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Figure 1A: Percent Change of MUP
for Each Group at Six Months Post Treatment/Injury

(57) Abstract: A method of treating a sphincter deficiency disorder (e.g., incontinence; gastrointestinal disorders) is carried out by
administering stromal cell-derived factor 1 (SDF-1) to a sphincter or sphincter complex, such as a urethral or gastrointestinal sphinc -
ter (e.g., a rectal sphincter) of the subject in a treatment-eftective amount.
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METHODS OF TREATING INCONTINENCE AND OTHER
SPHINCTER DEFICIENCY DISORDERS

Related Applications

This application claims the benefit of United States Provisional Application
Serial No. 61/990,190, filed May 8, 2014, the disclosure of which is incorporated by

reference herein in its entirety.

Background of the Invention

Sphincter deficiency disorders such as incontinence, including persistent
urinary and bowel incontinence, is associated with significant impairment of quality
of life, social isolation and depressive symptoms. The underlying pathology is not
always well understood, but is generally associated with damage to the innervation of
the muscle and/or age-related loss of sphincter muscle cells.

Treatments for such sphincter deficiencies are not adequate and alternatives
are needed. This has led to consideration of cell therapy to support regeneration of the
damaged muscle as well as re-establish tissue supporting innervation and
vascularization. Preclinical and clinical studies support short-term efficacy of this
therapy. However, autologous cell therapy requires biopsy and lengthy cell expansion
protocols. Additionally, it is unclear if cells remain at the site of injection in sufficient
numbers to constitute the bulk of the regenerated tissue. Accordingly, new approaches

to the treatment of incontinence and other sphincter deficiency disorders are needed.

Summary of the Invention

A first aspect of the invention is a method of treating a sphincter deficiency
disorder (e.g., incontinence; gastrointestinal disorders) in a subject in need thereof,
comprising administering stromal cell-derived factor 1 (SDF-1) to a sphincter or
sphincter complex, such as a urethral or gastrointestinal sphincter (e.g., a rectal

sphincter) of the subject in a treatment-effective amount.
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In some embodiments, the disorder is a gastrointestinal disorder and the
sphincter is a gastrointestinal sphincter.

In some embodiments the disorder is urinary incontinence and said sphincter
is a urethral sphincter; in other embodiments the disorder is bowel incontinence (also
referred to as “fecal incontinence™) and said sphincter is a rectal sphincter.

In some embodiments, the sphincter comprises smooth muscle; in some
embodiments, the sphincter comprises skeletal muscle. In some embodiments, the
sphincter comprises a complex of both smooth and skeletal muscle (e.g., the urethral
sphincter, an esophageal sphincter, the pyloric sphincter, the ileocecal sphincter). In
some embodiments, the administering step is carried out by injecting SDF-1 into the
sphincter or sphincter complex, for example at a plurality of sites within the sphincter
or sphincter complex (e.g., in or adjacent the junction between the skeletal muscle
layer and the smooth muscle layer of a sphincter complex).

A further aspect of the invention is a sterile injectable composition useful for
the treatment of a sphincter deficiency disorder, comprising: SDF-1 in a treatment
effective amount, optionally a viscosity-enhancing agent such as collagen (e.g., in an
amount sufficient to inhibit flow of the composition away from the injection site), and

an aqueous carrier (e.g., physiological saline solution).

Brief Description of the Drawings

Figure 1A. Maximal urethral pressure (MUP) values (% change from
baseline) 6 months post injection in uninjured controls, injured (no cells), cell treated,
SDF-1 (CXCL-12), or collagen treated monkeys.

Figure 1B. Sphincteric muscle and collagen content (% of sphincter area) in

the same animals as described in connection with Figure 1A.

Detailed Descrintion of Preferred Embodiments

The present invention is primarily concerned with the treatment of human
subjects, but the invention may also be carried out on animal subjects, particularly
mammalian subjects such as dogs, cats, livestock and horses for veterinary purposes.
Subjects may be male or female. While subjects may be of any suitable age, the
subjects are in some embodiments neonatal, infant, juvenile, adolescent, adult, or

geriatric subjects.
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"Treat” as used herein refers to any type of treatment that imparts a benefit to
a patient, particularly reducing or ameliorating severity of a symptom as described
herein, delaying or retarding progression or worsening of a symptom or disorder as
described herein, etc.

“Gastrointestinal sphincter” as used herein includes the upper esophageal
sphincter, the lower esophageal sphincter, the pyloric sphincter, the ileocecal
sphincter, the sphincter of Oddi (or Glisson’s sphincter), and the rectal sphincter
(including the internal and external anal sphincters). The lower esophageal sphincter
is sometimes referred to as the “cardiac” sphincter, but this refers to its location and
not the type of muscle tissue from which it is formed.

“Gastrointestinal disorder” as used herein includes, but is not limited to, acid
reflux, gastroesophageal reflux (or “GERD”), laryngpharyngeal reflux (LPR or
“silent reflux”), sphincter of Oddi dysfunction, gastrointestinal motility disorders
(e.g., gastroparesis; GERD as noted above; fecal incontinence as discussed below ),
ete.

“Incontinence” as described herein is, in general, latchkey or urge
incontinence, or persistent incontinence, which may arise from any of a variety of
causes or conditions. Examples of causes or conditions leading to incontinence (some
but not all of which cause damage to the sphincter muscle) which may be treated by
the methods and compositions described herein include, but are not limited to,

for urinary incontinence: pregnancy and childbirth, aging, hysterectomy,
painful bladder syndrome, prostatitis, enlarged prostate, prostate cancer, bladder
cancer, bladder stones, cancer treatment (e.g., cancer chemotheraphy or radiation
therapy of the pelvic region), multiple sclerosis, neurological disorders (e.g.,
Parkinson's disease, stroke, brain tumor or spinal injury, etc.) idiopathic muscle
weakness, etc.,

and for bowel or fecal incontinence: muscle damage (e.g., caused by chronic
constipation, during childbirth (particularly arising from an episiotomy), surgery (e.g.,
hemorrhoid surgery), rectal prolapse, chemotherapy or radiation therapy of the pelvic
region, etc.), nerve damage (e.g., caused by childbirth, chronic constipation or
constant straining during bowel movement, spinal cord injury, stroke, diabetes,
multiple sclerosis, surgery (e.g., Hemorrhoid surgery), rectal prolapse, cancer

chemotherapy or radiation therapy of the pelvic region, etc.), loss of storage capacity
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in the rectum (e.g., due to scar formation from surgery, radiation, treatment,
inflammatory bowel disease, etc.), etc.

“Pharmaceutically acceptable” as used herein means that the compound or
composition is suitable for administration to a subject to achieve the treatments
described herein, without unduly deleterious side effects in light of the severity of the
disease and necessity of the treatment.

"Concurrently" as used herein means sufficiently close in time to produce a
combined effect (that is, concurrently may be simultaneously, or it may be two or

more events occurring within a short time period before or after each other).

1. Active compounds.

The active compound used herein is the chemokine protein stromal cell-
derived factor 1 (SDF-1). The compound is also known as the C-X-C motif
chemokine 12 (CXCL12), as in humans it is encoded by the CXCL12 gene. SDF-1 is
known and described in, for example, M. D’Apuzzo et al., The chemokine SDF-1,
stromal cell-derived factor 1, attracts early stage B cell precursors via the chemokine
receptor CXCR4, Eur. J. Immunol. 27, 1788-1793 (1997); Y. Tabata, US Patent No.
8,435,953, and Penn et al., US Patent Nos. 8,513,213 and 8,513,007; and S. Itescu,
US Patent No. 7,662,392, the disclosures of which are incorporated by reference
herein in their entirety.

As used herein, SDF-1 may include isoforms and mature forms thereof such as
SDF-1.beta., SDF-1 gamma, SDF-1delta, SDF-1lepsilon and SDF-1phi in addition to
SDF-1lalpha or a mature form thereof, or a mixture thereof in an arbitrary ratio or the
like. SDF-1 preferred in the present invention includes SDF-lalpha, SDF-1beta, a
mixture thereof in an arbitrary ratio or the like. See US Patent No. 8,435,953,

In the present invention, as long as SDF-1 has activity as a chemokine, SDF-1
may be substituted, deleted and/or added by one or plural amino acid(s) in the amino
acid sequence. Similarly, it may be substituted, deleted and/or added by sugar chain.
SDF-1 may form a salt (preferably, an acid addition salt) with a physiologically
acceptable acid (for example, an inorganic acid or an organic acid) or a base (for
example, an alkali metal salt). Examples of the salt include a salt with an inorganic
acid (for example, hydrochloric acid, phosphoric acid, hydrobromic acid, or sulfuric

acid) and a salt with an organic acid (for example, acetic acid, formic acid, propionic
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acid, fumaric acid, maleic acid, succinic acid, tartaric acid, citric acid, malic acid,
oxalic acid, benzoic acid, methanesulfonic acid, or benzenesulfonic acid). See Id..

The type of SDF-1 is not limited in the present invention. SDF-1 used in the
present invention may be derived from mammals such as human, or non-human
animals such as monkey, sheep, cow, horse, pig, dog, cat, rabbit, rat, or mouse.
Normally, target species may be selected for application of "a sustained release
composition containing (1) SDF-1 and (2) a hydrogel containing modified gelatin
having a carboxyl group and/or a sulfo group” as disclosed in the present invention
(hereafter may be sometimes abbreviated to the "composition of the present
invention"). For example, when the composition of the present invention is applied to
human, the composition of the present invention may be produced using human SDF-
1 (for example, SDF-lalpha (GeneBank Accession No. NP954637) or SDF-1beta
(GeneBank Accession No. NP000600)). See Id.

In the present invention, SDF-1 may be purified to a level at which the action
of SDF-1 is not inhibited by other contaminants. Preferably, SDF-1 may be purified to
be usable as a pharmaceutical preparation. See Id.

In the present invention, SDF-1 may be obtained from natural sources or
produced by a genetic engineering technique. When obtained from natural sources,
SDF-1 may be extracted from various organs such as the spleen of mammals such as
human or non-human animal (for example, monkey, sheep, cow, horse, dog, cat,
rabbit, rat, or mouse), in which SDF-1 is already known to exist. To give a specific
example of an organ in which SDF-1 is known to exist, for example, SDF-1 is known
to be present in a large amount in organs in which tumor cells expressing CXCR4, a
SDF-1 receptor, transfer with high frequency. On the other hand, when produced by a
genetic engineering technique, a gene coding SDF-1 from a mammal such as human
or non-human animals (for example, monkey, sheep, cow, horse, pig, dog, cat, rabbit,
rat, or mouse) is incorporated into a suitable vector, which is introduced into a
suitable host cell for transformation, to thereby be able to obtain the target
recombinant SDF-1 from a culture supernatant of the transformant. The host cell
herein is not limited and various host cells such as E. coli, yeast cells, various insect
cells such as silkworm cells and various animal cells, which have been normally used
in the genetic engineering techniques, may be used. See Id.

The active compounds disclosed herein can, as noted above, be prepared in the
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form of their pharmaceutically acceptable salts. Pharmaceutically acceptable salts are
salts that retain the desired biological activity of the parent compound and do not
impart undesired toxicological effects. Examples of such salts are (a) acid addition
salts formed with inorganic acids, for example hydrochloric acid, hydrobromic acid,
sulfuric acid, phosphoric acid, nitric acid and the like; and salts formed with organic
acids such as, for example, acetic acid, oxalic acid, tartaric acid, succinic acid, maleic
acid, fumaric acid, gluconic acid, citric acid, malic acid, ascorbic acid, benzoic acid,
tannic acid, palmitic acid, alginic acid, polyglutamic acid, naphthalenesulfonic acid,
methanesulfonic  acid, p-toluenesulfonic acid, naphthalenedisulfonic acid,
polygalacturonic acid, and the like; (b) salts formed from elemental anions such as
chlorine, bromine, and iodine, and (c) salts derived from bases, such as ammonium
salts, alkali metal salts such as those of sodium and potassium, alkaline earth metal
salts such as those of calcium and magnesium, and salts with organic bases such as
dicyclohexylamine and N-methyl-D-glucamine.

The SDF-1 may be administered directly, e.g., by injection, or by
administering (e.g., by injection) a nucleic acid vector (e.g., integrating and non-
integrating viral vectors, retroviral vectors, plasmid vectors, linear DNA vectors, etc.)
that encodes SDF-1 and expresses (e.g., transiently or constitutively expresses) SDF-1
in the patient’s tissue. In general such vectors comprise a nucleic acid segment
encoding SDF-1 as described above operatively associated with a promoter (e.g., a
CMV promoter) that is operable in the subject’s tissue. Suitable vectors, including
plasmid vectors, are known or will be apparent to those skilled in the art based on the
present disclosure and include but are not limited to the plasmid deposited with the
American Type Culture Collection under accession number PTA-13320, as described
in, for example, Penn et al., US Patent Nos. 8,513,213 and 8,513,007, the disclosures
of which are incorporated by reference herein in their entirety.

Where a subject is receiving an internal sphincter implant, such as an internal
anal sphincter implant as described in S. Raghavan et al., Gastroenterology 141, 310-
319 (2011), the present invention may be carried out by administering the SDF-1 ex
vivo into the tissue construct prior to implantation, with the tissue construct then
implanted, carrying into the patient the SDF-1 in an amount effective to achieve the
results described herein, preferably with respect to both the internal (smooth muscle)

and external (skeletal muscle) portions of the sphincter complex.



WO 2015/171417 PCT/US2015/028490

10

15

20

25

30

2. Pharmaceutical formulations,

The active compounds described above may be formulated for administration
in a pharmaceutical carrier in accordance with known techniques. See, eg,
Remington, The Science And Practice of Pharmacy (9th Ed. 1995). In the
manufacture of a pharmaceutical formulation according to the invention, the active
compound (including the physiologically acceptable salts thereof) is typically
admixed with, infer alia, an acceptable carrier. The carrier must, of course, be
acceptable in the sense of being compatible with any other ingredients in the
formulation and must not be deleterious to the patient. The carrier may be a solid or a
liquid, or both, and is preferably formulated with the compound as a unit-dose
formulation, for example, a tablet, which may contain from 0.01 or 0.5% to 95% or
99% by weight of the active compound. One or more active compounds may be
incorporated in the formulations of the invention, which may be prepared by any of
the well known techniques of pharmacy comprising admixing the components,
optionally including one or more accessory ingredients.

Formulations of the present invention suitable for parenteral administration
comprise sterile aqueous and non-aqueous injection solutions of the active
compound(s), which preparations are preferably isotonic with the blood of the
intended recipient. These preparations may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient. Aqueous and non-aqueous sterile suspensions may include
suspending agents and thickening agents. The formulations may be presented in
unit\dose or multi-dose containers, for example sealed ampoules and vials, and may
be stored in a freeze-dried (lyophilized) condition requiring only the addition of the
sterile liquid carrier, for example, saline or water-for-injection immediately prior to
use. Extemporaneous injection solutions and suspensions may be prepared from
sterile powders, granules and tablets of the kind previously described. For example,
in one aspect of the present invention, there is provided an injectable, stable, sterile
composition comprising an active compound(s), or a salt thereof, in a unit dosage
form in a sealed container. The compound or salt is provided in the form of a
lyophilizate which is capable of being reconstituted with a suitable pharmaceutically
acceptable carrier to form a liquid composition suitable for injection thereof into a

subject. The unit dosage form typically comprises from about 10 mg to about 10
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grams of the compound or salt. When the compound or salt is substantially water-
insoluble, a sufficient amount of emulsifying agent which is physiologically
acceptable may be employed in sufficient quantity to emulsify the compound or salt
in an aqueous carrier. One such useful emulsifying agent is phosphatidyl choline.

In addition to active compound(s), the pharmaceutical compositions may
contain other additives, such as pH-adjusting additives. In particular, useful pH-
adjusting agents include acids, such as hydrochloric acid, bases or buffers, such as
sodium lactate, sodium acetate, sodium phosphate, sodium citrate, sodium borate, or
sodium gluconate. Further, the compositions may contain microbial preservatives.
Useful microbial preservatives include methylparaben, propylparaben, and benzyl
alcohol. The microbial preservative is typically employed when the formulation is
placed in a vial designed for multidose use. Of course, as indicated, the
pharmaceutical compositions of the present invention may be lyophilized using

techniques well known in the art.

3. Dosage and routes of administration.

As noted above, the present invention provides pharmaceutical formulations
comprising the active compounds (including the pharmaceutically acceptable salts
thereof), in pharmaceutically acceptable carriers for parenteral administration
(particularly  intramuscular or intra-sphincter complex injection, such as by
translumenal injection).

Translumenal injection (e.g., transurethral or trans-rectal injection) may be
carried out by any suitable technique, including but not limited to those described in
US Patents Nos. 7,015,253; 5,925,629; 5,588,960; and 5,385,561, and US Patent
Application Publication No. US2010/0003297A1 by Tobias et al. (MIT), the
disclosures of which are incorporated herein by reference in their entirety.

The pharmaceutical carrier for injection may optionally include a viscosity-
enhancing agent (e.g., cellulose derivatives, alginic acid derivatives, dextrans,
gelatine, collagen, hyaluronic acids, etc.) preferably type 1 collagen (e.g,
CONTIGEN® collagen), the viscosity-enhancing agent included in an amount
sufficient to (a) reduce potential leakage of the formulation from the injection site,
and/or (b) further treat the incontinence.

The therapeutically effective dosage of any specific compound, the use of
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which is in the scope of present invention, will vary somewhat from compound to
compound, and patient to patient, and will depend upon the condition of the patient
and the route of delivery. In general, for intramuscular injection of SDF-1, an amount
of from about 10 or 50 micrograms to 400, 800 or 1000 micrograms per injection is
appropriate, with each subject receiving one injection into sphincter muscle tissue per
treatment session, or a plurality of injections (e.g., 2, 3, 4, 5, 6) into sphincter muscle
tissue at different sites therein (e.g., sites distributed circumferentially around the
sphincter or sphincter complex at substantially the same depth of insertion into the
patient) in each treatment session. Injection may be within the sphincter complex at
or adjacent the junction between the smooth muscle and the skeletal muscle.

For the urethral sphincter (or urethral sphincter complex) the injection may be
into one or more sites in the external urethral sphincter, and/or one or more sites in the
internal urethral sphincter (with the internal urethral sphincter in females being
defined as the junction of the bladder neck and the proximal urethra). Administration
may by any suitable technique, such as by injection, and when by injection may be
carried out by transurethral injection.

For the anal sphincter (or anal sphincter complex) the injection may be into
one or more sites in the deep strata and/or superficial strata of the external anal
sphincter, and/or one or more sites in the internal anal sphincter. Again administration
may be by any suitable technique, such as by injection, and when by injection may be
by transrectal injection.

Treatment sessions may be repeated periodically as needed (e.g., once every
two or four months). Where a nucleic acid vector is administered, the vector can be
administered in an amount effective to achieve corresponding levels of expression of
the SDF-1 in the injection site.

The present invention is explained in greater detail in the following non-

limiting Examples.

EXAMPLE 1

In vivo evaluation of SDF-1 Administration in Primate Incontinence Model

Methods. Urinary sphincter deficiency was created in 45 adult female

cynomolgus monkeys by selectively cauterizing and then transecting its pudendal
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innervation. Transaction of the pudendal nerve—the voluntary innervations of the
skeletal muscle in the sphincter complex—not only resulted in loss of voluntary nerve
innervation to the complex, but deterioration of the skeletal muscle in the sphincter
complex, deterioration of the smooth muscle in the sphincter complex, deterioration
of vascularization in the sphincter complex, and deterioration of autonomic
innervation of smooth muscle in the sphincter complex.

Five million autologous green fluorescence protein (GFP)-labeled skeletal
muscle precursor cells were injected into the sphincter complex within 6 weeks post
injury in %2 of the monkeys. Additionally, 6 monkeys received sphincteric injections
of the chemokine, stromal cell derived factor-1a (SDF-1; also referred to as CXCL-
12) (100 pg of SDF-1 with 2.34 mg collagen type 1 in saline for a total of 2 milliliters
for injection), or a collagen solution, instead of cells. Maximal urethral pressure
(MUP) was measured in all animals at baseline and at 3 and 6 months post sphincteric
injections. Urinary sphincters were examined histologically at 3 or 6 months post
injection for muscle and collagen content, presence and distribution of injected
(GFP+) vs. native cells, presence of vascular structures, somatic and adrenergic
innvervation, and cell immunohistochemical phenotype.

Results. Pudendal nerve transection produced sustained reductions in MUP,
sphincteric muscle content, vascularity and innervations over 6 months in the
noncell/no CXCL-12 treated monkeys. Both cell and CXCL-12 injections restored
these measures to baseline, or those of uninjured control monkeys (Figures 1A-1B).
All cells within the regenerating sphincter complex of treated animals expressed
appropriate muscle-specific proteins (skeletal muscle actin, smoothelin) in the skeletal
and smooth muscle layer of the sphincter complex and urothelial cell markers
(uroplakins, cytokeratins). Labeled (GFP+) cells could be found incorporating into the
skeletal and smooth muscle layers, the vasculature and the urothelium, but only in
small numbers (5-10% of the total). There was marked expression of CXCL-12 by
injected and native cells within the sphincter complex.

These data show that both injected cells and chemokine produced equal
improvements in structure and function in this model of sphincter deficiency.

More particularly, it was observed that SDF-1 injection lead to both
improvement of skeletal muscle structure and function and improvement of smooth

muscle structure and function, with both occurring in the anatomically correct
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organization within the sphincter complex of the subject. In addition, SDF-I injection lead to
improvement of vascularization within the sphincter complex, improvement of voluntary
innervations (with specificity to skeletal muscle) in the sphincter complex, and improvement of
involuntary/autonomic innervations (with specificity to smooth muscle) in the sphincter complex
of the subject.

Definitions of specific embodiments of the invention as claimed herein follow.

According to a first embodiment of the invention, there is provided a method of treating a
subject afflicted with a persistent sphincter deficiency disorder, comprising administering
stromal cell-derived factor 1 (SDF-1) to a sphincter of the subject in a treatment-effective
amount.

According to a second embodiment of the invention, there is provided use of SDF-1 or a
vector encoding SDF-1 in the manufacture of a medicament for the treatment of a persistent
sphincter deficiency disorder in a subject.

In the present specification and claims, the word ‘comprising’ and its derivatives
including ‘comprises’ and ‘comprise’ include each of the stated integers but does not exclude the
inclusion of one or more further integers.

The reference to any prior art in this specification is not, and should not be taken as an
acknowledgement or any form of suggestion that the prior art forms part of the common general
knowledge.

The foregoing is illustrative of the present invention, and is not to be construed
as limiting thereof. The invention is defined by the following claims, with equivalents of the

claims to be included therein.
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Claims
1. A method of treating a subject afflicted with a persistent sphincter deficiency disorder,
comprising administering stromal cell-derived factor 1 (SDF-1) to a sphincter of the subject in a

treatment-effective amount.

2. The method of claim 1, wherein said disorder is urinary incontinence and said

sphincter is a urethral sphincter.

3. The method of claim 1, wherein said disorder is a gastrointestinal disorder and said

sphincter is a gastrointestinal sphincter.

4. The method of claim 1, wherein said disorder is bowel incontinence and said sphincter

is a rectal sphincter.

5. The method of any one of claims 1 to 4, wherein said sphincter comprises smooth

muscle.

6. The method of any one of claims 1 to 4, wherein said sphincter comprises skeletal

muscle.

7. The method of any one of claims 1 to 4, wherein said sphincter comprises a complex

of smooth muscle and skeletal muscle.

8. The method of any one of claims 1 to 7, wherein said subject is a male.

9. The method of any one of claims 1 to 7, wherein said subject is a female.

10. The method of any one of claims 1 to 9, wherein said disorder is persistent

Incontinence.
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11. The method of any one of claims 1 to 9, wherein said disorder is urge or latchkey

Incontinence.

12. The method of any one of claims 1 to 11, wherein said administering step is carried

out by injecting SDF-1 into said sphincter.

13. The method of claim 12, wherein said injection is by transluminal (e.g., transurethral

or transrectal) injection.

14. The method of claim 12 or 13, wherein said injection is carried out at a plurality of
sites within the sphincter or sphincter complex (e.g., in or adjacent the junction between the

skeletal muscle layer and the smooth muscle layer of the complex).

15. The method of any one of claims 1 to 14, wherein said SDF-1 is mammalian SDF-1

alpha or mammalian SDF-1 beta.

16. The method of any one of claims 1 to 15, wherein said administering step is carried
out by injecting a nucleic acid vector encoding SDF-1 into said sphincter, which vector expresses

said encoded SDF-1.

17. The method of claim 16, wherein said vector is a plasmid vector and said SDF-1 is

mammalian SDF-1 alpha or mammalian SDF-1 beta.

18. The method of claim 10, wherein said subject is afflicted with persistent

incontinence persisting at least 3 months.

19. The method of claim 10, wherein said subject is afflicted with persistent

incontinence persisting at least 6 months.
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20. The method of claim 10, wherein said persistent incontinence comprises
deterioration of skeletal muscle, smooth muscle, vascularization, and/or autonomic innervation

of the sphincter complex.

21. Use of SDF-1 or a vector encoding SDF-1 in the manufacture of a medicament for the

treatment of a persistent sphincter deficiency disorder in a subject.
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