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cells show the effects of increasing leak point pressure and 
urethral sphincter contractility, and thus are useful as an agent 
for treating urinary incontinence. 
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CELLULAR THERAPEUTICAGENT FOR 
INCONTINENCE OR URINE COMPRISING 
STEM CELLS ORIGINATED FROMIDECDUA 

OR ADPOSE 

TECHNICAL FIELD 

0001. The present invention relates to a cellular therapeu 
tic agent for treating urinary incontinence, and more particu 
larly to a cellular therapeutic agent for treating urinary incon 
tinence, which contains stem cells derived from the decidua 
of the placenta or menstrual fluid or stem cells derived from 
adipose tissue. 

BACKGROUND ART 

0002 Stem cells refer to cells having not only self-repli 
cation ability but also the ability to differentiate into at least 
two cells, and can be divided into totipotent stem cells, pluri 
potent stem cells, and multipotent stem cells. 
0003 Totipotent stem cells are cells with totipotent prop 
erties capable of developing into one perfect individual, and 
these properties are possessed by cells up to the 8-cell stage 
after the fertilization of an oocyte and a sperm. When these 
cells are isolated and transplanted into the uterus, they can 
develop into one perfect individual. Pluripotent stem cells, 
which are cells capable of developing into various cells and 
tissues derived from the ectodermal, mesodermal and endo 
dermal layers, are derived from an inner cell mass located 
inside blastocysts generated 4-5 days after fertilization. These 
cells are called "embryonic stem cells' and can differentiate 
into various other tissue cells but not form new living organ 
isms. Multipotent stem cells are stem cells capable of differ 
entiating into only cells specific to tissues and organs con 
taining these cells. 
0004. The multipotent stem cells were first isolated from 
adult bone marrow (Y. Jiang et al., Nature, 418:41, 2002), and 
then also found in other various adult tissues (C.M. Ver?aillie, 
Trends Cell Biol., 12:502, 2002). In other words, although 
bone marrow is the most widely known source of stem cells, 
the multipotent stem cells were also found in the skin, blood 
vessels, muscles and brains (J. G. Tomas et al., Nat. Cell Biol., 
3:778, 2001; M. Sampaolesi et al., Science, 301:487, 2003;Y. 
Jiang et al., Exp. Hematoll., 30:896, 2002). However, stem 
cells are very rarely present in adult tissues, such as bone 
marrow, and such cells are difficult to culture without induc 
ing differentiation, and thus difficult to culture in the absence 
of specifically screened media. Namely, it is very difficult to 
maintain the isolated stem cells in vitro. 
0005 Recently, adipose tissue was found to be a new 
source of multipotent stem cells (B. Cousin et al., BBRC., 
301:1016, 2003: A. Miranville et al., Circulation, 110:349, 
2004; S. Gronthos et al., J. Cell Physiol., 189:54, 2001; M.J. 
Seo et al., BBRC., 328:258, 2005). Namely, it was reported 
that a group of undifferentiated cells is included in human 
adipose tissue obtained by liposuction and has the ability to 
differentiate into fat cells, osteogenic cells, myoblasts and 
chondroblasts (P. A. Zuk et al., Tissue Eng., 7:211, 2001; A. 
M. Rodriguez et al., BBRC, 315:255, 2004). This adipose 
tissue has an advantage in that it can be extracted in large 
amounts, and thus, it receives attention as a new source of 
stem cells, which can overcome the existing shortcomings. 
Also, recent studies using animal model experiments disclose 
that adipose tissue-derived cells have the abilities to regener 
ate muscles and stimulate the differentiation of neural blood 
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vessels. Thus, these adipose tissue-derived cells are being 
attention as a new Source of stem cells. 
0006. The present inventors have previously cultured 
finely cut placentatissue in a medium containing collagenase 
and bFGF, isolated placenta stem cells from the culture broth, 
and then allowed the isolated stem cells to differentiate into 
myocytes, osteogenic cells, neurocytes, adipocytes, chondro 
cytes and pancreatic beta cells (Korean Patent Publication 
No. 2007-0101756A). 
0007 Meanwhile, urinary incontinence in women is 
caused by sagging of the urethra and bladder, which results 
from weakening of pelvic floor muscles arising from puden 
dal nerve injury due to frequent childbirth and aging. Cur 
rently, the number of female urinary incontinence patients in 
Korea is estimated to be about 4,000,000-5,000,000 and is 
increasing every year due to a rapid increase in the number of 
old age women. Thus, female urinary incontinence is becom 
ing one of serious Social problem worldwide. To treaturinary 
incontinence patients, injection therapy or Surgical therapy 
for supporting the urethra and bladder are used. Currently, the 
Surgical therapy which is an invasive method has a problem in 
that complications can occur, and the injection therapy has 
problems in that it employs expensive substances, and thus 
cannot be easily applied to all patients, and in that it has a 
success rate of only 50-60%, such that injection and surgery 
are required again. 
0008 Stem cell injection therapy does not need anesthesia 
and enables easy injection of stem cells into urethral sphinc 
ter. Thus, if the stem cell injection therapy can improve the 
contractility of urethral sphincter and increase leak point 
pressure, the stem cell therapy can be advantageously used to 
treaturinary incontinence. However, there is no study on the 
use of stem cells for treating urinary incontinence. 
0009. Accordingly, the present inventors have made many 
efforts to develop an agent for treating urinary incontinence 
containing stem cells and, as a result, found that placental 
decidua-derived stem cells or adipose-derived stem cells are 
effective for the treatment of urinary incontinence, thereby 
completing the present invention. 

SUMMARY OF INVENTION 

0010. It is therefore a main object of the present invention 
to provide cellular therapeutic agent for treating urinary 
incontinence, which contains, as an active ingredient, stem 
cells derived from the decidua of the placenta or menstrual 
fluid or stem cells derived from adipose. 
0011. Another object of the present invention is to provide 
a method for preparing cellular therapeutic agent for treating 
urinary incontinence, which contains, as an active ingredient, 
stem cells derived from the decidua of the placenta or men 
strual fluid or stem cells derived from adipose. 
0012 Still another object of the present invention is to 
provide the use of stem cells derived from the decidua of the 
placenta or menstrual fluid or stem cells derived from adipose 
for preventing or treating urinary incontinence. 
0013. Other features and embodiments of the present 
invention will be more apparent from the following detailed 
description and the appended claims. 

BRIEF DESCRIPTION OF DRAWINGS 

0014 FIG. 1 is a microscopic photograph showing the 
morphology of mesenchymal stem cells (MSCs) derived 
from the decidua of the placenta. 
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0015 FIG. 2 is a graphic diagram showing the cumulative 
population doubling level (CPDL) as a function of passage 
number of decidual-derived stem cells. 
0016 FIG.3 is a photograph showing that the first-passage 
decidual cells cultured in SFM medium formed spheres. 
0017 FIG. 4 is a photograph showing the results obtained 
by analyzing the surface antigens of decidua-derived MSCs 
using a flow cytometer (FACS). 
0018 FIG. 5 is a photograph showing the results of immu 
nocytochemical analysis performed using the indicated anti 
bodies A: OCT4: B: SSEA4; and C: CD44, CD54 and con 
trol. 
0019 FIG. 6 shows the results of RT-PCR for OCT4 lane 
1: marker, lane 2: RT-reaction control; lane 3: amniotic stem 
cells; lane 4: decidual-derived stem cells; and lane 5: PCR 
reaction control. 
0020 FIG. 7 is a microscopic photograph showing the 
results of immunocytochemical analysis (C.Myosin-FITC) 
for decidua-derived stem cells induced for 10 days in 
MM-3160 medium (SKBM medium for myogenic differen 
tiation) in myogenesis. 
0021 FIG. 8 is a photograph showing that the pudendal 
nerve of a nude mouse is transected. 
0022 FIG. 9 is a photograph showing a process of mea 
Suring leak point pressure using a tilt table (A and B). 
0023 FIG. 10 is a graphic diagram showing the results of 
leak point pressure measured according to the results 
obtained in Example 6 (A: leak point pressure at 4 weeks, B: 
leak point pressure at 8 weeks, N: normal group, D: control 
group, P1: experimental group 1, and P2: experimental group 
2). 
0024 FIG. 11 is a graphic diagram showing the results of 
leak point pressure measured according to the results 
obtained in Example 7 (A: leak point pressure at 4 weeks, B: 
leak point pressure at 8 weeks, N: normal group, D: control 
group, A1: experimental group 1, and A2: experimental group 
2). 
0025 FIG. 12 is a photograph showing a process of mea 
Suring urethral sphincter contractility using an organ bath (A 
and B). 
0026 FIG. 13 is a graphic diagram showing the urethral 
sphincter contractility measured by electrical field stimula 
tion, according to the results obtained in Example 8 (A: 
urethral sphincter contractility at 4 weeks; B: urethral sphinc 
ter contractility at 8 weeks; N: normal group; D: control 
group; P1: experimental group 1; and P2: experimental group 
2). 
0027 FIG. 14 is a graphic diagram showing the urethral 
sphincter contractility by measured administration of acetyl 
choline, according to the results obtained in Example 8 (A: 
urethral sphincter contractility at 4 weeks; B: urethral sphinc 
ter contractility at 8 weeks; N: normal group; D: control 
group; P1: experimental group 1; and P2: experimental group 
2). 
0028 FIG. 15 is a graphic diagram showing the urethral 
sphincter contractility measured by electrical field stimula 
tion, according to the results obtained in Example 9 (A: 
urethral sphincter contractility at 4 weeks; B: urethral sphinc 
ter contractility at 8 weeks; N: normal group; D: control 
group; Al: experimental group 1; and A2: experimental group 
2). 
0029 FIG. 16 is a graphic diagram showing the urethral 
sphincter contractility measured by the administration of ace 
tylcholine, according to the results obtained in Example 9 (A: 
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urethral sphincter contractility at 4 weeks; B: urethral sphinc 
ter contractility at 8 weeks; N: normal group; D: control 
group; Al: experimental group 1; and A2: experimental group 
2). 
0030 FIG. 17 shows the results of the H/E staining, SMA 
immunostaining and My HC immunostaining of urethral tis 
sue of female nude mice, conducted in Example 10. 
0031 FIG. 18 shows the results of the H/E immunostain 
ing of the urethral tissue of male mice, according to the results 
obtained in Example 10. 
0032 FIG. 19 shows the results of the H/E staining, SMA 
immunostaining and MyHC immunostaining of the urethral 
tissue of female nude mice, according to the results obtained 
in Example 11. 
0033 FIG. 20 shows the results of the H/E immunostain 
ing of the urethral tissue of male mice, according to the results 
obtained in Example 11. 

DETAILED DESCRIPTION OF THE INVENTION, 
AND PREFERRED EMBODIMENTS 

0034. In one aspect, the present invention relates to a cel 
lular therapeutic agent for treating urinary incontinence, 
which contains stem cells derived from the decidua of the 
placenta or menstrual fluid or stem cells derived from adi 
pose, as an active ingredient. 
0035. In the present invention, the stem cells derived from 
the decidua of the placenta have the following characteristics: 
(a) showing immunophenotypes positive for CD29 and 
CD90, but negative for CD31 and CD45; (b) showing immu 
nophenotypes positive for Oct4, SSEA-4 and Cripto-1; (c) 
growing attached to plastic, showing morphological features 
of round or spindle shape, and forming spheres in SFM 
medium so as to be able to be maintained in an undifferenti 
ated State for a long period of time; and (d) having the ability 
to differentiate into myocytes. 

1. Definition of Terms 

0036. As used herein, the term “stem cell” refers to a 
master cell that can reproduce indefinitely to form the spe 
cialized cells of tissues and organs and includes developmen 
tally pluripotent and multipotent stem cells. A stem cell can 
divide to produce two daughter stem cells, or one daughter 
stem cell and one progenitor (“transit') cell, which then pro 
liferates into the tissue's mature, fully formed cells. 
0037. As used herein, the term “differentiation refers to a 
phenomenon in which the structure or function of cells is 
specialized during the division, proliferation and growth 
thereof, that is, the feature or function of cell or tissue of an 
organism changes in order to perform work given to the cellor 
tissue. Generally, it refers to a phenomenon in which a rela 
tively simple system is divided into two or more qualitatively 
different partial systems. For example, it means that a quali 
tative difference between the parts of any biological system, 
which have been identical to each other at the first, occurs, for 
example, a distinction, such as a head or a body, between egg 
parts, which have been qualitatively identical to each other at 
the first in ontogenic development, occurs, or a distinction, 
Such as a muscle cell or a nerve cell, between cells, occurs, or 
the biological system is divided into qualitatively distinguish 
able parts or partial systems as a result thereof. 
0038. As used herein, the term "cellular therapeutic agent' 
refers to a drug used for the purpose of treatment, diagnosis 
and prevention, which contains a cell or tissue prepared 
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through isolation from humans, culture and specific operation 
(as provided by the US FDA). Specifically, it refers to a drug 
used for the purpose of treatment, diagnosis and prevention 
through a series of behaviors of in vitro multiplying and 
sorting living autologous, allogenic and Xenogenic cells or 
changing the biological characteristics of cells by other 
means for the purpose of recovering the functions of cells and 
tissues. Cellular therapeutic agents are broadly divided, 
according to the differentiation level of cells, into somatic cell 
therapeutic agents and stem cell therapeutic agents. The 
present invention particularly relates to a cellular therapeutic 
agent containing decidua-derived stem cells or adipose-de 
rived stem cells. 

2. Isolation and Purification of Decidua-Derived Stem Cells 

0039. The placenta is formed for an embryo during preg 
nancy and is generally in the shape of a disk having a weight 
of about 500 g, a diameter of about 15-20 cm and a thickness 
of 2-3 cm. One side of the placenta is in contact with the 
mother body, and the other side is in contact with an embryo. 
The space in the placenta contains the mother's blood for 
Supplying nutrients to an embryo. The placenta consists of 
three layers: amnion, chorion and decidua. The amnion is a 
thin clear membrane Surrounding an embryo and contains 
amniotic fluid, and the stem cells of an embryo are present in 
the amnion. The decidua is a membrane formed as a result of 
a process in which the epithelial cells of the uterus are modi 
fied so that a fertilized egg becomes implanted in the uterine 
wall. The decidua contains mother's stem cells. In the present 
invention, stem cells were isolated from the decidua. 
0040 Decidua-derived stem cells isolated from the human 
term placenta according to the present invention are classified 
as autologous adult stem cells, which do not cause ethical 
problems, because they are derived from placentatissue. 
0041 Stem cells are generally isolated and purified from 
the placental decidua through the following method. After 
expulsion of mammalian placenta (preferably human pla 
centa) from the uterus, the decidua is isolated from the pla 
centa, treated and cultured to produce multipotent stem cells, 
placental decidua-derived stem cells and other biomaterials. 
Placental decidua-derived stem cells are obtained from the 
placenta expulsed from the uterus. In a preferred embodi 
ment, the placenta is cultured in the presence of growth fac 
tors, for example, bFGF (Basic Fibroblast Growth Factor). 
0042. In the present invention, stem cells were isolated and 
purified from human placental decidua through the following 
method. Decidua tissues were isolated from human placental 
tissue samples and washed with PBS, and then the decidua 
tissues are finely cut. The finely cut decidua tissues were 
transferred into a 100-mm dish, and then chemically 
degraded in collagenase (1 mg/ml)-containing DMEM (Dul 
becco's Modified Eagle Medium, Gibco) at 37° C. for 1 hour. 
0043. The chemically decomposed tissues were filtered 
through a 100-um mesh to remove non-decomposed tissues, 
and then centrifuged at 1200 rpm for 1-10 minutes. The 
Supernatant was suctioned, and pellets remaining on the bot 
tom were washed with PBS, and then centrifuged at 1200 rpm 
for 1-10 minutes. The pellets remaining on the bottom were 
well suspended as single cells, and then cultured in a bFGF 
containing DMEM medium. At this time, mesenchymal stem 
cells were attached to the bottom, and the other cells were 
Suspended. 
0044. Such placental decidua-derived stem cells grew 
attached to plastic and showed morphological features of 
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round and spindle shape. After two days, cells unattached to 
the dish bottom were washed with PBS and cultured while 
replacing the medium at an interval of 2-3 days, thus obtain 
ing a solution of decidua-derived stem cells isolated from the 
human placenta. 
0045. The proliferation rate of the isolated decidua-de 
rived stem cells was examined and, as a result, it could be seen 
that these cells showed a gradual increase in CPDL up to 
passage number 12, Suggesting that these cells had high pro 
liferation rate (FIG. 2). 
0046. The obtained stem cells derived from the placental 
decidua form spheres in SFM medium, and thus can be main 
tained in an undifferentiated State for a long period of time 
(FIG. 3). One example of SFM medium usable in the present 
invention may be MEBM (mammary epithelial basal 
medium) containing 2% B27. 500 mM 2-mercaptoethanol. 1 
ug/ml hydrocortisone, 5ug/ml insulin, 20 ng/ml EGF and 20 
ng/ml bFGF. 
0047. The number and type of proliferated cells can easily 
be monitored by measuring changes in morphology and cell 
Surface markers using standard cell detection techniques such 
as flow cytometry, cell sorting, immunocytochemistry (e.g., 
staining with tissue specific or cell-marker specific antibod 
ies), fluorescence activated cell sorting (FACS), magnetic 
activated cell sorting (MACS), or by examining the morphol 
ogy of cells using an optical microscope or confocal micro 
Scope, or by measuring changes in gene expression using 
techniques well known in the art, such as PCR and gene 
expression profiling. 
0048. In a preferred embodiment, stem cells derived from 
the decidua of the placenta or menstrual fluid are sorted using 
techniques known in the art, for example, density gradient 
centrifugation, magnetic cell separation, flow cytometry and 
other cell separation methods. 
0049 Methods of obtaining multipotent stem cells 
expressing the desired Surface antigens from stem cell broth 
derived from decidua of the placenta or menstrual fluid 
obtained above include a FACS method using a flow cytom 
eter with sorting function (Int. Immunol., 10(3):275, 1998), a 
method using magnetic beads, and a panning method using an 
antibody specifically recognizing multipotent stem cells (J. 
Immunol., 141 (8):2797, 1998). Also, methods for obtaining 
multipotent stem cells from a large amount of culture broth 
include a method where antibodies specifically recognizing 
molecules expressed on the surface of cells (hereinafter, 
referred to as 'surface antigens') are used alone or in combi 
nation as columns. 
0050 Flow cytometry sorting methods may include a 
water drop charge method and a cell capture method. In one 
embodiment, cell Surface marker-specific antibodies or 
ligands are labeled with distinct fluorescent labels. Cells are 
processed through a cell sorter, allowing separation of cells 
based on their ability to bind to the antibodies used. FACS 
sorted particles may be directly deposited into individual 
wells of 96-well or 384-well plates to facilitate separation and 
cloning. 
0051. In any of these methods, an antibody specifically 
recognizing an antigen on the cell Surface is fluorescently 
labeled, the intensity of fluorescence emitted from an anti 
body bonded with the molecule expressed on the surface of 
the cell is converted to an electric signal whereby the 
expressed amount of the antigen can be quantified. It is also 
possible to separate cells expressing a plurality of Surface 
antigens by combination of fluorescence types used therefor. 
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Examples of fluorescences which can be used in this case 
include FITC (fluorescein isothiocyanate), PE (phycoeryth 
rin), APC (allo-phycocyanin), TR (Texas Red), Cy 3, 
CyChrome, Red 613, Red 670, TRI-Color, Quantum Red, etc. 
0052 FACS methods using a flow cytometer include: a 
method where the above stem cell broth is collected, from 
which cells are isolated by, for example, centrifugation, and 
stained directly with antibodies; and a method where the cells 
are cultured and grown in a suitable medium and then stained 
with antibodies. The staining of cells is performed by mixing 
a primary antibody recognizing a surface antigen with a target 
cell sample and incubating the mixture at 4°C. for 30 minutes 
to 1 hour. When the primary antibody is fluorescently labeled, 
the cells are isolated with a flow cytometer after washing. 
When the primary antibody is not fluorescently labeled, cells 
reacted with the primary antibody and a fluorescent labeled 
secondary antibody having binding activity to the primary 
antibody are mixed after washing, and incubated at 4°C. for 
30 minutes to 1 hour. After washing, the cells stained with the 
primary and secondary antibodies are isolated with a flow 
cytometer. 
0053. The above-described method for isolating and puri 
fying the decidua-derived stem cells can also be easily 
applied to the adipose-derived stem cells of the present inven 
tion. 
3. Characteristics of Stem Cells Derived from Placental 
Decidua 

0054 The stem cells isolated from the placental decidua 
are homogenous and sterile. Furthermore, the stem cells are 
readily obtained in a form suitable for administration to 
humans, that is, they are of pharmaceutical grade. 
0055. After long-term culture, cells can be characterized 
with CD-series of Surface antigen markers, for example, 
CD29 (mononuclear cell marker), CD31 (endothelial celland 
stem cell marker), CD45 (hematopoietic cell marker) and 
CD90 (mononuclear stem cell marker), and can be applied to 
FACS analysis. 
0056 Preferred placental decidua-derived stem cells 
obtained by the method of the present invention may be 
identified by the presence of cell surface markers having the 
following characteristics: showing immunophenotypes posi 
tive for CD29 and CD90, but negative for CD31 and CD45. 
Such cell Surface markers are routinely determined according 
to methods well known in the art, e.g. by flow cytometry, 
followed by washing and staining with an anti-cell Surface 
marker antibody. 
0057 Also, the placental decidua-derived stem cells 
according to the present invention can be identified using 
Octa, SSEA4 and Cripto-1 markers that can be considered as 
an undifferentiated marker for stem cells (FIGS. 4, 5 and 6). 
Octa is well known as an undifferentiated marker for stem 
cells, and it is general to test Oct4 expression ability in order 
to identify stem cells in an undifferentiated state, as disclosed 
in Korean Patent Application No. 10-2004-0105716, entitled 
"Monoclonal antibody specific to human embryonic stem 
cells”, Korean Patent Application No. 10-2004–0096780, 
entitled “Double-stranded RNA for inhibition of expression 
of Oct4 gene that maintains undifferentiated State of mam 
malian embryonic stem cells’, Korean Patent Application No. 
10-2006-0092.128, entitled “Human umbilical cord blood 
derived multipotent stem cells having increased ability to 
proliferate due to osteoblast-based structure and preparation 
method thereof, and the like. Also, it is well known that 
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SSEA4 (stage specific embryonic antigen 4) and Cripto-1 are 
present on the Surface of human embryonic stem cells. 
0058. The expression of Octa is confirmed using RT-PCR 
(Reverse Transcriptase-Polymerase Chain Reaction) together 
with FACS. The method of RT-PCR is a technique known in 
the art. RT-PCR is a technique comprising synthesizing cor 
responding cDNA using RNA of a specific region as a tem 
plate and carrying out PCR amplification using the cDNA, 
and consists of the steps of (1) preparing cDNA from RNA 
using reverse transcriptase, and (2) amplifying a specific 
region using the cDNA, and the step (2) is the same as a 
method of amplifying a specific gene region from genomic 
DNA. This method can be performed in a simple manner 
compared to RNA analysis which has been possible through 
methods such as Northern blot hybridization, and it allows the 
base sequence of a gene to be determined. Thus, this method 
is greatly useful mainly in studying the base sequence and 
transcription level of mRNA. 
0059. The placental decidua-derived stem cells of the 
present invention are positive for the expression of Oct4. 
SSEA4 and Cripto-1 (FIGS. 4, 5 and 6). 

4. Differentiation of Placental Deciduas-Derived Stem Cells 

0060. The placental decidua-derived stem cells obtained 
according to the inventive method can be induced to differ 
entiate along specific cell lineages, including differentiation 
into myocytes. In a specific embodiment, the placental 
decidua-derived stem cells obtained according to the inven 
tive method are induced to differentiate for use in transplan 
tation and ex vivo treatment protocols. In a specific embodi 
ment, the placental decidua-derived stem cells obtained 
according to the inventive method are induced to differentiate 
into a particular cell type and are genetically engineered to 
provide a therapeutic gene product. 
0061 The differentiation of the placental decidua-derived 
stem cells into particular myocytes can be measured accord 
ing to any method known in the art, and the placental decidua 
derived stem cells can be induced to differentiate into myo 
cytes by pretreating the placental decidua-stem cells with 
azacytidine for one day and then culturing the pretreated cells 
in SKBM medium (Cambrex, Co.). 
0062. Determination that the stem cells have differentiated 
into myocytes can be accomplished by methods well-known 
in the art, e.g., measuring changes in morphology and cell 
Surface markers (e.g., staining cells with tissue-specific or 
cell-marker specific antibodies) using techniques such as 
flow cytometry or immunocytochemistry, or by examining 
the morphology of cells using an optical microscope or con 
focal microscope, or by measuring changes in gene expres 
sion using techniques well known in the art, such as PCR and 
gene-expression profiling. 

5. Use of Placental Deciduas-Derived Stem Cells and Cells 
Differentiated Therefrom 

0063. The placental decidua-derived stem cells according 
to the present invention can be used for a wide variety of 
therapeutic protocols in which the tissue or organ of the body 
is augmented, repaired or replaced by the engraftment, trans 
plantation or infusion of a desired cell population, such as a 
placental decidua-derived stem cell or placental decidua-de 
rived stem cell population. The placental decidua-derived 
stem cells of the present invention can be used to replace or 
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augment existing tissues to grow new or altered tissues, or to 
bond the tissues with biological tissues or structures. 
0064. In a preferred embodiment of the present invention, 
the placental decidua-derived stem cells may be used in 
autologous and allogenic transplants, including HLA 
matched and HLA-mismatched hematopoietic transplanta 
tions. 
0065. The placental decidua-derived stem cells of the 
present invention may be used instead of specific classes of 
progenitor cells (e.g., chondrocytes, stem cells, hematopoi 
etic cells, pancreatic parenchymal cells, neuroblasts, muscle 
progenitor cells, etc.) in therapeutic or research protocols in 
which progenitor cells would typically be used. 
0066. In addition, the placental decidua-derived stem cells 
of the present invention may be formulated as injectable 
preparations (e.g., WO 96/39101 incorporated herein by ref 
erence in its entirety). In an alternative embodiment, the cells 
and tissues of the present invention may be formulated using 
polymerizable or cross-linking hydrogels as described in U.S. 
Pat. Nos. 5,709,854, 5,516,532 and 5,654,381, each of which 
is incorporated herein by reference in their entirety. 

6. Adipose-Derived StemCells and Use Thereof 
0067. The adipose-derived stem cells of the present inven 
tion are obtained from adipose tissue harvested through lipo 
Suction, and grow attached to a plastic culture dish. 
0068 Specifically, the adipose-derived stem cells of the 
present invention are adipose-derived stem cells, isolated and 
cultured according to the disclosure of Korean Patent Appli 
cation No. 10-2007-0050624, Korean Patent Application No. 
10-2007-0042645, Korean Patent Registration No. 
10-0679642 or Korean Patent Registration No. 10-0788632, 
which were filed by the applicant. 
0069. The adipose-derived adult stem cells have the fol 
lowing characteristics: 
0070 (a) showing positive immunological responses to all 
of CD73, CD90, CD29, CD44 and CD105, and negative 
immunological responses to all of CD133, CD34, CD45, 
CD4, CD31, CD62p, CD14 and HLA-DR; and 
0071 (b) growing attached to a plastic material, showing 
morphological feature of spindle shape, and forming spheres 
in a medium containing CORM-2 so as to be able to be 
maintained in an undifferentiated State for a long period of 
time. 
0072. In the present invention, for the sphere culture of the 
stem cells of the present invention, the isolated adipose-de 
rived multipotent stem cells were cultured in a CORM-2- 
containing MEBM and, as a result, they started to form 
spheres from 3 days after seeding. This suggests that the 
adipose-derived stem cells are maintained in an undifferenti 
ated State, and thus have high proliferation rates. 
0073. Also, in order to examine the immunological prop 
erties of the adipose-derived stem cells, according to, but not 
limited to, the analysis of immunological characteristics 
described in the above-mentioned patent documents, the adi 
pose-derived stem cells were washed with PBS and treated 
with trypsin. The treated cells were collected and centrifuged 
at 1000 rpm for 5 minutes. After the supernatant was dis 
carded, the cells were washed with a mixture of 2% FBS and 
PBS, followed by centrifugation at 1000 rpm for 5 minutes. 
After this, the Supernatant was discarded, and then the cells 
were suspended in PBS and dispensed into a well plate at a 
density of 1x10 cells for each sample. An antibody (R-phy 
coerythrin-conjugated mouse anti-human monoclonal anti 
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body) was placed into each well and incubated on ice for 40 
minutes to induce the binding thereof. After the incubation, 
the cell suspension was centrifuged at 1000 rpm for 5 min 
utes, the Supernatant was removed, and the cells were washed 
twice with PBS. Then, the cells were fixed with 1% paraform 
aldehyde, and the Surface antigens of the obtained multipo 
tent stem cells were analyzed by FACS. As a result, the 
inventive adipose-derived multipotent stem cells were posi 
tive for CD73 (91%), CD90 (97%), CD29 (96%), CD44 
(83%) and CD105 (80%). Also, the immunophenotypes of 
the multipotent stem cells for other antigens were analyzed 
and, as a result, the cells were negative for CD133, CD34, 
CD45, CD4, CD31, CD62p, CD14 and HLA-DR. 
0074 The adipose-derived multipotent stem cells were 
stored in each of saline, saline--Sucrose, Saline--sucrose--5% 
albumin, and PBS+sucrose, and then analyzed for the ability 
to form spheres. For this purpose, the adipose-derived multi 
potent stem cells were seeded and cultured in each well of a 
6-well culture plate containing a serum-free MEBM medium 
(containing 10 uM CORM-2, 5 ml antibiotic-antimycotic 
Solution (100X), 1 ug/ml hydrocortisone, 5 g/ml insulin, 20 
ng/ml EGF, 40 ng/ml FGF, B27 and 3-mercaptoethanol) at a 
cell concentration of 5x10-1x10 cells/ml. As a result, the 
stem cells started to form spheres from 3-7 days after the 
seeding, and the stem cells proliferated to form spheres even 
at 7-10 days after the seeding. 
0075. In one embodiment of the present invention, adi 
pose-derived stem cells are obtained by preparing raw mate 
rials containing tumescent solution and fatty tissue obtained 
from liposuction or a disposable syringe having a catheter 
connected thereto, Subjecting the raw materials to a myco 
plasma test and a sterility test, selecting a sample satisfying 
the quality standards, from among the raw materials, centri 
fuging the selected sample into a fatty layer and an aqueous 
layer, pretreating the sample of the aqueous layer with a 
collagenase solution, and then culturing the resulting cells in 
the medium disclosed in the above-mentioned patent docu 
mentS. 

0076. The adipose-derived stem cells according to the 
present invention can be used for a wide variety of therapeutic 
protocols in which the tissue or organ of the body is aug 
mented, repaired or replaced by the engraftment, transplan 
tation or infusion of a desired cell population, such as an 
adipose-derived stem cell or adipose-derived stem cell popu 
lation. The adipose-derived stem cells of the present invention 
can be used to replace or augment existing tissues to grow 
new or altered tissues, or to bond the tissues with biological 
tissues or structures. 
0077. The adipose-derived stem cells obtained according 
to the inventive method can be induced to differentiate along 
specific cell lineages, including differentiation into myo 
cytes. In a specific embodiment, the adipose-derived stem 
cells obtained according to the inventive method are induced 
to differentiate for use in transplantation and ex vivo treat 
ment protocols. In a specific embodiment, the adipose-de 
rived stem cells obtained according to the inventive method 
are induced to differentiate into a particular cell type and are 
genetically engineered to provide atherapeutic gene product. 
The differentiation of the adipose-derived stem cells into 
particular myocytes can be measured according to any 
method known in the art. 

0078 Determination that the stem cells have differentiated 
into myocytes can be accomplished by methods well-known 
in the art, e.g., measuring changes in morphology and cell 



US 2011/0059052 A1 

Surface markers (e.g., staining cells with tissue-specific or 
cell-marker specific antibodies) using techniques such as 
flow cytometry or immunocytochemistry, or by examining 
the morphology of cells using an optical microscope or con 
focal microscope, or by measuring changes in gene expres 
sion using techniques well known in the art, Such as PCR and 
gene-expression profiling. 
0079. 7. Development of Agent for Treating Urinary 
Incontinence Containing Stem Cells Derived from Placental 
Decidua or Adipose 
0080. The inventive cellular therapeutic agent for treating 
urinary incontinence containing placental decidua-derived or 
adipose-derived stem cells is based on the principle in which 
the placental decidua-derived stem cells or adipose-derived 
stem cells increase leak point pressure, indicating an 
improvement in the function of internal urethral sphincter, 
and increase urethral sphincter contractility, indicating an 
improvement in the function of external urethral sphincter. 
0081. As used herein, the term “leak point pressure” refers 

to either the intravesical pressure at the time of leakage of 
urine or Valsalva leak point pressure, and the decrease in leak 
point pressure is a major cause of urinary incontinence. 
0082 In the present invention, in order to measure the 
effect of the placental decidua-derived stem cells or adipose 
derived stem cells on the treatment of urinary incontinence, 
particularly on leak point pressure, female nude mice were 
divided into a normal group, a control group and experimental 
groups. Then, the intravesical pressure in each of the normal 
group, the control group (in which the pudendal nerve was 
cut) and the experimental groups (in which the pudendal 
nerve was cut, and then injected with the placental decidua 
derived stem cells or adipose-derived stem cells) was 
increased, and leak point pressure in each group was mea 
Sured. As a result, it was confirmed that the placental decidua 
derived stem cells according to the present invention increase 
leak point pressure, and thus can be used as an agent for 
treating urinary incontinence. 
0083. The urethral sphincter muscle functions to regulate 
urination due to the contractility thereof, and weakening of 
the urethral sphincter muscle is also a major cause of urinary 
incontinence. 
0084. In the present invention, in order to measure the 
effect of the placental decidua-derived stem cells or adipose 
derived stem cells on the treatment of urinary incontinence, 
particularly on urethral sphincter contractility, male mice 
were divided into a normal group, a control group and experi 
mental groups. Then, the urethral tissue segment of each 
group was applied with electrical field stimulation or an ace 
tylcholine drug, and urethral sphincter contractility in each 
group was measured. As a result, it was confirmed that the 
placental decidua-derived stem cells or adipose-derived stem 
cells according to the present invention increased urethral 
sphincter contractility, and thus can be used as a cellular 
therapeutic agent for treating urinary incontinence. 
8. Cellular Therapeutic Agent for Treating Urinary Inconti 
nence Containing Stem Cells Derived from Placental 
Decidua, Stem Cells Derived from Decidua of Menstrual 
Fluid or StemCells Derived from Adipose 
0085. As used herein, the term “placental decidua refers to 
a membrane formed as a result of a process in which the 
epithelial cells of the uterus are modified so that a fertilized 
egg becomes implanted in the uterine wall. 
0.086 As used herein, the menstrual fluid contains cervical 
mucus, vaginal discharge, uterine cells, uterine epithelial 
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cells and capillary vessel blood and is mainly composed of 
proteins which form cells and the like. Herein, the uterine 
epithelial cells shed from the uterus and contained in men 
strual fluid are referred to as “the decidua of menstrual fluid'. 

I0087. The adipose-derived stem cells are obtained from 
adipose tissue harvested through liposuction, and grow 
attached to plastic. 
I0088 As described above, the placental decidua and the 
decidua of menstrual fluid are mainly composed of uterine 
epithelial cells. In Examples of the present invention, only the 
urinary incontinence therapeutic effect of the placental 
decidua-derived stem cells was specifically demonstrated, 
but it can be readily inferred that the stem cells derived from 
the decidua of menstrual fluid also have the effect of treating 
urinary incontinence. Moreover, the adipose-derived stem 
cells also have multipotentcy, and thus it can be readily 
inferred that the adipose-derived stem cells can be used to 
treaturinary incontinence. Therefore, it will be obvious to a 
person skilled in the art that the present invention makes it 
possible to realize not only a cellular therapeutic agent for 
treating urinary incontinence containing placental decidua 
derived stem cells, but also a cellular therapeutic agent for 
treating urinary incontinence containing stem cells derived 
from the decidua of menstrual fluid or stem cells derived from 
adipose. 

Examples 

I0089. Hereinafter, the present invention will be described 
in further detail with reference to examples. It is to be under 
stood, however, that these examples are for illustrative pur 
poses only and are not to be construed to limit the scope of the 
present invention. 

Example 1 

Isolation and Culture of StemCells According to the 
Present Invention 

(1) Isolation and Culture of Placental Decidua-Derived Stem 
Cells 

0090 The decidua was isolated from the placenta in the 
following manner according to the method described in 
Korean Patent Publication No. 10-2007-0101756A filed in 
the name of the applicant. Specifically, the placentas were 
collected from normal births and premature births in Guro 
Hospital, Korea University Medical Center, according to the 
Institutional Review Board Guidelines of Korea University 
Medical Center and used for research purposes. The placenta 
tissues were transferred to the laboratory in a state in which it 
was contained in physiological saline containing an antibi 
otic. The placentatissues transferred to the laboratory were 
washed with PBS to remove blood cells and various other 
tissues, or the tissues were treated with hemolysis buffer to 
remove blood cells, or each of amnion, chorion, decidua and 
placental bed tissues constituting the placenta was carefully 
isolated using forceps. 
0091. Each of the isolated decidua tissues was placed on a 
100-mm dish and finely cut with a sterilized scissor to a size 
of 1-2 mm. Then, the cut tissue was placed in a collagenase 
containing medium and was incubated in an incubator at 37° 
C. for 1-4 hours, after which the tissues treated with collage 
nase were filtered through 100-mesh wire cloth. The cells 
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thus isolated were placed in a 75-flask and cultured in a 
bFGF-containing DMEM at 37°C. in a condition of 5% CO, 
(FIG. 1). 

(2) Isolation and Culture of Adipose-Derived Stem Cells 
0092 Adipose-derived stem cells used in this Example 
were adipose-derived stem cells isolated according to the 
method described in Korean Patent Registration No. 
10-0679642 filed in the name of the applicant. Specifically, 
adipose tissue was isolated from the abdominal region by 
suction lipectomy and washed with PBS and then finely cut. 
The cut tissue was digested in collagenase type 1 (1 mg/ml)- 
containing DMEM, at 37°C. for 2 hours. The digested tissue 
was washed with PBS and then centrifuged at 1000 rpm for 5 
minutes. The Supernatant was suctioned off, and the pellets 
remaining on the bottom were washed with PBS and then 
centrifuged at 1000 rpm for 5 minutes. The resulting pellets 
were filtered through a 100 um mesh to remove debris, fol 
lowed by washing with PBS. The resulting cells were incu 
bated in a DMEM medium (10% FBS, 2 mM NAC, 0.2 mM 
ascorbic acid). After overnight, unattached cells were washed 
with PBS, and cultured in Keratinocyte-SFM media (contain 
ing 2 mM NAC, 0.2 mMascorbic acid, 0.09 mM calcium, 5 
ng/ml rEGF, 50 lug/ml BPE, 5 lug/ml insulin and 74 ng/ml 
hydrocortisone) while the media were replaced at two-day 
intervals, thus isolating multipotent stem cells. 

Example 2 
Examination of Proliferation Rate of Placental 

Decidua-Derived Stem Cells 

0093. The proliferation rate of the stem cells obtained 
according to the above-described method of proliferating the 
human placental decidua tissue-derived multipotent stem 
cells, was examined. Placental decidua-derived stem cells 
resulting from the placental decidua tissue samples of differ 
ent human individuals were obtained through the isolation 
method described in Example 1, and then seeded into a 
75-flask at a density of 2x10 cells. 
0094 CPDL is an index indicative of the proliferation rate 
of cells and expressed as the following equation: 

wherein, Ni: the initial number of seeded cells; and Nf the 
final number of cells. 
0095. The CPDL of the decidua-derived stem cells and 
was observed according to passage number and, as a result, 
the cells showed a CPDL value of about 30 at passage 12. This 
CPDL value was similar to that of human adipose tissue 
derived stem cells (Lin et al., stem cells and development, 
14:92, 2005: Zuk et al., Tissue eng, 7:211, 2001). These 
results suggest that the placental decidua-derived stem cells 
according to the present invention have very high prolifera 
tion rate (FIG. 2). 

Example 3 

Immunological Characteristics of Placental Decidua 
Derived Multipotent StemCells 

0096. The placental decidua-derived multipotent stem 
cells obtained in Example 1 were washed with PBS and 
treated with trypsin. Then, the cells were collected and cen 
trifuged at 1000 rpm for 5 minutes. After the supernatant was 
discarded, the cells were suspended in PBS and dispensed 
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into each well at a cell density of 1x10 cells. An antibody 
(R-phycoerythrin-conjugated mouse anti-human monoclonal 
antibody) was placed into each well, and the cells were incu 
bated at 4°C. for 40 minutes. After the incubation, the cell 
broth was centrifuged at 1000 rpm for 5 minutes. After the 
supernatant was removed, the cells were washed with PBS 
and centrifuged at 1000 rpm for 5 minutes. Then, after the 
supernatant was removed, the cells were washed with PBS 
and centrifuged at 1500 rpm for 5 minutes. After the super 
natant was removed, the cells were fixed with 1% paraform 
aldehyde and analyzed using a flow cytometer. As a result of 
analysis, the immunological characteristics of the placental 
decidua-derived stem cells according to the present invention, 
as can be seen in Table 1, the cells showed immunopheno 
types positive for CD29, CD90, Oct-4, SSEA-4 and Cripto-1, 
but negative for CD31 and CD45 (FIG. 4). 

TABLE 1 

Surface antigen analysis (FACS analysis) of placental decidual-derived 
stem cells 

Antigen Decidua-MSCs 

CD29 
CD31 
CD45 
CD90 
Oct-4 
SSEA-4 
Cripto-1 

-- 

Example 4 
Analysis of Oct4 and SSEA-4 Expression of Placen 

tal Decidua-Derived Multipotent Stem Cells 
0097. The placental decidua-derived stem cells obtained 
in Example 1 were washed three times with PBS and fixed 
with 4% paraformaldehyde-containing PBS for 30 minutes. 
After washing three times with PBS, the cells were perme 
abilized with 0.1% Triton-X100-containing PBS for 10 min 
utes. After washing three times with PBS, the cells were 
treated with blocking buffer (5% goat serum) and incubated at 
4°C. for one hour, and then allowed to react with a primary 
antibody-containing blocking buffer overnight. After wash 
ing three times with PBS, the cells were allowed to react with 
a secondary antibody in a dark room for 1 hour. 
(0098. After washing three times with PBS, the cells were 
mounted. As a result, as shown in FIG. 5, the multipotent stem 
cells according to the present invention were positive for Oct4 
and SSEA-4 that are markers for human embryonic stem 
cells. 
0099. Also, the expression of Oct4 was analyzed using 
RT-PCR. The RT reaction was performed for 50 minutes at 
37° C. and 10 minutes at 70° C., and the PCR reaction was 
performed for 5 minutes at 95°C., and 40 cycles, each con 
sisting of 30 sec at 95°C., 40 sec at 58° C. and 1 min at 72°C., 
and then 10 minutes at 72°C. As a result, as shown in FIG. 6, 
it could be seen that the decidual-derived stem cells were 
expressed at 800 bp. 

Example 5 
Differentiation of Placental Decidua-Derived Multi 

potent StemCells into Myocytes 
0100. The placental decidua-derived multipotent stem 
cells obtained in Example 1 were dispensed into a 10 ng/ml 
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fibronectin-coated flask, and then pretreated with 10 LM 
5'-azacytidine for 24 hours. After the pretreatment, the cells 
were cultured in SKBM (Cambrex, Co.) for 10 days, followed 
by immunostaining. 
0101. As a result, the placentatissue-derived multipotent 
stem cells according to the present invention were positive for 
myosin that is a muscle cell-specific antigen. This result Sug 
gests that the human placentatissue-derived multipotent stem 
cells according to the present invention differentiated into 
myocytes (FIG. 7). 

Example 6 
Measurement of Leak Point Pressure in Female 

Nude Mice Injected with Placental Decidua-Derived 
Stem Cells 

(1) Preparation of Experimental Animal Model 

0102. In order to measure the effect of the placental 
decidua-derived stem cells on leak point pressure, 56 female 
nude mice were used. The female nude mice were divided 
into a normal group (n=14), a control group (n=14; in which 
the pudendal nerve was cut), experimental group 1 (n-14: 
injected with 10 placental decidua-derived stem cells 2 
weeks after the pudendal nerve was cut), and experimental 
group 2 (n=14; injected with 107 placental decidua-derived 
stem cells 2 weeks after the pudendal nerve was cut). Each of 
the groups was Subdivided into a 4-week group (n=7) and a 
8-week group (n=7) and measured for leak point pressure at 4 
weeks and 8 weeks. 
0103 Preparation of control group: 14 female nude mice 
were anesthetized with halothane, and the ischiorectal fossa 
was dissected bilaterally to transect the pudendal nerve. Then, 
the pudendal nerve was electrocauterized by about 2 cm, and 
then the skin was Sutured. 
0104 Preparation of experimental groups 1 and 2: 28 
female nude mice were anesthetized with halothane, the 
abdomen was opened by a low midline incision, and then the 
bladder and the urethra were detached (FIG. 8). After urinary 
incontinence occurred 2 weeks after the pudendal nerve 
transection, 10 placental decidua-derived stem cells 
obtained in Example 1 were injected into 14 mice by a 10-ml 
Hamilton Syringeusing a microscope (experimental group 1), 
and the other 14 mice were injected with 107 cells (experi 
mental group 2). 

(2) Measurement of Leak Point Pressure 
0105. The female nude mice were anesthetized with ure 
thane (1.2 g/kg), and the spinal cord was transected at the 
level of T9-T10. Then, the abdomen was opened by low 
midline incision to detach the bladder, and then the bladder 
was Subjected to Suprapubic cystostomy using a PE-90 cath 
eter. 

0106 For the measurement of leak point pressure, the 
female nude mice of each of the normal group, the control 
group and the experimental groups were placed in the Vertical 
tilt/intraversical pressure clamp model (FIG. 9). 150 ml of 
physiological saline was connected to a PE-90 tube, and the 
height of the saline was increased slightly each time to 
increase the intravesical pressure of the experimental mice. 
0107 The pressure recorded at the beginning of leakage of 
urine was defined as LPP (leak point pressure). 
0108. As shown in FIG. 10, the normal group (N), the 
control group (D), the experimental group 1 (P1) and the 
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experimental group 2 (P2) showed leak point pressures of 
22.8+0.9, 11.6+0.6, 20.4+0.8 and 21.5+0.9 cmH2O, respec 
tively, at 4 weeks (FIG. 10A), and showed leak point pres 
sures of 22.6+0.8, 11.5+0.7, 20.6+0.6 and 22.5+0.8 cmHO, 
respectively, at 8 weeks (FIG.10B).Thus, at both 4 weeks and 
8 weeks, the leak point pressures of the normal group and the 
experimental groups 1 and 2 were statistically higher than that 
of the control group, and the leak point pressure of the control 
group was lower than that of the normal group. Thus, in the 
experimental groups 1 and 2 administered with the placental 
decidua-derived stem cells prepared in Example 1, the leak 
point pressures were increased to a level similar to that of the 
normal group, Suggesting that the placental deciduas-derived 
stem cells functioned to increase the leak point pressure. 

Example 7 
Measurement of Leak Point Pressure in Female 
Nude Mice Injected with Adipose-Derived Stem 

Cells 

(1) Preparation of Experimental Animal Model 

0109. In order to measure the effect of the adipose-derived 
stem cells on leak point pressure, 56 female nude mice were 
used. The female nude mice were divided into a normal group 
(n=14), a control group (n=14; in which the pudendal nerve 
was cut), experimental group 1 (n=14; injected with 10 adi 
pose-derived stem cells 2 weeks after the pudendal nerve was 
cut), and experimental group 2 (n=14; injected with 107 adi 
pose-derived stem cells 2 weeks after the pudendal nerve was 
cut). Each of the groups was Subdivided into a 4-week group 
(n=7) and a 8-week group (n=7) and measured for leak point 
pressure at 4 weeks and 8 weeks. 
0110 Preparation of control group: 14 female nude mice 
were anesthetized with halothane, and the ischiorectal fossa 
was dissected bilaterally to transect the pudendal nerve. Then, 
the pudendal nerve was electrocauterized by about 2 cm, and 
then the skin was Sutured. 
0111 Preparation of experimental groups 1 and 2: 28 
female nude mice were anesthetized with halothane, the 
abdomen was opened by low midline incision, and then the 
bladder and the urethra were detached (FIG. 8). After urinary 
incontinence occurred 2 weeks after the pudendal nerve 
transection, 10 adipose-derived stem cells obtained in 
Example 1 were injected into 14 mice by a 10-ml Hamilton 
Syringe using a microscope (experimental group 1), and the 
other 14 mice were injected with 10 cells (experimental 
group 2). 

(2) Measurement of Leak Point Pressure 
0112 Female nude mice were anesthetized with urethane 
(1.2 g/kg), and the spinal cord was transected at the level of 
T9-T10. Then, the abdomen was opened by low midline 
incision to detach the bladder, and then the bladder was sub 
jected to suprapubic cystostomy using a PE-90 catheter. 
0113 For the measurement of leak point pressure, the 
female nude mice of each of the normal group, the control 
group and the experimental groups were placed in the Vertical 
tilt/intraversical pressure clamp model (FIG. 9). 150 ml of 
physiological saline was connected to a PE-90 tube, and the 
height of the saline was increased slightly each time to 
increase the intravesical pressure of the experimental mice. 
0114. The pressure recorded at the beginning of leakage of 
urine was defined as LPP (leak point pressure). 
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0115. As shown in FIG. 11, the leak point pressures of the 
normal group (N), the control group (D), the experimental 
group 1 (Al) and the experimental group 2 (A2) were 22.8+0. 
9, 11.6+0.7, 18.7+0.9 and 19.2+0.7 cmHO, respectively, at 4 
weeks (“A” of FIG. 11), and were shown to be 22.6+0.9, 
11.5+0.7, 20.4+0.7 and 21.5+0.8 cmHO, respectively, at 8 
weeks (“B” of FIG. 11). Thus, it could be confirmed that, in 
the experimental groups Al and A2 administered with the 
adipose-derived stem cells of the present invention, the leak 
point pressure was increased at both 4 weeks and 8 weeks. 
Also, the leak point pressure of the group A2 was higher than 
that of the group A1, but there was no statistical difference 
therebetween (FIG. 11). 

Example 8 

Measurement of Urethral Sphincter Contractility in 
Male Mice Injected with Placental Decidua-Derived 

Stem Cells 

(1) Preparation of Experimental Animal Model 

0116. In order to measure the influence of the placental 
decidua-derived stem cells on urethral sphincter contractility, 
56 male mice were used. The male mice were divided into a 
normal group (n=14), a control group (n=14; in which the 
pudendal nerve was transected), experimental group 1 (n=14, 
injected with 10 placental decidua-derived stem cells 2 
weeks after the pudendal nerve was cut), and experimental 
group 2 (n=14; injected with 107 placental decidua-derived 
stem cells 2 weeks after the pudendal nerve was cut). Each of 
the groups was Subdivided into a 4-week group (n=7) and a 
8-week group (n=7) and measured for urethral sphincter con 
tractility at 4 weeks and 8 weeks. 
0117 Preparation of control group: 14 male mice were 
anesthetized with halothane, and the ischiorectal fossa was 
dissected bilaterally to transect the pudendal nerve. Then, the 
pudendal nerve was electrocauterized by about 2 cm, and then 
the skin was Sutured. 
0118 Preparation of experimental groups 1 and 2:28 male 
mice were anesthetized with halothane, the abdomen region 
was opened by low midline incision, and then the bladder and 
the urethra were transected (FIG. 8). After urinary inconti 
nence occurred 2 weeks after the pudendal nerve transection, 
10 placental decidua-derived stem cells obtained in Example 
2 were injected into 14 mice by a 10-ml Hamilton syringe 
using a microscope (experimental group 1), and the other 14 
mice were injected with 10 cells (experimental group 2). 

(2) Measurement of Urethral Sphincter Contractility 
0119. After the urethra of each of the male mice was 
obtained, the urethra was spirally cut, thus preparing urethral 
tissue sections (10x2 mm). In an organ bath experiment, a 
vertical chamber (20-ml volume) was perfused with CO/ 
bicarbonate buffered Tyrode solution, and then the urethral 
tissue sections were fixed in the chamber. Then, the urethral 
sphincter contractility in the urethral tissue sections was 
examined using acetylcholine (FIG. 12). 
0120. As a result, as shown in FIG. 13, when electrical 
field stimulation (EFS, 60V) which is conventionally used in 
the prior art was performed in the male mouse experiment, the 
urethral sphincter contraction values in the normal group (N). 
the control group (D), the experimental group 1 (P1) and the 
experimental group 2 (P2) were 0.45+0.06, 0.34+0.02, 
0.39+0.02 and 0.45+0.05 g/tension, respectively, at 4 weeks, 
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and were 0.44+0.06, 0.35+0.02, 0.41+0.04 and 0.46+0.03 
g/tension, respectively, at 8 weeks. Accordingly, in the elec 
trical field stimulation experiments, the experimental groups 
showed urethral sphincter contractility higher than that of the 
control group at both weeks and 8 weeks and showed urethral 
sphincter contractility similar to or higher than that of the 
normal group. In addition, the experimental group 2 showed 
urethral sphincter contractility higher than that of the experi 
mental group 1. 
0121 Meanwhile, as shown in FIG. 14, when the test 
samples were treated with acetylcholine (Ach), the urethral 
sphincter contraction values in the normal group (N), the 
control group (D), the experimental group 1 (P1) and the 
experimental group 2 (P2) were 0.54+0.04, 0.28+0.03, 
0.52+0.02 and 0.54+0.03 g/tension, respectively, at weeks 
(FIG. 14A), and were 0.56+0.03, 0.3+0.02, 0.56+0.04 and 
0.59+0.04 g/tension, respectively, at 8 weeks (FIG. 14B). 
Accordingly, when acetylcholine was administered, urethral 
sphincter contractility was higher in all the normal group and 
the experimental groups 1 and 2 than that in the group D, and 
the experimental group 2 showed urethral sphincter contrac 
tility higher than that of the experimental group 1, but there 
was no statistically significant difference therebetween. In 
other words, it cannot be concluded that the experimental 
group 2 shows urethral sphincter contractility higher than that 
of the experimental group 1. 

Example 9 

Measurement of Urethral Sphincter Contractility in 
Male Mice Administered with Adipose-Derived 

Stem Cells 

(1) Preparation of Experimental Animal Model 

I0122. In order to measure the influence of the adipose 
derived stem cells on urethral sphincter contractility, 56 male 
mice were used. The male mice were divided into a normal 
group (n=14), a control group (n=14; in which the pudendal 
nerve was transected), experimental group 1 (n=14; injected 
with 10 adipose-derived stem cells 2 weeks after the puden 
dal nerve was cut), and experimental group 2 (n=14; injected 
with 107 adipose-derived stem cells 2 weeks after the puden 
dal nerve was cut). Each of the groups was Subdivided into a 
4-week group (n=7) and a 8-week group (n=7) and measured 
for urethral sphincter contractility at 4 weeks and 8 weeks. 
I0123 Preparation of control group: 14 male mice were 
anesthetized with halothane, and the ischiorectal fossa was 
dissected bilaterally to transect the pudendal nerve. Then, the 
pudendal nerve was electrocauterized by about 2 cm, and then 
the skin was Sutured. 
0.124 Preparation of experimental groups 1 and 2:28 male 
mice were anesthetized with halothane, the abdomen region 
was opened by low midline incision, and then the bladder and 
the urethra were transected (FIG. 8). After urinary inconti 
nence occurred 2 weeks after the pudendal nerve transection, 
10 adipose-derived stem cells obtained in Example 1 were 
injected into 14 mice by a 10-ml Hamilton Syringe using a 
microscope (experimental group 1), and the other 14 mice 
were injected with 107 cells (experimental group 2). 

(2) Measurement of Urethral Sphincter Contractility 

0.125. After the urethra of each of the male mice was 
obtained, the urethra was spirally cut, thus preparing urethral 
tissue sections (10x2 mm). In an organ bath experiment, a 
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vertical chamber (20-ml volume) was perfused with CO/ 
bicarbonate buffered Tyrode solution, and then the urethral 
tissue sections were fixed in the chamber. Then, the urethral 
sphincter contractility in the urethral tissue sections was 
examined using acetylcholine (FIG. 12). 
0126. As a result, as shown in FIG. 15, when electrical 
field stimulation (EFS, 60V) which is conventionally used in 
the prior art was performed in the male mouse experiment, the 
urethral sphincter contraction values in the normal group (N). 
the control group (D), the experimental group 1 (A1) and the 
experimental group 2 (A2) were 0.46+0.08, 0.32+0.03, 
0.35+0.03 and 0.38+0.03 g/tension, respectively, at 4 weeks, 
and were 0.44+0.06, 0.31+0.02, 0.39+0.02 and 0.44+0.05 
g/tension, respectively, at 8 weeks. Accordingly, in the elec 
trical field stimulation experiments, urethral sphincter con 
tractility was higher in the groups N and A than that in the 
group D at both weeks and 8 weeks and had no difference 
between the group A2 and the group A1. 
0127. Meanwhile, as shown in FIG. 16, when the test 
samples were administered with acetylcholine (Ach), the ure 
thral sphincter contraction values in the normal group (N), the 
control group (D), the experimental group 1 (A1) and the 
experimental group 2 (A2) were 0.54+0.05, 0.29+0.04. 
0.48+0.03 and 0.51+0.05 g/tension, respectively, at 4 weeks, 
and were 0.55+0.05, 0.29+0.03, 0.55+0.02 and 0.54+0.05 
g/tension, respectively, at 8 weeks. Accordingly, when ace 
tylcholine was administered, urethral sphincter contractility 
was higher in the normal group and the experimental groups 
1 and 2 than that in the group D and had no difference between 
the group A2 and the group A1. 

Example 10 

Immunostaining of Mouse Tissue Injected with Pla 
cental Decidua-Derived Stem Cells 

0128. After measuring leak point pressure and urethral 
sphincter contractility at 4 weeks and 8 weeks according to 
Examples 6 to 8 as described above, each of the urethral 
tissues was collected and frozen without damage using 2-me 
thylbutane which has already been cooled in liquid nitrogen. 
The urethral tissues were cooled and sectioned, and then 
subjected to H/E staining. Also, in order to observe the dif 
ferentiation of the stem cells into smooth muscles and skeletal 
muscles, the tissues were immunostained with DAPI, muscle 
actin (C.-SMA) and myosin heavy chain (My HC) and 
observed with a fluorescence microscope. 
0129. As a result, as shown in FIG. 17, in the normal 
urethral sphincter muscles of the female nude mice according 
to Example 6, the Smooth muscles were abundant, and the 
skeletal muscles were weakly stained (“A”, “B” and “C” of 
FIG. 17). After the pudendal nerve transection, the reduction 
in the amount of smooth muscles was observed (“D”, “E” and 
“F” of FIG. 17). When the placental decidua-derived stem 
cells were injected, at 4 weeks (“G”, “H” and “I” of FIGS. 17) 
and 8 weeks (“J”, “K” and “L” of FIG. 17), the smooth 
muscles were stained with light green, Suggesting that the 
amount of the Smooth muscles was increased. Also, between 
the Smooth muscles, yellow cells co-stained with red and 
green were observed. In the My HC staining, the skeletal 
muscles were very weakly stained green, and the cells 
injected between the smooth cells showed red. 
0130. Also, as shown in FIG. 18, the original urethral 
shape could not be observed because the urethra of the male 
mice was spirally cut in Example 8 as described above; how 
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ever, it was observed that PKH was expressed in the tissue 
after the experiment of urethral sphincter contractility (“A” 
and “B” of FIG. 18), suggesting that the injected placenta 
derived stem cells contributed to urethral sphincter contrac 
tion. For reference. PKHis a substance for fluorescence stain 
ing of living cells, and in this Example, the placental decidua 
derived stem cells were labeled with PKH (red) before 
injection. 
I0131. In conclusion, in Examples 6 to 8 in which animal 
models of stress urinary incontinence, similar to urinary 
incontinence patients was constructed, the injection of the 
placental decidua-derived stem cells increased the leak point 
pressure in the nude mouse model of urinary incontinence 
and increased the urethral sphincter contractility in the mouse 
model of urinary incontinence. The leak point pressure did 
not greatly change according to the number of stem cells 
injected, but the urethral sphincter contractility increased as 
the number of injected stem cells increased. This suggests 
that the placental decidua-derived stem cells according to the 
present invention can also be used as excellent cellular thera 
peutic agents in urinary incontinence patients. 
0.132. As mentioned above, the placental decidua and the 
decidua of menstrual fluid are mainly composed of uterine 
epithelial cells. In Examples of the present invention, only the 
urinary incontinence therapeutic effect of the placental 
decidua-derived stem cells was specifically demonstrated, 
but it can be readily inferred that the stem cells derived from 
the decidua of menstrual fluid also have the effect of treating 
urinary incontinence. 

Example 11 

Immunostaining of Mouse Tissue Injected with Adi 
pose-Derived StemCells 

I0133. After measuring leak point pressure and urethral 
sphincter contractility at 4 weeks and 8 weeks according to 
Examples 7 to 9 as described above, each of the urethral 
tissues was collected and frozen without damage using 2-me 
thylbutane which has already been cooled in liquid nitrogen. 
The urethral tissues were cooled and sectioned, and then 
subjected to H/E staining. Also, in order to observe the dif 
ferentiation of the stem cells into smooth muscles and skeletal 
muscles, the tissues were immunostained with DAPI, muscle 
actin (C.-SMA) and myosin heavy chain (My HC) and 
observed with a fluorescence microscope. 
0.134. As a result, as shown in FIG. 19, in the normal 
urethral sphincter of the nude mice prepared in Example 7. 
the Smooth muscles were abundant, and the skeletal muscles 
were weakly stained (“A”, “B” and “C” of FIG. 19). After the 
pudendal nerve transection, the reduction in the amount of 
smooth muscles was observed (“D”, “E” and “F” of FIG. 19). 
When adipose-derived stem cells were injected (at 8 weeks), 
the Smooth muscles were stained with green, Suggesting that 
the amount of the Smooth muscles was increased. Also, 
between the smooth muscles, yellow cells co-stained with red 
and green were observed. In the MyHC staining, the skeletal 
muscles were very weakly stained, and the cells injected 
between the smooth cells showed red. 
0.135 Also, as shown in FIG. 20, the original urethral 
shape could not be observed because the urethra of the male 
mice was spirally cut in Example 9 as described above; how 
ever, it was observed that PKH was expressed in the tissue 
after the experiment of urethral sphincter contractility (8 
weeks; 'A' and “B” of FIG. 20), suggesting that the injected 
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adipose-derived stem cells contributed to urethral sphincter 
contraction. For reference. PKH is a substance for fluores 
cence staining of living cells, and in this Example, the adi 
pose-derived stem cells were labeled with PKH (red) before 
injection. 

INDUSTRIAL APPLICABILITY 

0136. As described above in detail, the stem cells derived 
from the decidua of the placenta or menstrual fluid or the stem 
cells derived from adipose according to the present invention 
have excellent ability to differentiate into myocytes, and thus 
show the effects of increasing leakpoint pressure and urethral 
sphincter contractility. Accordingly, the stem cells are useful 
as an agent for treating urinary incontinence. 
0.137 Although the present invention has been described 
in detail with reference to the specific features, it will be 
apparent to those skilled in the art that this description is only 
for a preferred embodiment and does not limit the scope of the 
present invention. Thus, the Substantial scope of the present 
invention will be defined by the appended claims and equiva 
lents thereof. 

What is claimed is: 
1. A cellular therapeutic agent for treating urinary inconti 

nence, which contains stem cells derived from the decidua of 
the placenta or menstrual fluid or stem cells derived from 
adipose, as an active ingredient. 
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2. The cellular therapeutic agent for treating urine incon 
tinence according to claim 1, wherein the stem cells derived 
from the decidua of the placenta have the following charac 
teristics: 

(a) showing immunophenotypes positive for CD29 and 
CD90, but negative for CD31 and CD45; 

(b) showing immunophenotypes positive for Oct4. 
SSEA-4 and Cripto-1; 

(c) growing attached to plastic, showing morphological 
features of round or spindle shape, and forming spheres 
in SFM medium so as to be able to be maintained in an 
undifferentiated state for a long period of time; and 

(d) having the ability to differentiate into myocytes. 
3. The cellular therapeutic agent for treating urine incon 

tinence according to claim 1, wherein the stem cells derived 
from adipose have the following characteristics: 

(a) showing positive immunological responses to all of 
CD73, CD90, CD29, CD44 and CD105, and negative 
immunological responses to all of CD133, CD34, 
CD45, CD4, CD31, CD62p, CD14 and HLA-DR; and 

(b) growing attached to a plastic, showing morphological 
feature of spindle shape, and forming spheres in a 
medium containing CORM-2 so as to be able to be 
maintained in an undifferentiated State for a long period 
of time. 


