proximidad por centelleo basado en
placas de microtitulacion (SPA) como se describe en [Bardelle, C. y col. (1999)
Anal. Biochem. 275: 148-155).

Comd::alternativa, se puede analizar la actividad fosfodiesterasa de la
proteina recorﬁbinante usando un kit de SPA disponible comercialmente
{Amersham Phérmacia). La enzima PDE hidroliza los nucleétidos ciclicos, por
ejemplo AMPc y GMPc, en sus homologos lineales. El ensayo SPA utiliza los
nucledtidos ciclicos tritiados [3H]JAMPc o [3H)GMPc, y se basa en la interaccion
selectiva del producto no ciclico trittado con las pertas del SPA, mientras que
los sustratos ciclicos nc; se unen con eficacia.

El producto radiomarcado unido a las perias de centelleo genera luz que
se puede analizar en un contador de centelleo.

Se formula una composicidn farmacéutica de la invencién para que sea
compatible con su via de administracién pretendida. Ejemplos de vias de
administracién inciuyen las vias parenteral (p. €j., administracién intravenosa,
intraarterial, intradérmica, subcutanea, intramuscular, inhaladora, transdérmica,
transmucosa, nasal y rectal), oral (p. €j., administracién bucal, sublingual,
mucosa oral y perioral) y local (p. ej., instilacién local de soluciones o
suspensiones e implantes locales).

Entre las composiciones farmacéutibas adecuadas para inyecciones e
infusiones se incluyen soluciones acuosaé estériles (si el ingrediente activo es

1o bastante soluble en agua), suspensiones, emulsiones y polvos estériles para

A
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la preparacion extemporanea de soluciones inyectables - estériles o
dispersiones. El portador puede ser un medio disolvente o de dispersion que
contenga, por ejemplo, agua, etanol, un poiiol farmacéuticamente aceptable
como glicerol, propilenglicol, polietilenglicol liquido, y mezclas adecuadas de los
mismos. Se pueden afadir ingredientes farmacéuticamente aceptables como
tampones, conservantes, antioxidantes, agentes isotonizantes o tensioactivos,
Las inyecciones de liberacién prolongada se basan en principios de
formutaciones conocidas comoe soluciones olecsas ¢ suspensiones ¢ particulas
de polimeros biodegradables.

Para la administracion mediante inhalacién, los compuestos se liberan
en forma de un pulverizador de aerosoles desde un contenedor ¢ dispensador
presurizado que contiene un propelente adecuado desde un nebulizador 0 un
inhalador en polvo seco.

La administracion sistémica también puede ser por medios transmuceso
o transdérmico. Para la administracién transmucosa o transdérmica, en la
formulacion se usan penetrantes adecuados para la barrera a permear. Tales
penetrantes son, en general, conocidos en la técnica e incluyen, por ejemplo,
para administracion transmucosa, detergentes, sales biliares y derivados de
acido fusidico. La administracién transmucosa se puede conseguir a traves del
uso de pulverizadores nasales, preparaciones sublinguales o bucales o
supositorios. Para la administracién transdérmica, los compuestos activos se
formulan en unglentos, parches, geles o cremas tal y como se conocen
generalmente en la técnica.

Los compuestos tambien se pueden preparar en forma de supositorios

(p. €j., con bases de supositorio convencionales tales como manteca de cacao
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y otros glicéridos) o0 enemas de retencidon para liberacion rec;tal.

Generalmente, las composiciones orales incluyen un diluyente inerte o
agente de carga y excipientes funcionales. Pueden introducirse en capsulas o
comprimirse en éomprimidos. Otras formas de dosificacion adecuadas son
comprimidos efervescentes, comprimidos masticables © comprimidos
orodispersables, capsulas de gelatina blanda, capsulas de gelatina dura
cargadas con liquido, polvos en sellos y liquidos orales.

Excipientes funcionales adecuados para la preparacién de formas de
dosificacién oral son bien conocidos en la técnica e incluyen, por ejemplo,
ligantes tales como polivinilpirrolidona o hidroxipropilmetiicelulosa, disgregantes
tales como crospovidona o croscarmelosa sodica, deslizantes tales como
dioxido de silicio coloidal, lubricantes tales como estearato de magnesio,
macrogoles o acido estearico, agentes edulcorantes tales como aspartamo,
sacarosa o sacarina sodica y agentes aromatizantes tales como aroma a menta
0 a nharanja.

En una forma de realizacién, los compuestos activos se preparan con
portadores que protegeran el compuesto contra su rapida eliminacién del
cuerpo, tales como comprimidos de liberacién controlada o esferas recubiertas
cargadas en capsulas o formulaciones parenterales de liberacion controlada,
incluidos implantes y sistemas de liberacion microencapsulados. Se pueden
usar polimeros biodegradabies o biocompatibles, tales como etilen vinil acetato,
polianhidridos, acido poliglicélico, colageno, poliortoésteres, acido polilactico o
copolimeros poliglicélico-polilactico.

En otra forma de realizacion, la invencidn proporciona combinaciones de

inhibidores de la PDE-4 y la PDE-5 y su uso para la preparacion de

£
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composiciones farmacéuticas para el tratamiento de trastornos urologicos, de
modo que estas combinaciones comprenden bien i) compaosiciones
farmacéuticas que comprenden un compuesto que posee accion inhibidora de
tanto la actividad PDE-4 como la PDE-5, o ii) composiciones farmacéuticas que
comprenden al menos un inhibidor de la PDE-4 y al menos un inhibidor de la
PDE-5 como una combinacién fija en una unidad de aplicacion, o iii) un kit de
partes que contiene al menos dos grupos' de composiciones farmacéuticas,
donde cada grupo consta de al menos una preparacion farmacéutica que
comprende un inhibidor de 1a PDE-5 en unidades de al menos una dosis y al
menos una preparacién farmacéutica que comprende un inhibidor de la PDE-4
en unidades de al menos una dosis, donde cada unidad de aplicacion de
dichas composiciones farmacéuticas se administra en combinacion,
secuencialmente, como dosis unica o en multiples dosis.

La presente invencidn proporciona ademas:

Un procedimiento de deteccion selectiva de inhibidores de la PDE-5
utiles comé agentes terapeuticos en el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccién del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI): que comprende las etapas de i)
poner en contacto un compuesto de prueba (qué puede o no tener actividad
inhibidora de la PDE-4) con un polipéptido de PDE-5, ii) determinar la actividad
del polipéptido de PDES a cierta concentracion del compuestc de prueba o en
ausencia de dicho compuesto de prueba, iii) determinar la actividad de dicho
polipéptido de PDES a una concentracién diferente de dicho compuesto de

prueba, iv) seleccionar al menos un compuesto con efecto inhibidor sobre el
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" polipéptido de PDE-5.

Un procedimiento para la deteccidn selecfiva de inhibidores de ia PDE-4
utiles como agentes terapéuticos en el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUl), que comprende las etapas de i)
poner en contacto un compuesto de prueba (que puede o no tener actividad
inhibidora de ia PDE-5) con un polipeptido de PDE-4, ii) determinar 1a actividad
del polipéptido de PDE4 a cierta concentracidn del compuesto de prueba o en
ausencia de dicho compuesto de prueba, iii) determinar la actividad de dicho
polipéptido de PDE4 a una concentracion diferente de dicho compuesto de
prueba, iv) seleccionar al menos un compuesto con efecto inhibidor sobre el
polipéptido de PDE-4.

Un procedimiento para la deteccidon selectiva de é:ombinaciones de
inhibidores de la PDE-4 y de la PDE -5 utiles como agentes terapéuticos en el
tratamiento de una enfermedad comprendida en un grupo de enfermedades
(;.onstituidas por hiperplasia prostatica benigna (HPB), obstruccion del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI), que
comprende las etapas de i) poner en contacto un primer compuesto de prueba
con un polipéptido de PDE-5, i) determinar la actividad del polipéptido PDES a
cierta concentracion del primer compuesto de prueba 0 en ausencia de dicho
primer compuesto de prueba, iii) determinar la actividad de del polipéptido
PDES a una conéentracioﬁ diferente de dicho primer compuesto de prueba, iv)
sefeccionar al menos un primer compuesto con efecto inhibidor sobre el

polipéptido de PDE-5, v) poner en contacto un segundo compuesto de prueba

qe
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con un polipéptido de PDE-4, vi) determinar Ié" actividad del polipéptido de
PDEA4 a cierta concentracion del segundo compuesto de prueba o en ausencia
de dicho segundo compuesto de prueba, vii) determinar la actividad del
polipéptido de PDE4 a una concentracién diferente de dicho segundo
compuesto de prueba.'vii) seleccionar al menos un segundo compuesto con
efecto inhibidor sobre el polipéptido de PDE-4, vii) combinar al menos un primer
compuesto con aclividad inhibidora de la PDE5 con al menos un segundo
compuesto que tenga actividad inhibidora de PDE4.

Procedimientos de deteccién selectiva que implican poner en contacto el
compuesto de prueba dentro o en la superficie de una célula, en los que la
célula esta in vitro.

Procedimientos de deteccion selectiva que implican poner en contacto el
compuesto de prueba con el polipéptido de PDE-4 o PDE-5 en un sistema sin
células.

Los procedimientos de deteccion selectiva pueden implicar un
compuesto de prueba que esté acoplado a un marcador detectable.

En particular, la presente invencion pgoporciona‘.

Una composicion farmacéutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion del tracto de salida de !a vejiga (OSV),
sintomas del ftracto wurinario inferior (STUI), trastornos genitourinarios
constituidos por sindrome vesical neurogénico (VHA) y (Cl), incontinencia

urinaria (IU), como incontinencia mixta, de urgencia, de tensién o por sobreflujo

(lUM, TUU, IUE, IUS), dolor pélvico, trastornos benignos y malignos de los

organos que constituyen el sistema genitourinario de varones y mujeres,

i



enfermedades renales como insuficiencia renal crénica o aguda, enfermedades
renales mediadas por el sistema inmunolégico como rechazo de trasplante
renal, nefritis lapica, enfermedades renales por complejo inmunitario,
glomerulopatias, nefritis, nefropatia toxica y uropatias obstructivas en un
mamifero, que comprende un agente terapéutico que regula la actividad de un
polipéptido de PDES.

Una composicion farmacéutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccién del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI) en un mamifero, que comprende un
agente terapéutico que regula la actividad de un polipéptido de PDE4.

Una composicién farmacéutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion de! tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI) en un mamifero, que comprende un
agente terapéutico que es una combinacion de los agentes terapéuticos
selectivos mencionados anleriorménte.

Una composicion farﬁwacéutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI) en un mamifero, que comprende un
agente terapeutico que regula la actividad de un polipéptido de PDES y de un
polipéptido de PDE4.

Una composicion farmacéutica para el tratamiento de una enfermedad

comprendida en un grupo de enfermedades constituidas por hiperplasia

71
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prostatica benigna (HPB), obstruccién del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI) en un mamifero, que comprende un
inhibidor de la PDE-4 seleccionado del grupc de inhibidores de la PDE-4
compuesto por Roflumilast (3-(ciclopropilmetoxi)-N-(3,5-dicloropiridin-4-il)-4-
(difluorometoxi)benzamida), Cilomilast acido (4-ciano-4-(3-ciclopentoxi-4-
metoxi-fenil)-ciclohexano-1-carboxilico) y Piclamilast (3-ciclopentoxi-N-(3,5-
dicloropiridin-4-il)-4-metoxi-benzamida).

Una composicion farmacéutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario 'i_rjferior (STUI}, trastornos genitourinarios
constituidos por sindrome vesic'a'l‘ neurogeénico (VHA) y (Cl), incontinencia
urinaria (IU), como incontinencia mixta, de urgencia, de tension o por sobreflujo
(IUM, 1UU, IUE, IUS), dolor pélvico, trastornos benignos y malignos de los
organos que constituyen el sistema genitourinario de varones y mujeres,
enfermedades renales como insuficiencia renal cronica o aguda, enfermedades
renales mediadas por el sistema inmunolégico como rechazo de trasplante
renal, nefritis lupica, enfermedades renales por complejo inmunitario,
glomerulopatias, nefritis, nefropatia toxica y urcpatias obstructivas en un
mamifero, que comprende un inhibidor de la PDE-5 seleccionado del grupe de
inhibidores de la PDE-5 compuesto por Tadalafilo ((6R, 12aR)-2,3,6,7,12,12a-
hexahidro-2-metil-6-(3,4-metilen-dioxifenil)pirazino(1',2':1,6)pirido(3,4-b)-indol-
1,4-diona), Vardenafilo (2-(2-etoxi-5-(4-etilpiperazin-1-il-1-sulfonil)fenil)-5-metil-
7-propil-3H-imidazo  (5,1-f)(1,2,4)triazin-4-ona),  Sildenafilo (3-[2-etoxi-5-(4-
metilpiperazin-1-il)sulfonil-fenil}-7-metil-S-propil-1,2,4,7 8-tetrabiciclo[4.3.0]nona-
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3,8,10-trien-5-ona), Udenafilo 5-[2-propiloxi-5-(1-metil-2-
pirrolidiniletilamidosulfonil)fenil]-metil-3-propil-1,6-dihidro-7H-pirazolo(4,3-
d)pirimidin-7-ona,  Dasantafilo  7-(3-bromo-4-metoxibencil)-1-etil-8-[[(1,2)-2-
hidroxiciclopentillamino]-3-(2-hidroxieti!)-3,7-dihidro-1-purin-2,6-diona, Avanafilo
4-{[(3-cloro-4-metoxifenil)metillamino}-2-[(2S)-2-(hidroximetil)pirralidin-1-il]-N-
(pirimidin-2-ilmetil)pirimiidin-5-carboxamida, SLx 2107 de Surface Logix, LAS
34179 triazolof1,2-]xantina-6-metil-4-propil-2-[2-propoxi-5-{4-
metilpiperzin)sulfonil)fenilo, o sales, hidratos o hidratos de sales de los mismos.

Una composicion farmacéutica para ‘el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccion del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI), en un mamifero, que comprende
una combinacion de al menos un inhibidor de a PDE-4 seleccionadd del grupo
de inhibidores de ia PDE-4 compuesto por Roflumilast (3-(ciclopropilmetoxi)-N-
(3,5-dicloropiridin-4-il)-4-(difluorometoxi)benzamida), Cilomilast acido (4-ciano-
4-(3-ciclopentoxi-4-metoxi-fenil)-ciclohexano-1-carboxilico) y Piclamilast (3-
ciclopentoxi-N-(3,5-dicloropiridin4-il)-4-metoxi-benzamida, y al menos un
inhibidor de fa PDE-5- seleccionado del grupo de inhibidores de la PDE-5
compuesto por Vardenafilo (2-(2-etoxi-5-(4-etilpiperazin-1-il-1-sulfonil)fenil)-5-
metil-7-propil-3H-imidazo (5,1-f)(1,2 4)triazin-4-ona), Sildenafilo (3-[2-etoxi-5-(4-
metilpiperazin-1-'iI)sulfoniI-fenil]-?-metiI-Q-pro‘pil-1,2,4,7,8-tetrabiciclo[4.3.0]nona-
3.8,10-trien-5-ona) y Tadalafilo ((6R, 12aR)-2,3,6,7,12,12a-hexahidra-2-metil-6-
(3.4-metilen-dioxifenilo).

Uso de un inhibidor de la PDES para la preparacion de una composicién

farmacéutica para el tratamiento de una enfermedad comprendida en un grupo

90



N

10

(S
tn

-17-

de enfermedades constituidas por hiperplasia prostatica benigna (HPB),
obstruccion del tracto de salida de 1a vejiga (OSV) y sintomas del tracto urinario
inferior (STUI), trastornos genitourinarios constituidos por:sindrome vesical
neurogenico (VHA) y (Cl), incontinencia urinaria (IU), como iﬁcontinencia mixta,
de urgencia, de tension o por sobreflujo (JUM, IUU, IUE, IUS), dolor pélvico,
trastornos benignos y malignos de los drganos que constituyen el sistema
genitourinario de varones y mujeres, enfermedades renales como insuficiencia
renal cronica o aguda, enfermedades renales mediadas por el sistema
inmunol6gico como rechazo de trasplante renal, nefritis lupica, enfermedades
renales por complejo inmunitario, glomeruiopatias, nefritis, nefropatia toxica y
uropatias obstructivas en un mamifero.

Uso de un inhibidor de la PDE4 para la preparacion de una composicion
farmacéutica para el tratamiento de una enfermedad comprendida en un grupo
de enfermedades constituidas por hiperplasia prostatica benigna (HPB),
obstruccidn del tracto de salida de la vejiga (OSV) y sintomas del tracto urinario
inferior (STUI) en un mamifero.

Uso de una combinacién de al menos un inhibidor de la PDE4 y al

menos un inhibidor de la PDE5 para la preparacién de una composicidn

farmacéutica para el tratamiento de una enfermedad comprendida en un grupo
de enfermedades constituidas por hiperplasia prostatica benigna (HPB),
obstruccion del tracto de salida de la vejiga (OSV) y sintomas del tracto urinario
inferior (STUI), trastornos genitourinarios constituidos por sindrome vesical
neurogénico (VHA} y (CI), incontinencia urinaria (IU), como incontinencia mixta,
de urgencia, de tensién o por sobreflujo (IUM, 1UU, IUE, IUS), dolor pélvico,

trastornos benignos y malignos de los organos que constituyen el sistema

7/
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genitourinario de varones y mujeres, enfermedades renales como insuficiencia
renal crénica o aguda, enfermedades renales mediadas por el sistema
inmunologico como rechazo de trasplante renal, nefritis lupica, enfermedades
renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia téxica,
urapatias obstructivas y disfuncion eréctil en un mamifero.

Uso de un agente que es un inhibidor de un polipéptido de PDE4 y un

polipéptido de PDES para ta preparacion de una composicion farmacéutica

para el tratamiento de una enfermedad comprendida en un grupo de

enfermedades constituidas por hiperplasia prostatica benigna (HPB),
obstruccién del tracto de salida de la vejiga-(OSV) y sintomas del tracto urinaric
inferior (STUI) en un mamifero.

Uso de un inhibidor de la PDE-5 seleccionado del grupo de inhibidores
de la PDE-5 compuesto por Tadalafilc ((6R, 12aR)-2,3,6,7,12,12a-hexahidro-2-
metil-6-(3,4-metilen-dioxifenil)pirazino(1',2":1,6)pirido(3,4-b)-indol-1,4-diona),
Vardenafilo (2-(2-etoxi-5-(4-etilpiperazin-1-il-1-sulfonil)fenil)-5-metil-7-propil-3H-

imidazo (5,1-f)(1.2 4)triazin-4-ona), Sildenafifo (3-[2-etoxi-5-(4-metilpiperazin-1- '

il)sulfonil-fenil)-7-metil-9-propil-1,2,4,7,8-tetrabiciclo[4.3.0lnona-3,8,10-trien-5-
ona), Udenafilo 5-[2-propiloxi-5-(1-metil-2-pirrolidiniletilamidosulfoni)fenil}-metil-
3-propil-1,6-dihidro-7H-pirazolo(4,3-d)pirimidin'-7-ona, Dasantafilo 7-(3-bromo-4-
metoxibencil)-1-etil-8-[[(1,2)-2-hidroxiciclopentillamino]-3-(2-hidroxietil)-3,7-
dihidro-1-purin-2,6-diona,  Avanafilo  4-{[(3-cloro-4-metoxifenil)metiljamino}-2-

[(2S)-2-(hidroximetil)pirrolidin-1-il}-N-(pirimidin-2-ilmetil}pirimiidin-5-

carboxamida, Stx 2707 de Surface Logix, LAS 34179 triazolo[1,2-]xantina-6- -

metil-4-propil-2-[2-propoxi-5-(4-metilpiperzin)sulfoniljfenilo, © sales, hidratos o

hidratos de sales de los mismos, para la preparacidén de una composicion
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farmacéutica para el para el tratamiento de una enfermedad comprendida en
un grupo de enfermedades constituidas por hiperplasia prostatica benigna
(HPB), obstruccion del tracto de salida de la vejiga (OSV) y sintomas del tracto
urinario inferior (STUI), trastornos genitourinarios constituidos por sindrome
vesical neurogénico (VHA) y (Cl), incontinencia urinaria (IU), como
incontinencia mixta, de urgencia, de fensién o por sobreflujo (IUM, 1UU, IUE,
IUS), dolor pélvico, trastornos benignos 'y malignos de los érganos que
constituyen el sistema genitourinario de varones y mujeres, enfermedades
renales como insuficiencia renal crénica o aguda, enfermedades renales
mediadas por el sistema inmunologico como rechazo de trasplante renal,
nefritis  lupica, enfermedades renales por complejo inmunitario,
glomerulopatias, nefritis, nefropatia téxica y uropatias obstructivas en un
mamifero.

Uso de un inhibidor de la PDE-4 seleccionado del grupo de inhibidores
de la PDE-4 compuesto por Roflumilast (3-(ciclopropilmetoxi)-N-(3,5-
dicloropiridin-4-it)-4-(difluorom;atoxi)benzamida), Cilomitast &cido (4-ciano-4-(3-
ciclopentoxi-4-metoxi-fenil)-ciclohexano-1-carboxilico y  Piclamilast  (3-
ciclopentoxi-N-(3,5-dicloropiridin-4-il)-4-metoxi-benzamida), para la preparacién
de una composicion farmaceutica para el tratamiento de una enfermedad
comprendida en un grupo de enfermedades constituidas por hiperplasia
prostatica benigna (HPB), obstruccién del tracto de salida de la vejiga (OSV) y
sintomas del tracto urinario inferior (STUI) en un mamifero.

Uso de una combinacidbn de al menos un inhibidor de la PDE-4
seleccionado del grupo de inhibidores de la PDE-4 compuesto por Roflumilast

(3-(ciclopropilmetoxi)-N-(3,5-dicloropiridin-4-il)-4-(difluorometoxi)benzamida),
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Cilomilast acido (4-ciano-4-(3-ciclopentoxi-4-metoxi-fenil)-ciclohexano-1-
carboxilico y Piclamilast (3-ciclopentoxi-N-(3,5-dicloropiridin-4-il)-4-metoxi-
benzamida) y al menos un inhibidor de la PDE-5 seleccionado del grupo de
inhibidores de ta PDE-5 compuestoc por Vardenafilo (2-(2-etoxi-5-(4-
etilpiperazin-1-il-1-sulfonil)fenil)-5-metil-7-propil-3H-imidazo  (5,1-f)(1,2,4)triazin-
4-ona), Sildenafilo (3-[2-etoxi-5-(4-metilpiperazin-1-il)sutfonil-fenil]-7-metil-9-
propil-1,2, 4,7 8-tetrabiciclo{4.3.0jnona-3,8,10-trien-5-ona) y Tadalafilo ((6R,
12aR)-2,3,6,7,12,12a-hexahidro-2-metil-6-(3.4-metilen-dioxifenilo), para la
preparacion de una'composicién farmacéutica para el tratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas por
hiperplasia prostatica benigna (HPB), obstruccion del tracto de salida de la
vejiga (OSV) y sintomas del tracto urinario inferior (STUI), trastornos
genitourinarios constituidos por sindrome vesical neurogénico (VHA) y (CI),
incontinencia urinaria (IU), como incontinencia mixta, de urgencia, de tension o
por sobreflujo (JUM, 1UU, IUE, IUS), dolor pelvico, trastornos benignos y
malignos de los 6rganos que constituyen el sistema genitourinario de varones y
mujeres, enfermedades renales como insuficiencia renal créonica o aguda,
enfermedades renales mediadas por el sistema inmunolégico como rechazo de
trasplante renal, nefritis lUpica, enfermedades renales por complejo inmunitario,
glomerulopatias, nefritis, nefropatia téxica, uropatias obstructivas y disfuncion
eréctil en un mamifero.

Un procedimiento para la preparaciéon de una composicion farmacéutica
util para el tratamiento de una enfermedad comprendida en un grupo de
enfermedades constituidas por hiperplasia prostatica benigna (HPB),

obstruccion del tracto de salida de la vejiga (OSV) y sintomas del tracto urinario
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inferior (STUI), trastornos genitourinarios constituidos por sindrome vesical
neurogenico (VHA) y (Cl), incontinencia urinarta {(JU), como incontinencia mixta,
de urgencia, de tensién o por sobreflujo (IUM, 1UU, IUE, 1US), dolor pélvico,
trastornos benig'nos y malignos de los é.rganos que constituyen el sistema
genitourinario de varones y mujeres, enfermedades renales como insuficiencia
renal créonica o aguda, enfermedades renales mediadas por el sistema
inmunolégico como rechazo de trasplante renal, nefritis lUpica, enfermedadés
renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia tdxica,
uropatias obstructivas y disfuncion eréctil en un mamifero, que comprende tas
etapas de i} identificar un inhibidor de la PDE-5 de acuerdo con ei
procedimiento de deteccion selectiva desc:‘rito antes, ii) identificar un inhibidor
de la PDE4 de acuerdo con el procedimiento de deteccion selectiva descrito
antes, determinar si dichos inhibidores atenuan los sintomas de una
enfermedad comprendida en un grupo de enfermedades compuestas por
hiperplasia prostatica benigna (HPB), obstrucciéon del tracto de salida de la
vejiga (OSV) y sintomas del tracto urinario inferior (STUI) en un mamifero; e iii)
combinar al menos unc de dichos inhibidoresv con un portador farmacéutico
aceptable. |

Un procedimiento para la preparacién de una composicion farmacéutica,
en el que el inhibidor de la PDE-5 es un inhibidor de la PDE-5 seleccionado del
grupo de inhibidores de la PDE-5 compuesto por Vardenafilo (2-{2-etoxi-5-(4-
etilpiperazin-1-il-1-sulfonil)fenil)-5-metil-7-propil-3H-imidazo (5,1-f)(1,2,4)triazin-
4-ona), Sildenafilo (3-[2-etoxi-5-(4~metilﬁiperazin-1-i!)sulfonil-fenil]-?-metil-g-
propil-1,2,4,7 8-tetrabiciclo{4.3.0Jnona-3.8,10-trien-5-ona),  Tadalafilo  ((6R,
12aR)-2,3,6,7,12,12a-hexahidro-2-metil-6-(3,4-metilen-dioxifenilo}, Udenafilo 5-
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[2-propiloxi-5-(1-metil-2-pirrolidiniletilamidosulfonil)fenil]-metil-3-propil-1,6-
dihidro-7H-pirazolo(4,3-d)pirimidin-7-ona, Dasantafilo 7-(3-bromo-4-
metoxibencil)-1-etil-8-[[(1,2)-2-hidroxiciclopentillamino]-3-(2-hidroxietil)-3,7-
dihidro-1-purin-2,6-diona, Avanafilo 4-{{(3-cloro-4-metoxifenil)metiljamino}-2-
[(25)-2-(hidroximetil)pirrolidin-1-il]-N-(pirimidin-2-iimetil)pirimiidin-5-
carboxamida, Stx 2707 de Surface Logix, LAS 34179 triazolo[1,2-]xantina-6-
metil-4-propil-2-[2-propoxi-5-(4-metilpiperzin)sulfoniljfenilo.

Un procedimiento para la preparacion de una composicion farmacéutica,
en el que el inhibidor de ia PDE-4 es un inhibidor de la PDE-4 seleccionado del
grupo de inhibidores de la PDE-4 compuesto por Roflumilast (3-
(ciclopropilmetoxi)-N-(3,5-dicloropiridin-4-il}-4-(difluorometoxi)benzamida),
Cilomilast  &cido (4-ciano-4-(3-ciclop'entoxi-4-metoxi-feniI)-cicIohexano—1-
carboxilico y Piclamilast (3-ciclopentoxi-N-(3,5-dicloropiridin-4-il)-4-metoxi-
benzamida).

Uso de una composicion farmacéutica como se ha mencionado antes
para la regulacién de la actividad de la PDE en un mamifero que presenta una
enfermedad comprendida en un grupo de enfermedades constituidas por
hiperplasia prostatica benigna (HPB), obstruccion del tracto de salida de la
vejiga (OSV), sintomas del tracto wurinario inferior (STUI), trastornos
genitourinarios constituidos por sindrome vesical neurogénico (VHA) y (CI),
incontinencia urinaria (IU), como incontinencia mixta, de urgencia, de tension o
por sobreflujo (IUM, 1UU, IUE, 1US), dolor pélvico, trastornos benignos vy
malignos de los érganos que constituyen el sistema genitourinario de varones y
mujeres, enfermedades renales como insuficiencia renal cronica o aguda,

enfermedades renales mediadas por el sistema inmunolégico como rechazo de
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trasplante renal, nefritis lOpica, enfermedades renales por complejo inmunitario,
glomerulopatias, nefritis, nefropatia téxica, uropatias obstructivas y disfuncién

eréctil.

Un kit de partes para el tratamiento de una enfermedad comprendida en -

un grupo de enfermedades constituidas por hiperplasia prostatica benigna
(HPB), obstruccion del tracto de salida de la vejiga (OSV) y sintomas del tracto
urinario inferior (STUI), en un mamifero, incluidos seres humanos, que
cohtienen una combinacién de al menos una composicion farmacéutica
seleccionada del grupo de composiciones farmacéuticas compuesto por
Vardenafilo, Sitldenafilo y Tadalafilo, y al menos una composicién farmacéutica
seleccionada del grupo de composiciones farmacéuticas compuesto por
Roflumilast, Cilomiiast y Piclamilast. .

Un procedimiento para la preparacion de un kit de partes util para el
tratamiento de una enfermedad comprendida en un grupo de enfermedades
constituidas por hiperplasia prostatica benigna (HPB), obstruccion del tracto de
salida de 1a vejiga (OSV) y sintomas del tracto urinario inferior (STU!), en un
mamifero, que comprende las etapas de i} seleccionar al menos una
composicion farmaceéutica  del grupo de composiciones farmacéuticas
constituido por Vardenafilo, sildenafilo y Tadalafilo, ii) seleccionar al menos una
composicion farmacéutica del grupo de composiciones farmacéuticas
compuesto por Roflumilast, Cilomilast y Piclamilast, iii) combinar al menos dos
de dichas composiciones farmacéuticas de modo que se crea dicho kit de
partes.

Un kit de partes para el tratamiento de una enfermedad comprendida en

un grupo de enfermedades constituidas por hiperplasia prostatica benigna
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(HPB), obstruccién del tracto de salida de !é vejiga (OSV) y sintomas del tracto
urinario inferior (STUI), en un mamifere, que contiene una combinacioén de al
menos un agente terapéutico que regula la actividad de un polipéptido de PDE-
5 y Tadalafilo y al menos un agente terapeutico que regufa la actividad de un
polipéptido de PDE-4.

Un procedimiento para la preparacion de un kit de partes util para el
tratamiento de una enfermedad comprendida en un grupo de enfermedades
constituidas por hiperplasia prostatica benigna (HPB), obstruccion del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI), en un
mamifero, que comprende las etapas de i) seleccionar al menos una
composicion farmacéutica que comprende un agente terapéutico que regula la
actividad de un polipéptido de PDE-5, ii) seleccionar al menos una composicion
farmacéutica que comprende un agente te:rapéutico que regula la actividad de
un polipéptido de PDE-4, iii) combinar al menos dos de dichas composiciones
farmacéuticas de modo que se crea dicho kit de partes.

Una forma de realizacion preferida de la invencién es una composicion
farmacéutica que contiene Vardenafilo, o una sal, un hidrato ¢ un hidrato de
una sal del mismo, para el tratamiento de una enfermedad comprendida en un
grupo de enfermedades constituidas por hiperplasia prostatica benigna (HPB),
obstruccion del tracto de salida de la vejiga (OSV), sintomas del tracto urinario
inferior (STUI), trastornos genitourinarios constituidos por sindrome vesical
neurogénico (VHA) y (Cl), incontinencia urinaria (lU), como incontinencia mixta,
de urgencia, de tension o por sobreflujo (IUM, IUU, IUE, IUS), dolor pélvico,
trastornos benignos y malignos de los érganos que constituyen el sistema

genitourinario de varones y mujeres, enfermedades renales como insuficiencia

‘¥



15

20

25

renal cronica 0 aguda, enfermedades renales mediadas por el sistema
inmunologico como rechazo de trasplante renal, nefritis lupica, enfermedades
renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia tdxica,
uropatias obstructivas en un mamifero.

Sorprendentemente se ha encontrado que, especialmente Vardenafilo, o
una sal, un hidrato ¢ un hidrato de una sal del mismo, exhibe mayores
actividades y muesira mejores resultados en el tralamiento de la vejiga
neurogénica (también denominada vejiga hiperactiva ¢ cistitis intersticial) en
comparacién con otros inhibidores de PDE-5.

Descripcion de las fiquras

Figura 1: Expresion relativa de ARNm de PDE-5 en Rinon (K), Vejiga (B),
Prostata (P), Uretra (U) y Cuerpo Cavernoso {C} de ratas Sprague Dawley. Los
datos son la media + ETM, n= 10.

Figura 2: Expresion relativa de ARNm de PDE-4a, -4b, -4c, -4d y PDE-5 en
vejiga y prostata de ratas Sprague Dawley. Los datos son la media + ETM, n=
10.

Figura 3: Efectos de vardenafilo sobre la contrgccién de anillos uretrales de rata
aislados (triangulos negros) y tiras de vejiga (rombos negros) y prostata
(cuadrados grises). Las tiras de vejiga se contrajeron previamente usando
solucién de Krebs-Henseleit con K+ (50 mmol/l). Los tejidos uretrales y de
préstata se contrajeron previamente usando fenilefrina 10 umol/l. La relajacion
se expresd en forma de porcentaje de la pre-contraccion. Cada punto
representa un valor medio + ETM, n= 9. .
Fiaura 4: Efectos de roflumilast (rombos .negros) y Vardenafilo (cuadrados

grises) sobre la contraccion de tiras de vejiga de conejo aisladas. Las tiras de
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vejiga se contrajeron previamente usando s'oluciOn de Krebs-Henseleit con K+
(50 mmol/l). La relajacion se expresé en forma de porcentaje de la pre-
contraccion. Cada punto representa un valor medio + ETM, n=9.

Figura 5: Numero de contracciones de no-vaciado en % tras tratamiento i.v. en
balo de vehiculo (V) y Vardenafilo HCl (1, 3 y 10 ma/kg). Los datos son (3

media + ETM, *= significativo con p< 0,05 (prueba t de student pareada).

Figura 6: Intervalo de micciéon en % tras tratamiento i.v. en bolo de vehiculo (V)

y Vardenafilo HCI (1,3 mg/kg) en comparacién con el intervalo de miccion basal
(C). Los datos son la media + ETM, *= significativo con p< 0,05 (prueba t de
student pareada).

Ejemplo 1

Obtencién de muestra de tejido y preparacién de ARN: Para la recoleccién de
tejido se usaron ratas Sprague Dawley macho con un peso corporal entre 200-
250 g. Las ratas se anestesiaron brevemente con una mezcla de isoflurano al
5% (Baxter S.A.} en un portador con 70% de N2O y 30% de O, y después se
procedié a la eutanasié mediante decapitacion. El abdomen se abrio mediante
una incision en la linea media y se expusieron ios rifones y el tejido del tracto
urinario inferior como médula renal, los uréteres, la vejiga, la prostata y la uretra
y se extirparon rapidamente. Los tejidos se congelaron en N2 liguido y se
almacenaron hasta la preparacion del ARN. EI ARN total se aisld usando mini
columnas RNeasy (Qiagen Inc.) y después se purificé mediante digestion con
ADNasa. ‘

Cuantificacién dei ARNm de las PDE: La expresién del ARNm de los diferentes
isogenes de PDE en tejidos de tracto urinario inferior de ratas se midio

mediante PCR cuantitativa en tiempo re;—fl (TagMan-PCR, Heid 1996). Por
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tanto, se transcribio 1 ng de ARN total en ADNc con un kit de sintesis de ADN¢
Superscript Il RT (Gibco, Inc) de acuerdo con el manual del suministrador. El
ARNm de ias PDE se midié mediante RT-PCR cuantitativa en tiempo real en un
instrumento de deteccion de secuencia ABI Prism 7700 (Applied Biosystems,
Inc.). Mediante el software Primer Express 1.5 (Applied Biosystems Inc.) se

disefiaron secuencias especificas para cebadores directos e inversos asi como

para la sonda fluorogénica del ARNm del isogen de cada PDE. Durante ia

amplificacion por PCR, la actividad §' nucleolitica de la Taq polimerasa escinde
la sonda separando el tinte fluorescente indicador en 5' del tinte inactivador en
3'. El ciclo umbral, Ct, que se correlaciona inversamente con el nivel diana de
ARNmM, se midié ccmo el nimero de ciclo en el cual 1a emisién fluorescente del
indicador aumenta 10 desviaciones tipicas por encima del nivel basico. Como
gen domestico, la accion beta se cuantificé como se ha descrito antes, usando
como cebador directo 5-accttcaacaccccageca-3’, cebador inverso 5'-
cagtggtacgaccagaggca-3’ y sonda fluorescente 5'-6AFM-
acgtagccatccaggctgtgttgtcc-TAMARA-3'. Los niveles de ARNm de PDE se
corrigieron para los niveles de ARNm de beta-actina y se calcularon como la
expresion relativa usando el método comparativo Ct. |

Expresion de ARNm de PDE-5 y PDE-4A, -4B, -4C, -4D en el tracto
urinario inferior: Dado que sélo se dispone de datos incompletos sobre el perfil
de expresion de la PDE-5 en el tejido del tracto urinario inferior se cuantificé el
ARNm de PDE en ratas Sprague Dawley macho mediante Tagman RT-PCR.
La expresion mas predominante de la PDE-5 se encontrd en la vejiga (Figura
1). Los niveles de expresion inferiores se encontraron en la uretra, el cuerpo

cavernoso y la prostata (Figura 1). Estos resultados mostraron que existe una
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considerable expresion de ARNm de la PDE-5 en tejidos del tracto urinario
inferior, especialmente en la vejiga.

Ademas, la expresién de ARNm de la PDE-4 de los cuatro isogenes de
la PDE-4 (PDE-4A, -4B, -4C y -4D) se determin6é mediante Tagman RT-PCR en
la vejiga y en la préstata (Figura 2). Los autores encontraron una expresion
muy baja de la PDE-4c, que estaba en el limite de la detectabilidad, no
obstante los ARNm de ia PDE-4A, -4B Y -4D se expresaron sustancialmente en
ambos tejidos. En la vejiga, la PDE-4D fue el ARNm del isogen de PDE-4 mas
abundante, mientras que en la prostata la PDE-4A y -4D estan casi igualmente
distribuidas y se expresan 2,5 veces mas que el ARNm de ia PDE-5 (Figura 2).

El perfil de expresion demuestra que los ARNm de las PDE-5 y PDE-4D
son abundantes en la vejiga, pero también en el tejido prostatico. Por tanto, los
inhibidores de la PDE-5 o PDE-4, aunque en particular combinaciones de
ambos, inhibidores de la PDE-5 y la PDE-4, tales como vardenafilo en
combinacion con Roflumilast, deberian reducir la contractilidad no sélo en la
vejiga sino también en la préstata, lo que proporciona una ventaja sobre
procedimientos de tratamiento para trastornos urolégicos ya existentes en la
técnica actual, donde dichos trastornos comprenden, por ejemplo, hiperplasia
prostatica benigna (HPB) y, en particular, sintomas irritativos causados por la
obstruccion del tracto de salida de la vejiga (OSV) inducida por la HPB,
incluidos, entre otros, sintomas del tracto urinario inferior (STUI).

Ejemplo 2
Preparacion de tejido: Se procedi6 a la eutanasia de ratas Wistar macho (200-
300 g) usando didxido de carbono. Los tejidos se extrajeron y se colocaron en

tampon de Krebs-Henseleit enfriados con hielo de la siguiente composicion (en
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mmol/l): NaCt 112, KCI 59, CaCl; 2,0, MgCl; 1,2, NaH;PO,4 1,2, NaHCO; 25,
glucosa 11,5. Del cuerpo de ia vejiga se cortaron cuatro tiras longitudinales de
igual tamanic de aproximadamente 2 mrh x 10 mm. Tiras de préstata se
obtuvieron cortando transversalmente a través de los Iébulos de la glandula
prostatica en paralelo a la uretra. De la parte proximal de la uretra se
disecciono un anillo por animal.

Conejos blancos New Zealand se anestesiaron usando tiopental. Se
extraj6 la vejiga urinaria y se colocé en tampdn de Krebs-Henseleit enfriado con
hielo de la siguiente composicién (en mmol/1}: NaCl 112, KClI 5,9, CaCl, 2,0,
MgClz 1,2, NaH2PO, 1,2, NaHCO; 25 y glucosa 11,5. Del cuerpo de la vejiga se
cortaron tiras longitudinales de igual tamario de aproximadamente 2 mm x 10
mm.

Registro de la actividad mecanica; Las preparaciones se transfirieron a
bafios del organo de 20 ml que contiene solucidn de Krebs-Henseleit
equilibrada con O; al 85%, CO; al 5% a 37°C. Las tiras se montaron entre dos
ganchos por medio de dos clip. Para registrar la tensién isométrica, uno de los
ganchos se conectd a un transductor de fuerza que a sﬁ vez estaba unido a un
amplificador y registrador de graficos. El otro gancho estaba unido a una
unidad mévil, lo que permite un ajuste preciso de la tensién de precarga. A
continuacion se dio a todos los tejidos un periodo de equilibrado de 60 min,
durante los cuales se lavaron y la tensién de reposo se ajusté a 1 g cada 20
min.

Tras el periodo de equilibrado, cada experimento se inicié exponiendo la
preparacion a solucién de Krebs-Henseleit K+ (50 mmol/l). El procedimiento se

repitic 3 veces y los tejidos se lavaron al menos tres veces entre cada
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contraccion.

A continuacion, las tiras de vejiga se contrajeron previamente usando
solucion de Krebs-Henseleit K+ (50 mmol/l). Cuando la contraccion se
estabilizé se construyd una curva de respuesta a la dosis acumulativa del

compuesto analizado. La contraccion estabilizada inducida por la solucion de

Krebs-Henseleit K+ (50 mmol/l) se definié como una tensién del 100%. La

relajacion se expresoé en forma de tension en porcentaje.

Tiras prostaticas y anillos uretrales se contrajeron previamente usando
10 mol/l de fenilefrina. Los efectos de los compuestos sobre el tejido
prostatico se analizaron de un modo no acumulativo con etapas de lavado
entre cada concentracion. _
Ensaye de bario de ¢rgano: Efectos de vardenafilo sobre 6rganos urogenitales
de rata aislados: Los efectos del inhibidor de 1a PDES vardenafilo sobre la
relajacion de los musculos lisos se analizaron en el sistema del bafio de
argano. El compuesto se aplicd en el intervalo de concentraciones de 10 molfl
a 10 mol/l (Figura 3, Tabla 1). El vardenafilo relajé los anillos uretrales con un
valor de CEgo de 0,96 pmol/l y las tiras de préstata y de vejiga con el valor de

CES50 de 1,1 y 5,0 umol/l, respectivamente.

Concentracién Vejiga (% [ Uretra (% | Préstata (%
(umolM contraccion) contraccion) contracciéon)

0,001 8943+0,9 884+24 -

0,01 912+13 88,5+2,1 -

0.1 89918 v 77139 99,2+3,0

1 778121 449115 760£23

10 253+ 3,2 35417 253132 -
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Tabla 1: Efectos del vardenafilo sobre la contraccién de tejidos urogenitates de
rata aislados. La relajacion se expresa en forma de porcentaje de la pre-
contraccién. Cada punto representa un vaqu medio £+ ETM, n=8.

Ejemplo 3

Preparacion de tejido: Se procedié a la eutanasia de ratas Wistar macho {200-
300 g) usando diéxido de carbono. Los tejidos se extrajeron y se colocaron en
tampén de Krebs-Henseleit enfriado con hielo de Ia siguiente composicién (en
mmolil): NaC! 112, KCI 5,9, CaCl, 2,0, MgCl; 1,2, NaHPO4 1,2, NaHCO; 25,
glucosa 11,5. Del cuerpo de la vejiga se cortaron cuatro tiras iongitudinales de
igual tamafo de aproximadamente 2 mm x 10 mm. Tiras de prostata se
obtuvieron cortando transversalmente a través de los l6bulos de la glandula
prostatica en paraleio a la uretra. De la parte proximal de la uretra se
disecciond un anillo por animal.

Conejos blancos New Zealand se anestesiaron usando tiopental. Se
extrajo la vejiga urinaria y se colocé en tamp.On de Krebs-Henseleit enfriadoc con
hielo de la siguiente compaosicién (en mmol/l). NaCl 112, KCI 5,9, CaCl; 2,0,
MgClz 1.2, NaH.PO;4 1,2, NaHCO3 25 y glucosa 11,5. Del cuerpo de la vejiga se
cortaron tiras longitudinales de igual tamafo de 2 mm x 10 mm.

Registro de la actividad mecanica: Las preparaciones se transfirieron a

bafios del 6rgano de 20 ml que contienen sclucion de Krebs-Henseleit

equilibrada con O, al 95%, CO; al 5% a 37°C. Las tiras se montaron entre dos

ganchos por medio de dos clip. Para registrar la tensién isométrica, uno de los
ganchos se conecto a un transductor de fuerza que a su vez estaba unido a un
amplificador y registrador de graficos. El otro gancho estaba unido a una

unidad mavil, lo que permite un ajuste preciso de la tensién de precarga. A
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continuacion se dio a todos los tejidos un periodo de equilibrado de 60 min,
durante los cuales se lavaron y la tension de reposo se ajusté a 1 g cada 20
min.

Tras el periodo de equilibrado, cada experimento se inicid exponiendo la
preparacion a solucion de Krebs-Henseleit K+ (50 mmol/l). El procedimiento se
repitic 3 veces y los tejidos se lavaron al menos tres veces entre cada
contraccion.

A continuacion, las tiras de vejiga se contrajeron previamente usando
solucion de Krebs-Henseleit K+ (50 mmoll). Cuando ta contraccion se
estabiliz6 se construy6é una curva de respuesta a la dosis acumulativa del
compuesto analizado. La contraccion estabilizada inducida por la solucién de
Krebs-Henseleit K+ (50 mmol/t) se defini6 como una tensién del 100%. La
relajacion se expres6 en forma de ténsibn en porcentaje.

Tiras prostéticas y anillos uretrales se contrajeron previamente usando
10% molll de fenilefrina. Los efectos de- los compuestos sobre el tejido
prostatico se analizaron de un modo no acumulativo con etapas de lavado
entre cada concentracion.

Efectos de los inhibidores de la PDES y la PDE4 sobre tiras de vejiga de
conejo aisladas: Los efectos del inhibidor de la PDES vardenafilo y del inhibidor
de la PDE4 Roflumilast sobre la relajacién del musculo liso de la vejiga se
analizaron en el bafo de 6rgano usando tiras de vejiga de conejo. Ambos
compuestos se analizaron en la concentracién de 10° mol/l a 10° mol/ (Fig. 4,
Tab. 2). Roﬂumﬂast y vardenafilo relajaron las tiras de vejiga con una Clso de

260 nmol/t y 1,7 umol/l respectivamente (Tabla 2).

06




Concentracién (umol/) | Roflumilast ~ {% | Vardenafilo (%
, contraccién) contraccion)
0,001 1008+ 0.6 1008210
0.01 - 90,17+ 17 198,909
A 7514121 957117
1 55,8+ 25 ' 763+37
10 40,9+33 96+126

abla 2: Efectos de roflumilast y vardenafilo sobre la contraccion de tiras de
vejiga de conejo aisladas. La relajacion se expresa en forma de porcentaje de
la pre-contraccién. Cada punto representa un valor medio + ETM, n= 9.
Ejemplo 4

Todos ‘los experimentos con animales se realizaron segun la “Ley
alemana para la proteccion de los animales de laboratorio” y se llevaron a cabo
segun las normas aprobadas del permiso “Tierversuchsvorhaben N° 401/A01
MO10/MO11 vom 09.07.2004°. Los experimentos se realizarbn con ratas
Sprague Dawley hembra con un peso corporal entre 200-250 g.

Obstruccion dei tracto de salida de la vejiga: Para la obstrucciéon del
tracto de salida de la vejiga se anestesié a las ratas con una mezcla de
isoflurano 1,5-2% en un portador de N;O al 66%. O; al 33%. EI. abdomen se
afeitd, se abrio mediante una incisidn en la linea media inferior, se identificaron
la vejiga y la uretra y se expuso la union uretravesical. A lo largo de la uretra
proximal se colocé una barra de metal de 1,0 mm y se até fuertemente una

ligadura de nilon 6-0 airededor de la uretra y la barra. A continuacidn se extrajo
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la barra y el abdomen se cerré mediante una ligadura de seda y se limpid con
etanol al 70%. Se dispuso de un tratamiento postoperatorio anti-dolor con
Rimadyl® 10 mg/kg (Pfizer). Después, las ratas se conservaron durante 2
ETManas y se alimentaron con agua corriente y pienso estandar para ratas. 24
horas antes de la cistomelria, las ratas sé anestesiaron con isoflurano tal y
como se ha descrito antes. La laparotomia se realizé como se ha descrito
antes, se expuso la vejiga y se implanté un catéter de polietileno (PESQ) en la
béveda de la vejiga. El catéter se tunelé subcutdaneamente usando una canula
para alcanzar la parte posterior del cuelio del animal. Ademas, en la vena
yugular se colocd un catéter para administracion intravenosa (PE10) y se
tunelé subcutdneamente hasta la parte posterior del cuello del animal. Ambos
catéteres se fijaron mediante una sutura y esparadrapo.

Cistometria consciente: Para la cistometria los animales se anestesiaron
brevemente mediante isofluranc como se ha descrito antes, se colocaron en
una jaula Ballman y se fijaron. A continuaéién, los animales fueron recuperados
al menos durante 1 h antes del inicio del experimento. Después, el catéter de la
vejiga se conectd al tubo de forma t para conectar un transductor de presién
para la medicién de la presion intravesical (MLT0688, ADInstruments) y una
bomba de infusion (Percusor Compact®, Braun Melsungen) para la infusion
continua de solucién salina a un caudal de 10 ml/h. Los animales con OSV

mostraron un incremento en la capacidad de la vejiga (debido al aumento de

tamano de la vejiga) y de las contracciones de no vaciado (que simula los.

sintomas irritativos de la HPB), cuando se compararon con un animal control.
La eficacia del tratamiento se cuantificé mediante calculo de Yas contracciones

de no vaciado por intervalo de miccién antes y después del tratamiento. Para el

s
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control positivo se usé el antagonista de receptores alfa tamsulosina (10 no/ka).
Los valores se dieron en % de reduccion de las contracciones de no vaciado.

Anadlisis estadistico de los resultados: Los datos se expresan en media +
error tipico de la media (ETM) y n indica el numero de experimentos. La
significacion de las diferencias entre medias se determind mediante la prueba t
de Student pareada y no pareada. Los nivelgs de probabilidad inferiores a 0,05
se consideraron significativos.

Efecto del vardenafilo sobre las contracciones de no vaciado en ratas
con OSV: Para el modelo de OSV se realizé una ligadura parcial de la uretra en
las ratas con anestesia. La obstruccion del tracto de salida de la vejiga (OSV)
resultante de este procedimiento causé un incremento significativo del peso de
la vejiga (datos no mostrados), lo que indica una pronunciada hipertrofia de la
vejiga. También produjo contracciones de no vaciado (CNV) de la vejiga, que
se detectaron mediante cistometria en animales conscientes. Estas CNV fueron
una medida de los sintomas irritativos en la HPB y se redujeron de forma
significativa con un MED de 3 mg/kg de vardenafiloi.v.

Eiemplo 5

Todos los experimentos con animales se realizaron segun la “Ley
alemana para ia proteccion de los animales de laboratorio” y se llevaron a cabo
seguin las normas aprobadas del permiso “Tierversuchsvorhaben N° 401/A01
M010/MO11 vom 09.07.2004°. Los experimentos se realizaron con ratas

Sprague Dawley hembra con un peso corporal entre 200-250 g.

Cistometria con anestesia: Para la cistometria se anestesié a ratas SD hembra

con uretano (1,2 g/kg, ip). Tras la laparotomia, se expuso ia vejiga se y ambos

uréteres se ligaron y cortaron. En la béveda de |a vejiga se implantd una canula
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de polietileno (PES0) y se cerrd el abdomen. El catéter de la vejiga se conectd
al tubo con forma de t para conectar una bomba de infusién (Perfusor®
compact; Braun Melsungen) para la infusion continua de solucidn salina y para
conectar un transductor de presién (Combitrans; Braun Melsungen) para la
medicién de la presidn intravesical. Las s:eﬁales de presién intravesical se
registrardn con el Powerlab system (MLT0698, ADInstrument). La cistometria
se realizd tras un periodo de equilibrado de 1 h desde el procedimiento
quirurgica. Para el tratamiento farmacoldgico i.v., la vena femoral izquierda se
canulé con un catéter de polietileno. El efecto de los tratamientos se calculd en
el intervalo de miccion (correspondiente a Va capacidad de la vejiga). |

Se realizo la induccion de una vejiga hiperactiva con una infusién en la
vejiga de solucion al 0,2% de acido acético (diluido con solucion salina) en
lugar de solucion salina o con inyeccion i.p. de 150 mg/kg de ciclofosfamida 18
h antes de la cistometria.
Analisis estadistico de los resultados: Los datos se expresan como la media +
erfor tipico de 'a media (ETM) vy n indica el numero de experimentos. La
significacion de las diferencias entre media_s- se determino mediante la prueba t
de Student pareada y no pareada. Los niveles de probabilidad inferiores a 0,05
se consideraron significativos.

Efecto del vardenafilo sobre el intervalo de miccién en ratas tratadas con
CYP: El intervalo de miccién aumento de forma significativa con un MED de 3

mg/kg de vardenafilo i.v.
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Habiendo descrito la invencion como antecede, se declara como propiedad lo

contenido en las siguientes

REIVINDICACIONES

Un procedimiento de deteccién selectiva para los inhibidores de la
PDE-5 dtiles como agentes terapéuticos en el tratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccién del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI),
que comprende las etapas de i) poner en contacto un compuesto de
prueba con un polipéptidc de PDE-5, i) determinar la actividad del
polipéptido de PDES a cierta concentracién del compuesto de prueba
o en ausencia de dicho compuesto de prueba, iii) determinar la
aclividad de dicho polipéptido de PDES a una concentracioén diferente
de dicho compuesto de prueba, iv) seleccionar al menos un

compuesto con efecto inhibidor sobre el polipéptido de PDE-5.

Un procedimiento de deteccién selectiva para los inhibidores de la
PDE-4 utiles como agentes terapéuticos en el tratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccién del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI),
que comprende las etapas de i) poner en contacto un compuesto de
prueba con un polipéptido de PDE-4, ii) determinar la actividad del

polipéptido de PDE4 a cierta concentracion del compuesto de prueba
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0 en ausencia de dicho compuesto de prueba, iii) determinar la
actividad de dicho polipéptido de PDE4 a una concentracién diferente
de dicho compuesto de prueba, iv) seleccionar al menos un

compuesto con efecto inhibidor sobre el polipéptido de PDE-4.

Un procedimiento- de deteccion selectiva para combinaciones de
inhibidores de la PDES e inhibidores de la PDE4 utiles como agentes
terapéuticos en el tratamiento de una enfermedad comprendida en un
grupo de enfermedades constituidas por hiperplasia prostatica
benigna (HPB), obstruccion del tracto de salida de la vejiga (OSV) y
sintomas del tractp urinario inferior (STUI), que comprende las etapas
de i) poner en contacto un primer compuesto de prueba con un
polipéptido de PDE-5, ii) determinar la actividad del polipéptido 'de
PDES a una cierta concentracion del primer compuesto de prueba o
en ausencia de dicho primer compuesto de prueba, iii} determinar la
actividad del polipéptido de PDES a una concentracién diferente de
dicho primer compuesto de prueba, iv) seleccionar al menos un
primer compuesto con efecto inhibidor sobre el polipéptido de PDE-5,
v) poner en contacto un segundo compuesto .ﬂde prueba con un
polipéptido de PDE4, vi) determinar la actividad del polipéptido de
PDE4 a cierta concentracion del segundo compuesto de prueba o en
ausencia de dicho segundo compuesto de prueba, vii) determinar la
actividad del polipéptido de PDE4 a diferente concentracién de dicho
segundo compuesto de prueba, vii) seleccionar al menos un segundo

compuesto con efecto inhibidor sobre el polipéptidec de PDE4, vii)

&
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combinar al menos un compuesto con actividad inhibidora de PDES

con al menos un compuesto que posea actividad inhibidora de PDE4.

Una composicidn farmacéutica para el ftratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccién del tracto de
salida de la vejiga (OSV) y sintomés del tracto urinario inferior (STUI),
trastornﬁs genitourinarios comprendidos por sindrome vesical
neurogénico (VHA) y (Cl), incontinencia urinaria (IU), como
incontinencia mixta, de urgencia, de tensiéon ¢ por sobreflujo (IUM,
IUU, IUE, IUS), dolor pélvico, trastornos benignos y malignos de los
érganos que constituyen el sistema genitourinario de varones vy
mujeres, enfermedades renales como insuficiencia renal cronica o
aguda, enfermedades renales mediadas por el sistema inmunolégico
como rechazo de trasplante renal, nefritis |Opica, enfermedades
renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia
toxica, uropatias obstructivas y disfuncién eréctil en un mamifero, que
comprende un agente terapéutico que regula la actividad de un

polipéptido de PDES.

Una composicién farmacéutica para el tratamiento de wuna
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), ObSlI'L'JCCi(')n del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI)

en un mamifero, que comprende un agente terapéutico que regula la

15
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actividad de un polipéptido de PDE4.

Una composicion farmacéutica para el tratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccién del tracto de
salida de la vejiga (OSV) y sintomas de! tracto urinario inferior (STUI)
en un manﬁfero, que comprende .'ur\ agente terapeutico que es una
combinacion de los agentes terapéuticos de las reivindicaciones 4 y
5.

Una composicién farmacéutica para el tratamiento de una
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccion del tracto de
salida de la vejiga (OSV) y sintomas del tracto urinario inferior (STUI),
trastornos genitourinarios que comprenden sindrome vesical
neurogénico (VHA) y (CI), incontinencia urinaria (lU), como
incontinencia mixta, de urgencia, de tensiéon o por sobreflujo (IUM,
IUU, IUE, 1US), dolor pélvico, trastornos benignos y malignos de los
6rganos que constituyen el sistema genitourinario de varones vy
mujeres, enfermedades renales como insuficiencia renal crénica o
aguda, enfermedades renales mediadas por el sistema inmunologico
como rechazo de trasplante renal, nefritis lipica, enfermedades
renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia
toxica, uropatias obstructivas y disfuncién eréctil en un mamifero, que

comprende un inhibidor de PDE-5 seleccionade del grupo de

I/ 6
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inhibidores de PDE-5 cohstituido_s par  vardenafilo, - sildenafiio,

tadalafilo, udenafilo, dasantalilo, avanafilo, 5L.x2101 y LAS34178.

Uso de un inhibidor de PDES para la preparacidn de una composicion
farmacéutica para el tratamiento de una enfermedad comprendida en

un grupo del enfermedades constititidas por hiperplasia prestatica

benigna {HF'Bj. obstruceion del tracto de salida de la vejiga {.OSV} ¥

sintamas del tracto urinario 'inferic\r (3TUI, trastornos genitourinarios
que comprenden sindrome vesical neurogénice [WHAY y (T},
incontinencia urinaria (1L}, como incontinencia mixta, de urgehcia, da
tension o por sobrefluje (IUM, IUU,- IUE, 1US), doler pélvico,
trastornos benigﬂﬁs ¥y malignes de los drganos que canstiiuj.ren-el
sistema genit-c:urinario de varones w_.fl mujeres, enfermedades renales
como insuficiencia renal crénica o ag.ucia, enfermedades renales
mediadas por el sistema inmunolégico como rechazo de trasplante

renal, nefritis I0pica, enfermedades renales por compleje inmunitario,

glnmerulopalras. nefritis_, nefropatia toxica, .uropatias obstructivas y

disfuincign eréctil en un mamifaro.

Uso de un inhibidor de PDE4 para_la preparacién de una composicion
farmacéutica para el tratamiento de una enfermedad comprendida en
un grupo de enfermedades constiilidas por hiperplasia prostatica
benigna {HPE)', abstruccién del tracfo de salida de la vejiga (OSV) y

sintamas del tracto urinaric inferior (3TUI) en un mamifero.

(7
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Uso de una combinacién e al menes un inhibider de POE4 v al
menas un inhibidor de PDES para la :preparaciﬂn de una composicién
tarmaceutica para &l fratamiento de una enfermedad comprendida en
un grupo de enfermedades cnnstit@idas por hiperplasia prostatica
ben'igna {HPB}, obstruccion del tracto de salida de la vejiga (OSV) v

sintomas del tracto urinario inferior (STUI} en un mamitfero,

Uso de un agenté que es un inhibider de un poiipéptido'de PDE4 vy un
polipéptide de PDES para Ia -prepa'racifm de una composicion
farmacéutica para el tratamiento de una enfermedad comprendida en
un grupo de enfermeda@es constifuidas peor hiperplasia prostatica
benigna (HFB), obstruccion del tragto de salida de {a vejiga (OSV} y

sintomas del tracto urinario inferior {STUI} en un mamiferg. -

Uso de un iphibidor de PDE-5 seleccionado del grupo de inhibidores
de PDE-5 constituide por vardehafilq, sildenafilo, tadalafile, udenatilo,
dasantafilo, avanafilo, SLx2101 y LAS34179 para la prepare‘lciénb de
una composictén  farmacéutica péra el tratamiento de wuna
enfermedad comprendida en un grupo de enfermedades constituidas
por hiperplasia prostatica benigna (HPB), obstruccion del tracta de
salida de la vejiga {(OSV) v sintorﬁas del tracto urinario inferior (STUI),

trastornos  genitourinarios que comprenden sindrome .vesical

-nedrogénicq {(VvHA) "y (CI}, incu:ntinenca'a urinaria  {IU), como

incontinencia mixta, de urgencia, de tension o por sobfeflujo (UM, -

U, IUE, IUS), dolor pélvico, trastornos benignos y malignos de los
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drganos que constituyen el siéteﬁ]a genitourinario de varones y
mujeres, enfermedades renales como insuficiencia renal crdnica o
aguda, enférmedades renales media:das por el sisterna inmunclégicb
como rechazo de trasplante renal, nefritis lopica, enfermedades
renales por cdmpiejo inmumnitario, glﬂ.merulopatias, nefritis, nefropatia

téxica, uropatias obstructivas y disfuncion eréctil en un mamifero.

Uso de una combinacidn de al mencs un inhibidor de PDE-4
seleccionado del grupe de inhibidores de PDE-4 consiituido por
roflumilast, cilomilast y Piclamilast ¥ al menas un inhibidor de PDE-5
seleccionado de! grupo de inhibidores de PDE-5 constituide por
wardenaﬁio‘f sildenafilo ¥ tade_ila.filo' para ia preparacibn:v de una
composicldn farmacéutica para el tratamiento de una enfermedad
comprendida'-en un grupo de enfermedades constituidas por
hiperplasia prostatica benigna (HPB}, obstruccidn del tracto de salida
de la vejiga (O'S‘u') y sintomas del tracto urinario inferior (STUI} en un

rmarmlfero.

Una composicidn farmacéutica que contiene al Menos un compuesto
seleccionado del grupo vardenafilo, sildenafilo, tadalafilo, udenafilo,

dasantafilo, avanafilo, SLx2101 vy LAS34179 o una sal, un hidrato o

“un hidrato de una sal de los mismos, para el tratamiento de una

enfermedad comprendida en un grﬁpo de enfermedades constituidas
por hiperplasia prostética benigna {HPB), obstruccion del tracto de

salida de la vejiga (O5V), sintomas del tracto urinario inferior (STUI,

u9



RE

20

25

15.

16.

17.

.46 -

trastornos genitﬂuﬁnaric}s que comprenden sindrome vesibal
neurogénico  (VHA) ‘y (Cl), incontihencia urinaria (U}, como
incontinencia mixia, de urgencia, ‘de tensién 0 por sobrefiujo (UM,
IUU, IUE, 1US), dolor pélvico, trastornos benignos y malignos de los
organocs gue constituyen el sistema génitourinarie de varcnes vy
mujeres, enfermedades renales corfnc insuficiencia renal cromica o

aguda, enfermedades renales mediadas por el sistema inmunol&gico

como rechazo de trasplante renal,  nefritis Wpica, enfermedades

renales por complejo inmunitario, glomerulopatias, nefritis, nefropatia

toxica y urcpatias obstructivas en un mamifero.

Una composicion farmacéutica que contiene al menos un cbmpuesta
seleccionado dal grupo vardenafila, sikenafilo, tadalafilo, udenafila,

dasantafilo, avanafilo, SLx2101 y LASEM?Q o una sal, un hidrato o

un hidrato de una sal de los mismos, para el tratamiento de la vejiga

neurogénica, la vejiga hiperactiva v |a cistitis intersticial.

-

Una composicign farmaceutica que contiene vardenafilo o una sal, un

hidrate o Un hidrato de una sal del mismo, para el tratamiento de a

vejiga neurogénica, 1a vejiga hiperactiva y la cistitis intersticial.

Uso de al menos un compuesto seleccionado del grupo vardenafilo,
sildenafilo, tadalafilo, udenaﬁlﬁ:,,da'sanlafilo, avanafilo, SLx2101 v
Las34178 o unza sal, un hidrato o un hidratc de una sal de los

mismos, para la preparacidn de una composicion farmacéutica para
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el tratamierito de la vejiga neurcgénica, la vejiga hiperactiva y la

cistitis intersticial.l

Uso de vardenafile © una sal, un hidrato o un hidrato de una sal del

' mismo, para la preparacion de una camposicidn farmacéutica para el

tratamiento de la vejiga neurngénica_‘, la vajiga hiperactiva y IaAcistitis

intersticial,
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Resumen - Reivindicacidn{es):

Un procedimiento de deteccion selectiva para los inhibidores de la PDE-5 utiles como

agentes terapeuticos en el tratamiento de una enfermedad comprendida en un grupo de
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seleccionar al menos un compuesto con efecto inhibidor sobre el polipéptido de PDE-5.
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