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Description
BACKGROUND TO THE INVENTION

[0001] Systemic inflammatory response syndrome
(SIRS) is an inflammatory state of the whole body without
a specific source of infection. It can be caused by many
factors, including but not limited to trauma, surgery, ad-
renal insufficiency, pulmonary embolism, myocardial in-
farction, hemorrhage, anaphylaxis, drug overdose, im-
munodeficiency and bums. There are four major diag-
nostic symptoms of SIRS, as listed below, but the pres-
ence of any two of these is sufficient for a diagnaosis (see
e.g. Nystrom (1998) Journal of Antimicrobial Chemother-
apy, 41, Suppl. A, 1-7).

i) a heart rate in excess of 90 beats per minute;
ii) a body temperature below 36°C or above 38°C;

iii) a respiratory rate in excess of 20 breaths per min-
utes (tachypnea); and

vi) a white blood cell count below 4000 cells/fmms3 or
above 12000 cells/mm3, or the presence of more
than 10% immature neutrophils.

[0002] SIRS causes widespread activation of acute
phase immunogenic proteins, affecting the complement
system and the coagulation pathways, which in turn
cause damage to the vasculature as well as the internal
organs. Various neuroendocrine counter-regulatory sys-
tems are subsequently activated, which often compound
the problem.

[0003] Sepsis is a specific form of SIRS, and the most
common cause of death in intensive care units. It is
caused by a suspected or detected infection. It is char-
acterized by a hyperactive and out-of-balance network
of endogenous pro-inflammatory cytokines, and often
leads to widespread inflammation and blood clotting,
which may result in redness, heat, swelling, pain, organ
dysfunction or organ failure. Blood clotting during sepsis
may also cause reduced blood flow to the limbs and vital
organs, and can lead to organ failure or the onset of gan-
grene.

[0004] Like SIRS, sepsis often results in an acute in-
flammation present throughout the body, and is therefore
frequently associated with fever and leukocytosis (ele-
vated white blood cell count). The modern theory behind
sepsis is that the host's immune response to the infection
triggers SIRS, which in turn presents the symptoms de-
scribed above. Following infection and sepsis, tissue per-
fusion and oxygen delivery may be reduced leading to
septic shock. In order to be diagnosed with septic shock,
there must be evidence of infection and refractory hypo-
tension in the patient.

[0005] SIRS, sepsis and septic shock are severe med-
ical conditions. Even with immediate and aggressive
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treatment, these diseases are likely to progress to mul-
tiple organ dysfunction syndrome and may even result
in death.

[0006] Mosttherapeutic strategies to date have target-
ed pro-inflammatory mediators, but they have not been
found to improve survival of patients when studied in
large multi-center clinical trials. Therapies designed to
block one single cytokine, such as TNFa and IL-1B, have
shown limited efficacy probably due to the early and tran-
sient kinetic of these inflammatory cytokines. Recently,
international critical care and infectious disease experts
have developed management guidelines to improve the
treatment given to patients suffering from SIRS, sepsis
or septic shock (Dellinger, 2004). These guidelines aim
to transform complex diagnostic and therapeutic deci-
sions into simple "mission critical”" tasks and, among oth-
er treatments, suggest the administration of broad-spec-
trum antibiotics, steroids and Drotrecogin Alfa (Activat-
ed).

[0007] W02005/093044 describes methods oftreating
autoimmune diseases, allergic responses, cancer, or in-
flammatory diseases in an animal, promoting wound
healing, and promoting angiogenesis in an organ or tis-
sue of an animal by administering to the animal mesen-
chymal stem cells in an effective amount.

[0008] However, mortality associated with sepsis re-
mains at 30% to 50%, whilst the mortality rate for septic
shockis reported to be even higher, at 50% t0 60%. There
are reported to be approximately 750,000 new sepsis
cases each year, with at least 210,000 of these resulting
in a fatality. As medical treatments become more aggres-
sive, the incidences of SIRS, sepsis and septic shock are
likely to increase, and consequently a new reliable treat-
ment for these conditions is required.

SUMMARY OF THE INVENTION

[0009] Ithas been found that administration of mesen-
chymal stem cells (MSCs), in particular human adipose
tissue derived stromal stem cells (hASCs), protects
against mortality in two in vivo models of severe endo-
toxemia and sepsis, providing evidence that MSCs may
be useful in the treatment of SIRS, sepsis and septic
shock. It has been found that MSCs function at several
levels to regulate crucial aspects of SIRS, including by
reduction of systemic levels of various inflammatory cy-
tokines and chemokines, and by inhibition of leukocyte
infiltration into various target organs. The invention there-
fore provides a composition comprising adipose tissue
derived stromal stem cells (ASCs), for use in treating
systemic inflammatory response syndrome (SIRS) in a
subject. This and other aspects of the disclosure are de-
scribed in more detail below.

BRIEF DESCRIPTION OF THE FIGURES

[0010]
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Figure 1 shows cell characterization as defined by
the markers expressed by the cell, and measured
by immunofluorescence staining. The frequency of
immunopositive cells is indicated as follows: -, less
than 5%; +/-, 6-15%; +, 16-50%; ++, 51-85%; and
+++, 86-100%. P, Passage number.

Figure 2 shows indirect immuncofluorescence char-
acterization of adipose tissue-derived stromal stem
cells. Blue color indicates DAPI-stained nuclei. (A)
CDQO0; (B) c-Kit; and (C) vimentin.

Figure 3 shows fluorescence immunocytometry
analysis of the profile of surface markers (CD3, CD9,
CD10, CD11b, CD13, CD14, CD15, CD16, CD18,
CD19, CD28, CD29, CD31, CD34, CD36, CD38,
CD44, CD45, CD49a, CD49b, CD49c, CD49d,
CD49e, CD49f, CD50, CD51, CD54, CD55, CD56,
CD58, CD59, CD61, CD62E, CD62L, CD62P,
CD90, CD95, CD102, CD104, CD105, CD1086,
CD133, CD166, glycoforina, 2 microglobulin, HLA
I, HLA Il and NGFR) obtained from cells isolated from
liposuction samples.

Figure 4 shows the effect of incubation with pro-in-
flammatory reagents on the expression of IDO in
mesenchymal stem cells isolated from human adi-
pose tissue. A) detection by RT-PCR. B) detection
by western blot. IL-1, interleukin 1; TNF-«, tumour
necrosis factor-alpha; LPS, lipopolysaccharide; IFN-
v, interferon-gamma; C-, negative control; C+, pos-
itive control; n.i., cells not induced with IFN-y. GAP-
DH (glyceraldehyde-3-phosphate dehydrogenase)
is used as loading control of the RT-PCR.

Figure 5 shows fluorescence immunocytometry
analysis of the profile of surface markers expressed
by ASCs. Isotype controls (negative controls) are
shown shaded in grey.

Figure 6 shows the effect of stimulation of hASCs on
the secretion of IFNy and the proliferation of PBMCs.

Figure 7 shows the response of hASCs to LPS or
CLP: (A) Cell survival was monitored every 12 h; (B)
Cytokine and chemokine levels in liver, intestine and
lung; (C) Concentration of inflammatory cells infil-
trating the peritoneal cavity; (D) Neutrophil infiltration
in target organs, determined by measuring MPO ac-
tivity in protein extracts. n=10 mice/group. *p<0.001
vs controls with LPS alone or CLP alone.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Asusedherein, the followingterms and phrases
shall have the meanings set forth below. Unless defined
otherwise, all technical and scientific terms used herein
have the same meaning as commonly understood to one
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of ordinary skill in the art to which this invention belongs.
[0012] The articles "a" and "an" refer to one or to more
than one (i.e., to at least one) of the grammatical object
of the article. By way of example, "an element” means
one element or more than one element.

[0013] The term "about" when used in relation to a val-
ue relates to the value + 10%.

[0014] By "adipose tissue”is meant any fattissue. The
adipose tissue may be brown or white adipose tissue,
derived from, for example, subcutaneous, omental/vis-
ceral, mammary, gonadal, or other adipose tissue site.
Preferably, the adipose tissue is subcutaneous white ad-
ipose tissue. The adipose tissue may comprise a primary
cell culture or an immortalized cell line. The adipose tis-
sue may be from any organism having fat tissue. In some
embodiments, the adipose tissue is mammalian, and in
further embodiments the adipose tissue is human. A con-
venient source of adipose tissue is liposuction surgery.
However, it will be understood that neither the source of
adipose tissue nor the method of isolation of adipose
tissueis critical tothe invention. If cells as described here-
in are desired for autologous transplantation into a sub-
ject, the adipose tissue will be isolated from that subject.
[0015] "Adipose tissue-derived stromal stem cells
(ASCs)" refers to MSCs that originate from adipose tis-
sue, generally from human adipose tissue (hASCs).
[0016] The term "constitutively” is understood to mean
the expression of a gene without any specific induction.
[0017] The term "culture" refers to the growth of cells,
organisms, multicellular entities, or tissue in a medium.
The term "culturing” refers to any method of achieving
such growth, and may comprise multiple steps. The term
"further culturing” refers to culturing a cell, organism, mul-
ticellular entity, or tissue to a certain stage of growth, then
using another culturing method to bring said cell, organ-
ism, multicellular entity, or tissue to another stage of
growth. A"cell culture" refers to a growth of cells in vitro.
In such a culture, the cells proliferate, but they do not
organize into tissue per se. A "tissue culture" refers to
the maintenance or growth of tissue, e.g., explants of
organ primordial or of an adult organ in vitro so as to
preserve its architecture and function. A "monalayer cul-
ture" refers to a culture in which cells multiply in a suitable
medium while mainly attached to each other and to a
substrate. Furthermore, a "suspension culture” refers to
a culture in which cells multiply while suspended in a
suitable medium. Likewise, a "continuous flow culture"
referstothe cultivation of cells or explantsin a continuous
flow of fresh medium to maintain cell growth, e.qg. viability.
The term "conditioned media” refers to the supernatant,
e.g. free of the cultured cells/tissue, resulting after a pe-
riod of time in contact with the cultured cells such that
the media has been altered to include certain paracrine
and/or autocrine factors produced by the cells and se-
creted into the culture. A "confluent culture” is a cell cul-
ture in which all the cells are in contact and thus the entire
surface of the culture vessel is covered, and implies that
the cells have also reached their maximum density,
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though confluence does not necessarily mean that divi-
sion will cease or that the population will not increase in
size.

[0018] The term "culture medium" or "medium" is rec-
ognized in the art, and refers generally to any substance
or preparation used for the cultivation of living cells. The
term "medium”, as used in reference to a cell culture,
includes the components of the environment surrounding
the cells. Mediamay be solid, liquid, gaseous or a mixture
of phases and materials. Mediainclude liquid growth me-
dia as well as liquid media that do not sustain cell growth.
Media also include gelatinous media such as agar, aga-
rose, gelatin and collagen matrices. Exemplary gaseous
media include the gaseous phase that cells growing on
a petri dish or other solid or semisolid support are ex-
posed to. The term "medium™ also refers to material that
is intended for use in a cell culture, even if it has not yet
been contacted with cells. In other words, a nutrient rich
liquid prepared for bacterial culture is a medium. Simi-
larly, a powder mixture that when mixed with water or
other liquid becomes suitable for cell culture may be
termed a "powdered medium". "Defined medium" refers
to media that are made of chemically defined (usually
purified) components. "Defined media" do not contain
poorly characterized biological extracts such as yeast
extract and beef broth. "Rich medium" includes media
that are designed to support growth of most or all viable
forms of a particular species. Rich media often include
complex biological extracts. A "medium suitable for
growth of a high density culture” is any medium that al-
lows a cell culture to reach an OD600 of 3 or greater
when other conditions (such as temperature and oxygen
transfer rate) permit such growth. The term "basal medi-
um" refers to a medium which promotes the growth of
many types of microorganisms which do not require any
special nutrient supplements. Most basal media gener-
ally comprise four basic chemical groups: amino acids,
carbohydrates, inorganic salts, and vitamins. A basal me-
dium generally serves as the basis for a more complex
medium, to which supplements such as serum, buffers,
growth factors, lipids, and the like are added. Examples
of basal media include, butare not limited to, Eagles Ba-
sal Medium, Minimum Essential Medium, Dulbecco’s
Modified Eagle’'s Medium, Medium 199, Nutrient Mix-
tures Ham’s F-10 and Ham’s F-12, McCoy’s 5A, Dulbec-
co’s MEM/F-12, RPMI 1640, and Iscove’s Modified Dul-
becco’s Medium (IMDM).

[0019] The terms "comprise" and "comprising" are
used inthe inclusive, open sense, meaning that addition-
al elements may be included.

[0020] The term"including” is used herein to mean "in-
cluding but not limited to". "Including" and “including but
not limited to" are used interchangeably.

[0021] "Marker" refers to a biological molecule whose
presence, concentration, activity, or phosphorylation
state may be detected and used toidentify the phenotype
of a cell.
[0022] "Mesenchymal Stem Cells

(MSCs)" are
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multipotent stem cells, i.e. they are cells which are ca-
pable of giving rise to multiple different types of cells. The
term refers to cells which are capable of differentiating
into at least one of an osteoblast, a chondrocyte, an ad-
ipocyte, or a myocyte. MSCs may be isolated from any
type of tissue. Generally MSCs will be isolated from bone
marrow, adipose tissue, umbilical cord, or peripheral
blood. The MSCs used in the invention are isolated from
adipose tissue (ASCs). In a preferred aspect of the in-
vention, MSCs are obtained from lipoaspirates, them-
selves obtained from adipose tissue.

[0023] A "patient", "subject” or "host" to be treated by
the subject method may mean either a human or non-
human animal.

[0024] The term "pharmaceutical composition” refers
to a composition intended for use in therapy. The com-
positions of the invention are pharmaceutical composi-
tions, intended for use in treating SIRS, sepsis, severe
sepsis, septic shock and sepsis-like conditions. The com-
positions of the invention may include, in addition to
MSCs, non-cellular components. Examples of such non-
cellular components include but are not limited to cell
culture media, which may comprise one or more of pro-
teins, amino acids, nucleic acids, nucleotides, co-en-
zyme, anti-oxidants and metals.

[0025] The phrase "pharmaceutically acceptable” is
employed herein to refer to those compounds, materials,
compositions, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in con-
tactwiththe tissues of human beings and animals without
excessive toxicity, irritation, allergic response, or other
problem or complication, commensurate with a reason-
able benefit/risk ratio.

[0026] The phrase "pharmacedutically acceptable car-
rier" as used herein means a pharmaceutically accepta-
ble material, composition or vehicle, such as a liquid or
solid filler, diluent, excipient, or solvent encapsulating
material, involved in carrying or transporting the subject
compound from one organ, or portion of the body, to an-
other organ, or portion of the body. Each carrier must be
"acceptable" in the sense of being compatible with the
other ingredients of the formulation and not injurious to
the patient.

[0027] The term "phenotype” refers to the observable
characteristics of a cell, such as size, morphology, pro-
tein expression, etc.

[0028] The term "progenitor cell" refers to a cell that
has the capacity to create progeny that are more differ-
entiated than itself. For example, the term may refer to
an undifferentiated cell or cell differentiated to an extent
short of final differentiation which is capable of prolifera-
tion and giving rise to more progenitor cells having the
ability to generate a large number of mother cells that
can in turn give rise to differentiated or differentiable
daughter cells. In one instance, the term progenitor cell
refers to a generalized mother cell whose descendants
(progeny) specialize, often in different directions, by dif-
ferentiation, e.g., by acquiring completely individual char-
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acters, as occurs in progressive diversification of embry-
oniccells andtissues. Cellular differentiationis a complex
process typically occurring through many cell divisions.
A differentiated cell may derive from a multipotent cell
which itself is derived from a multipotent cell, and so on.
While each of these multipotent cells may be considered
stem cells, the range of cell types each can give rise to
may vary considerably. Some differentiated cells also
have the capacity to give rise to cells of greater develop-
mental potential. Such capacity may be natural or may
be induced artificially upon treatment with various factors.
By this definition, stem cells may also be progenitor cells,
as well as the more immediate precursors to terminally
differentiated cells.

[0029] 'Proliferation” refers to an increase in cell
number. "Proliferating” and "proliferation” refer to cells
undergoing mitosis.

[0030] Theterm "systemicinflammatory response syn-
drome" (or "SIRS") is used herein in accordance with its
normal meaning, to refer to an inflammatory state of the
whole body without a source of infection. There are four
major diagnostic symptoms of SIRS, although any two
of these are enough for a diagnosis (see e.g. Nystrom
(1998) Journal of Antimicrobial Chemotherapy, 41, Suppl
A 1-7).

[0031] The term"sepsis" refers to aform of SIRS which
is caused by a suspected or proven infection (see e.g.
Nystrom (1998) Journal of Antimicrobial Chemotherapy,
41, Suppl. A, 1-7). An infection that leads to sepsis may
be caused by e.g. a virus, a fungus, a protozoan or a
bacterium.

[0032] Theterm "severe sepsis" refers to sepsis asso-
ciated with organ dysfunction, hypoperfusion or hypoten-
sion (see e.g. Nystrom (1998) Journal of Antimicrobial
Chemotherapy, 41, Suppl. A, 1-7).

[0033] The term "septic shock" refers to sepsis with
hypotension despite adequate resuscitation with fluids
(refractory hypotension), along with the presence of per-
fusion abnormalities (see e.g. Nystrom (1998) Journal of
Antimicrobial Chemotherapy, 41, Suppl. A, 1-7).

[0034] Theterm"sepsis-like condition"refersto a state
inwhich a patient presents with symptoms similar to sep-
sisor septicshock butwhere the cascade of inflammatory
mediators and/or the change in haemodynamic param-
eters are not primarily or initially caused by an infectious
agent. For example, sepsis-like conditions may be seen
in a patient with acute or chronic liver failure (see Was-
muth HE, et al. J Hepatol. 2005 Feb;42(2): 195-201),
patients suffering from post-resuscitation disease after
cardiac arrest (see Adrie C et al. Curr Opin Crit Care.
2004 Jun;10(3):208-12), patients suffering from sepsis-
like symptoms after cancer chemotherapy (see Tsuji E
et al. Int J Cancer. 2003 Nov 1;107(2):303-8) patients
undergoing hyperthermic isolated limb perfusion with re-
combinant TNF-alpha or similar treatments (see
Zwaveling JH et al. Crit Care Med. 1996
May;24(5):765-70) or sepsis-like illness in necnates (see
Griffin MP et al. Pediatr Res. 2003 Jun;53(6):920-6.
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[0035] As used herein, the term "solution" includes a
pharmaceutically acceptable carrier or diluent in which
the MSCs used in the invention remain viable.

[0036] The term "substantially pure", with respect to
MSC populations, refers to a population of cells in which
at least about 75%, at least about 85%, at least about
90%, or at least about 95%, by number of the cells are
MSCs. In other words, the term "substantially pure”, with
respect to MSC populations, refers to a population of
cells that contains less than about 20%, less than about
10%, or less than about 5%, by number of lineage com-
mitted cells.

[0037] "Support" as used herein refers to any device
or material that may serve as a foundation or matrix for
the growth of adipose tissue-derived stromal stem cells.
[0038] "Therapeutic agent" or "therapeutic" refers to
an agent capable of having a desired biological effect on
a host. Chemotherapeutic and genotoxic agents are ex-
amples of therapeutic agents that are generally known
to be chemical in origin, as opposed to biological, or
cause a therapeutic effect by a particular mechanism of
action, respectively. Examples of therapeutic agents of
biological origin include growth factors, hormones, and
cytokines. A variety of therapeutic agents are known in
the art and may be identified by their effects. Certain ther-
apeutic agents are capable of regulating cell proliferation
and differentiation. Examples include chemotherapeutic
nucleotides, drugs, hormones, non-specific (non-anti-
body) proteins, oligonucleotides (e.g., antisense oligo-
nucleotides that bind to a target nucleic acid sequence
(e.g., mMRNA sequence)), peptides, and peptidomimetics.
[0039] A composition of the present disclosure may
include a substantially pure population of MSCs or the
progeny thereof. The composition may also include cell
culture components, e.g., culture media including one or
more of amino acids, metals and coenzyme factors. The
composition may include small populations of other stro-
mal cells. The composition may also include other non-
cellular components which may support the growth and
survival ofthe MSCs under particular circumstances, e.g.
implantation, growth in continuous culture, or use as a
biomaterial or composition.

[0040] The composition of the disclosure comprising
the invention may comprise a population of cells in which
at least about 25%, at least about 30%, at least about
35%, at least about 40%, at least about 45%, at least
about 50%, at least about 55%, at least about 60%, at
least about 65%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about
90%, at least about 95%, at least about 96%, at least
about 97%, at least about 98%, or at least about 99%,
of the cells are MSCs. In other words, in some embodi-
ments at least about 25%, at least about 30%, at least
about 35%, at least about 40%, at least about 45%, at
least about 50%, at least about 55%, at least about 60%,
at least about 65%, at least about 70%, at least about
75%, at least about 80%, at least about 85%, at least
about 90%, at least about 95%, at least about 96%, at
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least about 97%, at least about 98%, or at least about
99%, of the cells in the composition are MSCs.

[0041] The composition of the disclosure comprising
the invention may comprise at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 55%,
at least about 60%, at least about 65%, at least about
70%, at least about 75%, at least about 80%, at least
about 85%, at least about 90%, at least about 95%, at
least about 96%, at least about 97%, at least about 98%,
or at least about 99%, MSCs, either calculated by
number, or by weight or by volume of the composition.
[0042] The MSCs may express one or more (e.g. two
or more, three or more, four or more, five or more, six or
more, seven or more, eight or more, nine or more, or ten
or more) of the markers CD9,CD 10,CD13,CD29, CD44,
CD49A, CD51, CD54, CD55, CD58, CD59, CD90 and
CD105 at a significant level.

[0043] The MSCs may express one or more (e.g. two
or more, three or more or four or more) of the markers
CD9, CD44, CD54, CD90 and CD105, The term "ex-
pressed" is used to describe the presence of a marker
within a cell. In order to be considered as being ex-
pressed, a marker must be present at a detectable level.
By "detectable level" is meant that the marker can be
detected using one of the standard laboratory method-
ologies such as PCR, blotting or FACS analysis. The
phenotypic surface marker characterization of a popula-
tion of MSCs may be performed by any method known
in the art. By way of example, but not limitation, this phe-
notypic characterization may be performed by individual
cell staining. Such staining may be achieved through the
use of antibodies. This may be direct staining, by using
a labeled antibody or indirect staining, using a second
labeled antibody against a primary antibody specific for
the cell marker. Antibody binding may be detected by
any method known in the art. Antibody binding may also
be detected by flow cytometry, immunofluorescence mi-
croscopy or radiography.

[0044] Alternatively or additionally, a gene is consid-
ered to be expressed by a cell of the population of the
invention if expression can be reasonably detected after
30 PCR cycles, which corresponds to anexpression level
inthe cell of at least about 100 copies per cell. The terms
"express" and "expression" have corresponding mean-
ings. At an expression level below this threshold, a mark-
er is considered not to be expressed. The comparison
between the expression level of a marker inan adult stem
cell ofthe invention, and the expression level of the same
marker in another cell, such as for example an embryonic
stem cell, may preferably be conducted by comparing
the two cell types that have been isolated from the same
species. Preferably this species is a mammal, and more
preferably this species is human. Such comparison may
conveniently be conducted using a reverse transcriptase
polymerase chain reaction (RT-PCR) experiment.
[0045] The MSC cell population used in the present
invention may also be characterized in that the cells do
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not express a particular selection of markers at a detect-
able level. As defined herein, these markers are said be
to be negative markers. In some instances, the stem cell
population of the invention is considered not to express
a marker if at least about 70% of the cells of the isclated
adult stem cell population should not show detectable
expression of the marker. In other instances, at least
about 80%, at least about 90% or at least about 95% or
at least about 97% or at least about 98% or at least about
99% or 100% of the cells of the stem cell population
should not show any detectable expression of the mark-
er. Again, lack of detectable expression may be proven
through the use of an RT-PCR experiment or using
FACS.

[0046] The composition of the disclosure comprising
the invention may thus comprise at least about 25%, at
least about 30%, at least about 35%, at least about 40%,
at least about 45%, at least about 50%, at least about
55%, at least about 60%, at least about 65%, at least
about 70%, at least about 75%, at least about 80%, at
least about 85%, at least about 90%, at least about 95%,
at least about 96%, at least about 97%, at least about
98%, or at least about 99% (by number of cells, or by
weight or volume of the composition), MSCs which do
not express one or more (e.g. two or more, three or more,
four or more, five or more, six or more, seven or more,
eightor more, nine or more, or ten or more) of the markers
CD34,CD11b,CD14,CD 15,CD16,CD31,CD34,CD45,
CD409f, CD102, CD104, CD106 and CD133 at a signifi-
cant level.

[0047] The composition of the disclosure comprising
the invention may thus comprise at least about 25%, at
least about 30%, at least about 35%, at least about 40%,
at least about 45%, at least about 50%, at least about
55%, at least about 60%, at least about 65%, at least
about 70%, at least about 75%, at least about 80%, at
least about 85%, at least about 90%, at least about 95%,
at least about 96%, at least about 97%, at least about
98%, or at least about 99% (by number of cells, or by
weight or volume of the composition), MSCs which do
not express one or more (e.g. two or more, three or more,
four or more, five or more, six or more, seven or more,
or eight or more) of the markers CD11b, CD11¢c, CD14,
CD31, CD34, CD45, CD133 and HLAII at a significant
level.

[0048] The composition of the disclosure comprising
the invention may comprise at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 55%,
at least about 60%, at least about 65%, at least about
70%, at least about 75%, at least about 80%, at least
about 85%, at least about 90%, at least about 95%, at
least about 96%, at least about 97%, at least about 98%,
or at least about 99% (by number of cells, or by weight
or volume of the composition), MSCs which express one
or more (e.g. two or more, or all three) of the markers c-
Kit, vimentin and CD90 at a significant level. In one pre-
ferred instance, a composition of the invention comprises
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95% or more cells with express c-Kit, vimentin and CD90
at a significant level.

[0049] The composition of the disclosure comprising
the invention may comprise at least about 25%, at least
about 30%, at least about 35%, at least about 40%, at
least about 45%, at least about 50%, at least about 55%,
at least about 60%, at least about 65%, at least about
70%, at least about 75%, at least about 80%, at least
about 85%, at least about 90%, at least about 95%, at
least about 96%, at least about 97%, at least about 98%,
or at least about 99% (by number of cells, or by weight
or volume of the composition), MSCs which do not ex-
press one or more (e.g. two or more, three or more, four
or more, five or more, or all six) of the markers CD34,
Factor VIII, alpha-actin, desmin, S-100 and keratin at a
significant level.

[0050] The concentration of the MSCs in the compo-
sition may be at least about 1 x 104 cells/mL, at least
about | x 105 cells/mL, at least about 1 x 106 cells/mL, at
least about 10 x 108 cells/mL, or at least about 40 x 108
cells/mL.

[0051] In some instances, at least about 40% (e.g. at
least about 50%, at least about 60%, at least about 70%,
at least about 80%, at least about 85%, at least about
90%, at least about 95% at least about 96%, at least
about 97%, at least about 98%, or at least about 99%)
of the MSCs in a composition of the invention are pre-
stimulated in order to enhance one or more of their pro-
liferation capacity, migration capacity, survival capacity,
therapeutic effect and inmunoregulatory properties. In
some instances, pre-stimulation may be achieved by
contacting the MSCs with a cytokine. In some instances
ofthe invention, pre-stimulation may be achieved by con-
tacting the MSCs with IFN-y.

[0052] In certain instances of the invention, the MSCs
may be pre-stimulated using a concentration of IFN-y be-
tween 0.1 and 100 ng/ml. In further instances, the MSCs
may be pre-stimulated using a concentration of IFN-y be-
tween 0.5 and 85 ng/ml, between 1 and 70 ng/ml, be-
tween 1.5 and 50 ng/ml, between 2.5 and 40 ng/ml, or
between 3 and 30 ng/ml. Pre-stimulation may occur over
a stimulation time longer than about 12 hours. Pre-stim-
ulation may occur over a stimulation time longer than
about 13 hours, longer than about 18 hours, longer than
about 24 hours, longer than about 48 hours, or longer
than about 72 hours.

[0053] In some instances of the invention, the MSCs
may be characterized in that they:

a) do not express markers specific for antigen-pre-
senting cells (APC),

b) do not express indoleamine 2,3-dioxygenase
(IDO) constitutively, and

c) express IDO upon stimulation with interferon-
gamma (IFN-y).
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[0054] MSCs useful in the context of the present in-
vention have the ability to inhibit T cell activation. T cell
activation can be measured by cytokine secretion and T
cell proliferation. For example, MSCs of the invention
preferably fail to elicit proliferation or secretion of 1FNy
when co-cultured with unmatched PBMCs. MSCs of the
invention may also inhibit secretion of IFNy and the pro-
liferation of PBMCs stimulation with the superantigen
SEB.

[0055] As is detailed in the examples, treatment with
MSCs according to the invention (in this case, hASCs)
were found to protect, in a dose-dependent manner,
against mortality caused by endotoxin injection and cecal
perforation (Figure 7A) in a mouse model of endotox-
emia, and in this model also attenuated the clinical signs
of septicemia, including lethargy, diarrhea, huddling, and
piloerection (not shown). The pathogenesis of septic
shock is characterized by overwhelmed inflammatory
and immune responses that can lead to tissue damage,
multiple organ failure, and death. Administration of
hASCs to septic animals decreased the levels of inflam-
matory mediators and increased IL-10 in the major af-
fected organs during septicemia (Figure 7B). According-
ly, MSCs used according to the present invention de-
crease inflammatory mediators, including one, two,
three, four, five, six or all seven of TNFq, IL-6, IL-1B, IL-
12, IFNy, Rantes and MIP-2 in the major organs. MSCs
used according to the invention preferably also signifi-
cantly increase the level of IL-10 in the major organs dur-
ing septicaemia. Treatment with MSCs should also sig-
nificantly diminish the infiltration of inflammatory cells into
the peritoneal cavity, lung, liver and intestine (see Figure
7C & 7D).

[0056] Theresultsinthe examples indicate thathASCs
rescue mice from endotoxemic death by down-regulating
the characteristic exacerbated inflammatory response of
this disorder. Therescue of mice from endotoxemic death
increases with increased number of cells administered.
In this example at an administration of | million
cells/fmouse, 60% of the mice survived in contrastto none
of the mice that received no cells. The survival percent-
age may increases when the number of cells injected
into the mouse is increased. These examples provide
evidence that MSCs, in particular hASCs, may be useful
in the treatment of SIRS, sepsis, severe sepsis, septic
shock and sepsis-like conditions.

[0057] A composition of the invention may contain the
progeny of MSCs. Such progeny may include subse-
guentgenerations of MSCs, as well as lineage committed
cells generated by inducing differentiation of the MSCs.
Such differentiation may be induced in vitro. It will be
understood that progeny cells may be obtained after any
number of passages from the parental population. How-
ever, in certain embodiments, the progeny cells may be
obtained after about 2, about 3, about 4, about 5, about
6, about 7, about 8, about 9, or about 10 passages from
the parental population.

[0058] A composition of the invention may be provided
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under sterile conditions, and may be free of viruses, bac-
teria and other pathogens. A composition of the invention
may be provided as a pyrogen-free preparation.

[0059] Inoneembadiment, a composition of the inven-
tion may be prepared for systemic administration (e.g.
rectally, nasally, buccally, vaginally, via an implanted res-
ervoir or via inhalation). In another embodiment, a com-
position of the invention may be prepared for local ad-
ministration. A composition of the invention may be ad-
ministered by the parenteral route. A composition may
be administered by the subcutaneous, intracutaneous,
intravenous, intramuscular, intra articular, intrasynovial,
intrasternal, intrathecal, intralesional, intralymphatic and
intracranial routes.

[0060] Inoneinstance, the MSCsusedin the invention
may be autologous with respect tothe subject to be treat-
ed. In a further embodiment, the MSCs used in the in-
vention may be allogeneic or in another instance the
MSCs may be xenogeneic with respect to the subject to
be treated. Previous studies have shown that allogeneic
bone marrow-derived stromal stem cells and adipose tis-
sue-derived stromal cells do not provoke a lymphocyte
immune response when brought into contact with allo-
geneiclymphocytes in vitro. Consequently, allogenic ad-
ipose tissue-derived stromal stem cells derived from a
donor may theoretically be used for the treatment of any
patient, irrespective of MHC incompatibility. In embodi-
ments wherein allogeneic stem cells are used, supportive
treatment may be required. For example, immunosup-
pressants may be administered before, during and/or af-
ter treatment to prevent Graft-Versus-Host-Disease
(GVHD), according to known methods. Prior to adminis-
tration, the cells may also be maodified to suppress an
immune reaction from the subject to the cells or vice-
versa, according to methods known in the art.

[0061] Inoneinstance,the compositionofthe invention
may be administered by injection or implantation of the
composition at one or more target sites in the subject to
be treated. In a further instance, the composition of the
invention may be inserted into a delivery device which
facilitates introduction of the composition into the subject
by injection or implantation. In one embodiment the de-
livery device may comprise a catheter. In a further in-
stance, the delivery device may comprise a syringe.
[0062] The compositions of the invention willgenerally
comprise a pharmaceutically acceptable carrier and/or a
diluent. Examples of such carriers and diluents are well
known in the art, and may include: sugars, such as lac-
tose, glucose and sucrose; starches, such as corn starch
and potato starch; cellulose, and its derivatives, such as
sodium carboxymethyl cellulose, ethyl cellulose and cel-
lulose acetate; powdered tragacanth; malt; gelatin; talc;
excipients, such as cocoa butter and suppository waxes;
oils, such as peanut oil, cottonseed oil, safflower oil, ses-
ame oil, olive oil, corn oil and soybean oil; glycols, such
as propylene glycol; polyols, such as glycerin, sorbitol,
mannitol and polyethylene glycol; esters, such as ethyl
oleate and ethyl laurate; agar; buffering agents, such as
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magnesium hydroxide and aluminum hydroxide; alginic
acid; pyrogen-free water; isotonic saline; Ringer’s solu-
tion; ethyl alcohol; pH buffered solutions; polyesters,
polycarbonates and/or polyanhydrides; and other non-
toxic compatible substances employed in pharmaceuti-
cal formulations.

[0063] A composition of the invention may be sterile
and fluid to the extent that easy syringability exists. In
addition, the composition may be stable under the con-
ditions of manufacture and storage and preserved
againstthe contaminating action of microorganisms such
as bacteria and fungi through the use of, for example,
parabens, chlorobutanol, phenol, ascorbic acid and
thimerosal.

[0064] In one embodiment, the pharmaceutical com-
position of the invention may contain one or more (or two
or more, or three or more, e.g. 1, 2, 3, 4 or 5) further
therapeutic agents, such as a therapeutic agent selected
from the following: an analgesic, such as a nonsteroidal
anti-infammatory drug, an opiate agonist or a salicylate;
an anti-infective agent, such as an antihelmintic, an an-
tianaerobic, an antibiotic, an aminoglycoside antibiotic,
anantifungalantibiotic, a cephalosporin antibiotic, a mac-
rolide antibiotic, a R-lactam antibiotic, a penicillin antibi-
otic, a quinolone antibiotic, a sulfonamide antibiotic, a
tetracycline antibiotic, an antimycobacterial, an antitu-
berculosis antimycobacterial, an antiprotozoal, an anti-
malarial antiprotozoal, an antiviral agent, an anti-retrovi-
ral agent, a scabicide, an anti-inflammatory agent, a cor-
ticosteroid anti-inflammatory agent, an antipruritics/local
anesthetic, a topical anti-infective, an antifungal topical
anti-infective, an antiviral topical anti-infective; an elec-
trolytic and renal agent, such as an acidifying agent, an
alkalinizing agent, a diuretic, a carbonic anhydrase in-
hibitor diuretic, a loop diuretic, an osmotic diuretic, a po-
tassium-sparing diuretic, a thiazide diuretic, an electro-
lyte replacement, and an uricosuric agent; an enzyme,
such as a pancreatic enzyme and a thrombolytic enzyme;
a gastrointestinal agent, such as an antidiarrheal, an an-
tiemetic, a gastrointestinal anti-inflammatory agent, a
salicylate gastrointestinal anti-inflammatory agent, an
antacid anti-ulcer agent, a gastric acid-pump inhibitor an-
ti-ulcer agent, a gastric mucosal anti-ulcer agent, a H2-
blocker anti-ulcer agent, a cholelitholytic agent, a diges-
tant, an emetic, a laxative and stool softener, and a prok-
inetic agent; a general anesthetic, such as an inhalation
anesthetic, a halogenated inhalation anesthetic, an in-
travenous anesthetic, a barbiturate intravenous anes-
thetic, a benzodiazepine intravenous anesthetic, and an
opiate agonistintravenous anesthetic; a hormone or hor-
mone modifier, such as an abortifacient, an adrenal
agent, a corticosteroid adrenal agent, an androgen, an
anti-androgen, an immunobiologic agent, such as an im-
munoglobulin, an immunosuppressive, a toxoid, and a
vaccine; a local anesthetic, such as an amide local an-
esthetic and an ester local anesthetic; a musculoskeletal
agent, such as an anti-gout anti-inflammatory agent, a
corticosteroid anti-inflammatory agent, a gold compound
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anti-inflammatory agent, an immunosuppressive anti-in-
flammatory agent, a non-steroidal anti-inflammatory drug
(NSAID), a salicylate anti-infammatory agent, a mineral;
and a vitamins, such as vitamin A, vitamin B, vitamin C,
vitamin D, vitamin E, and vitamin K.

[0065] In another instance, the further therapeutic
agent may be a growth factor or other molecule that af-
fects cell proliferation or activation. In a further instance
that growth factor may induce final differentiation. In an-
other instance, the growth factor may be a variant or frag-
ment of a naturally-occurring growth factor. Methods of
producing such variants are well known in the art, and
may include, for example, making conservative amino
acid changes, or by mutagenesis and assaying the re-
sulting variant for the required functionality.

[0066] In one embodiment, MSCs may be adminis-
tered to a subject in conjunction with one or more (or two
or more, or three or more, e.g. 1, 2, 3, 4 or 5) further
therapeutic agents. In some instances, the MSCs and
the one or more further therapeutic agents may be ad-
ministered to the subject simultaneously. In other in-
stances, the MSCs and the one or more further thera-
peutic agents may be administered to the subject se-
quentially. The one or more further therapeutic agents
may be administered before or after administration of the
MSCs.

[0067] The dosage of MSCs and any further therapeu-
tic agent will vary depending on the symptoms, age and
body weight of the patient, the nature and severity of the
disorder to be treated or prevented, the route of admin-
istration, and the form of the further therapeutic agent.
The compositions of the invention may be administered
inasingle dose or individed doses. Appropriate dosages
for MSCs and any further therapeutic agent(s) may be
determined by known techniques.

[0068] The precise time of administration and amount
of any particular agent that will yield the most effective
treatment in a given patient will depend upon the activity,
pharmacokinetics, and biocavailability of the agent, the
physiological condition of the patient (including age, sex,
disease type and stage, general physical condition, re-
sponsiveness to a given dosage and type of medication),
the route of administration, efc.. The information present-
ed herein may be used to optimize the treatment, e.g.,
determining the optimum time and/or amount of admin-
istration, which will require no more than routine experi-
mentation, such as monitoring the subject and adjusting
the dosage and/ortiming. While the subjectis being treat-
ed, the health of the subject may be monitored by meas-
uring one or more of relevant indices at predetermined
times during a 24-hour period. Treatment regimens, in-
cluding dosages, times of administration and formula-
tions, may be optimized according to the results of such
monitoring.

[0069] Treatment may be initiated with smaller dosag-
es which are less than the optimum dose. Thereafter, the
dosage may be increased by small increments until the
optimum therapeutic effect is attained.
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[0070] The combined use of several therapeutic
agents may reduce the required dosage for any individual
component because the onset and duration of effect of
the different components may be complimentary. In such
combined therapy, the different active agents may be
delivered together or separately, and simultaneously or
at different times within the day.

[0071] It will be apparent to one skilled in the art that
the method for preparation of the composition of the in-
vention is not limiting, and that compositions of the in-
vention prepared in any way are included within the scope
of the invention. In one instance, the invention provides
a method of preparing a composition of the invention,
which comprises: (a) collecting MSCs from a subject; (b)
obtaining a cell suspension by enzymatic treatment; (c)
sedimenting the cell suspension and re-suspending the
cells in a culture medium; (d) culturing the cells for at
least about 10 days; and (g) expanding the cells for at
least two culture passages.

[0072] MSCs for use in the invention may be isolated
from peripheral blood, bone marrow or adipose tissue of
the subject into which the composition of the invention is
to be introduced. However, the MSCs may also be iso-
lated from any organism of the same or different species
as the subject. Any organism with MSCs can be a poten-
tial candidate. In one embodiment the organism may be
mammalian, and in another embodiment the organism
is human.

[0073] In one preferred instance, adipose-derived
MSCs can be obtained essentially as described by Zuk
etal., 2001. According to this methodology, lipoaspirates
are obtained from adipose tissue and the cells derived
therefrom. In the course of this methodology, the cells
may preferably be washed to remove contaminating de-
bris and red blood cells, preferably with PBS. The cells
are preferably digested with collagenase (e.g. at 37°C
for 30 minutes, 0.075% collagenase; Type |, Invitrogen,
Carlsbad, CA) in PBS. To eliminate remaining red blood
cells, the digested sample can be washed (e.g. with 10%
fetal bovine serum), treated with 160 mmol/L CINH4, and
finally suspended in DMEM complete medium (DMEM
containing 10% FBS, 2 mmol/L glutamine and 1% peni-
cillin/streptomycin). The cells can be filtered through a
40-pm nylon mesh. Cells isolated in this way can be
seeded (preferably 2-3x104 cells/cm2) onto tissue cul-
ture flasks and expanded at 37°C and 5% CO2, changing
the culture medium every 3-4 days. Cells are preferably
passed to a new culture flask (1,000 cells/cm2) when
cultures reach 90% of confluence.

[0074] In certain instances, the cells may be cultured
for at least about 15 days, at least about 20 days, at least
about 25 days, or at least about 30 days. The expansion
of cells in culture may improve the homogeneity of the
cell phenotype in the cell population.

[0075] In certain instances, the cells are expanded in
culture for at least three culture passages or "passaged
at least three times". In other instances, the cells are
passaged at least four times, at least five times, at least
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six times, at least seven times, at least eight times, at
least nine times, or at least ten times. The cells may be
expanded in culture indefinitely provided that the homo-
geneity of the cell phenotype is improved and differential
capacity is maintained.

[0076] Cells may be cultured by any technique known
in the art for the culturing of stem cells. A discussion of
various culture techniques, as well as their scale-up, may
be found in Freshney, R.l., Culture of Animal Cells: A
Manual of Basic Technique. 4th Edition, Wiley-Liss 2000.
In certain embodiments, the cells are cultured by mon-
olayer culture. Any medium capable of supporting MSCs
in tissue culture may be used. Media formulations that
will support the growth of MSCs include, but are not lim-
ited to, Dulbecco’s Modified Eagle’s Medium (DMEM),
alpha modified Minimal Essential Medium («MEM), and
Roswell Park Memorial Institute Media 1640 (RPMI Me-
dia 1640). Typically, 0 to 20% Fetal Bovine Serum (FBS)
will be added to the above media in order to support the
growth of stromal cells. However, a defined medium
could be used if the necessary growth factors, cytokines,
and hormones in FBS for stromal cells and chondrocytes
are identified and provided at appropriate concentrations
in the growth medium. Media useful in the methods of
the invention may contain one or more compounds of
interest, including, but notlimited to antibiotics, mitogenic
or differentiating compounds for stromal cells. The cells
of the invention may be grown at temperatures between
31°C to 37°C in a humidified incubator. The carbon di-
oxide content may be maintained between 2% to 10%
and the oxygen content may be maintained at between
1% and 22%. Cells may remain in this environment for
periods of up to about 4 weeks.

[0077] Antibiotics which can be added to the medium
include, but are not limited to penicillin and streptomycin.
The concentration of penicillin in the chemically defined
culture medium may be about 10 to about 200 units per
ml. The concentration of streptomycin in the chemically
defined culture medium may be about 10 to about 200
ug/ml.

[0078] Inoneinstance, the MSCs of the invention may
be stably or transiently transfected or transduced with a
nucleicacid ofinterest using a plasmid, viral or alternative
vector strategy. Nucleic acids of interest include, but are
not limited to, those encoding gene products which en-
hance the production of extracellular matrix components
found in the tissue type to be repaired, €.g. intestinal wall
or vaginal wall.

[0079] The transduction of viral vectors carrying regu-
latory genes into the stromal stem cells can be performed
with viral vectors, including but not limited to adenovirus,
retrovirus or adeno-associated virus purified (e.g. by ce-
sium chloride banding) at a multiplicity of infection (viral
units:cell) of between about 10:1 to 2000:1. Cells may
be exposedto the virus in serum free or serum-containing
medium in the absence or presence of a cationic deter-
gent such as polyethyleneimine or Lipofectamine™ for a
period of about 1 hour to about 24 hours (Byk T. et al.
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(1998) Human Gene Therapy 9:2493-2502; Sommer B.
et al. (1999) Calcif. Tissue Int. 64:45-49).

[0080] Other suitable methods for transferring vectors
or plasmids into stem cells include lipid/DNA complexes,
such as those described in U.S. Pat. Nos. 5,578,475;
5,627,175;  5,705,308; 5,744,33.5; 5,976,567;
6,020,202; and 6,051,429. Suitable reagents include
lipofectamine, a 3:1 (w/w) liposome formulation of the
poly-cationic lipid 2,3-dioleyloxy-N-[2(sperminecarbox-
amido)ethyl]-N,N-dimethyl-1-propanaminium trifluorca-
cetate (DOSPA) (Chemical Abstracts Registry name:
N-[2-(2,5-bis[(3-aminopropyl)aminc]-1--oxpenty}ami-
no)ethyl]-N,N-dimethyl-2,3-bis(9-octadecenyloxy)-1-
propanamin- ium trifluoroacetate), and the neutral lipid
dioleoyl phosphatidylethanolamine (DOPE) in mem-
brane filtered water. Exemplary is the formulation Lipo-
fectamine 2000TM (available from Gibco/Life Technolo-
gies # 11668019). Other reagents include; FUGENETM
6 Transfection Reagent (ablend of lipids in non-liposomal
form and other compounds in 80% ethanol, obtainable
from Roche Diagnostics Corp.# 1814443); and LipoTAX-
|ITM transfection reagent (a lipid formulation from Invit-
rogen Corp., #204110). Transfection of stem cells can
be performed by electroporation, e.g., as described in
M.L. Roach and J.D. McNeish (2002) Methods in Mol.
Biol. 185:1. Suitable viral vector systems for producing
stem cells with stable genetic alterations may be based
on adenoviruses and retroviruses, and may be prepared
using commercially available virus components.

[0081] The transfection of plasmid vectors carrying
regulatory genes into the MSCs can be achieved in mon-
olayer cultures by the use of calcium phosphate DNA
precipitation or cationic detergent methods (Lipo-
fectamine™, DOTAP) or in three dimensicnal cultures
by the incorporation of the plasmid DNA vectors directly
into the biocompatible polymer (Bonadio J. et al. (1999)
Nat. Med. 5:753-759).

[0082] Forthe tracking and detection of functional pro-
teins encoded by these genes, the viral or plasmid DNA
vectors may contain a readily detectable marker gene,
such as the green fluorescent protein or beta-galactosi-
dase enzyme, both of which can be tracked by histo-
chemical means.

[0083] The invention will now be further illustrated by
the following examples.

EXAMPLES
1. Materials and Methods - Cell Preparation
1.1 Mesenchymal stem cells (MSCs)

[0084] Human adipose-derived MSCs (hASCs) were
obtained essentially as described (Zuk et al 2001), and
prepared essentially as described in W0O2006/037649..
Briefly, lipoaspirates obtained from human adipose tis-
sue were washed twice with PBS to remove contaminat-
ing debris and red blood cells, and digested at 37°C for
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30 minutes with 0.075% collagenase (Type |, Invitrogen,
Carlsbad, CA) in PBS. The digested sample was washed
with 10% fetal bovine serum (FBS), treated with 160
mmol/L CINH, to eliminate remaining red blood cells,
suspended in DMEM complete medium (DMEM contain-
ing 10% FBS, 2 mmol/L glutamine and 1% penicil-
lin/streptomycin) and filtered through a 40-pm nylon
mesh. Cells were seeded (2-3x104 cells/cm?) onto tissue
cultureflasks and expanded at37°Cand 5% CO,, chang-
ingthe culture medium every 3-4 days. Cells were passed
to a new culture flask (1,000 cells/fcm?2) when cultures
reached 90% of confluence. A total of six different sam-
ples with population doublings 6-9 were usedin the study.

1.1.1Induction ofindoleamine 2,3-dioxygenase (IDO) by
interferon-gamma (IFN-y)

[0085] MSCswere isolated from human adipose tissue
(ASCs), seeded onto tissue culture plates at a density of
10,000 cells/cm?2, and incubated for 48 hours in the con-
ditions previously described for cell expansion. The fol-
lowing inflammatory stimuli were added to a portion of
the cells, as shown in Figure 4.

* Interleukin-1 (IL-1): 3 ng/ml

» Interferon-gamma (IFN-y): 3 ng/ml

¢ Tumor necrosis factor-alpha (TNF-a): 5 ng/ml
» Lipopolysaccharide (LPS): 100 ng/ml

[0086] The cells were incubated in the presence of the
corresponding stimulus for a period ranging from 30 min-
utes to 48 hours, and were then collected by trypsin di-
gestion, and lysed in RIPA buffer (50 mM Tris-HCI pH
7.4, 150 mM NaCl, 1 mM PMSF (phenyl-methylsulpho-
nylfluoride), 1 mM EDTA (ethylenediaminetetraacetic ac-
id), 5 wg/ml Aprotinin, 5 pg/ml Leupeptin, 1% Triton x-
100, 1% Sodium deoxycholate, 0.1% SDS) containing
protease inhibitors. Cell lysates were subjected to west-
ern blot analysis using an IDO-specific monoclonal anti-
body (mouse monoclonal IgG, clone 10.1, from Upstate
cell signaling solutions). RNA was isolated from the treat-
ed cells, and analysed by reverse transcription - polymer-
ase chain reaction (RT-PCR) using primers specific for
the IDO cDNA (GenBank Accession No. M34455
(G1:185790))

forward 5 GGATTCTTCCTGGTCTCTCTATTGG 3

reverse: 5 CGGACTGAGGGATTTGACTCTAATG
3

1.1.2 Reparation of Stem Cells from Lipoaspirates with
Improved Homogeneity

[0087] Cells were plated at low density in DMEM plus
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10% FBS on glass cover slips in 24-well plates.

[0088] Cells were washed with PBS and fixed in ace-
tone for 10 min at -20° C. For staining of a-actin, cells
were fixed in 4% paraformaldehyde for 10 min at RT.
After blocking with PBS containing 4% goat serum and
0.1 % Triton X-100, cells were incubated at 4° C overnight
with primary antibodies against the following cell markers
at the indicated dilutions: (i) alpha-actin; Dako, Glostrup,
Denmark; 1/50; (ii) vimentin; Sigma, St. Louis, USA;
1/200; (iii) CD 90; CYMBUS, Biotechnology LTD, Chan-
dlers Ford, Hants, UK; 1/50; (iv) Factor VIIl; Dako; 1/100;
(v) CD 34; Chemicon, CA, USA; 1/100; (vi) c-Kit; Chemi-
con; 1/100; (vii) desmin; Dako; 1/100; (viii) cytokeratin;
Dako; 1/100 and (ix) S-100; Dako; 1/50. Then cells were
incubated with the appropriate Fluorescein isothiocy-
anate (FITC)-conjugated or Tetramethylrhodamine iso-
thiocyanate chloride (TRITC)-conjugated second anti-
bodies (Sigma; 1/50) for 45 min at RT. Nuclei were coun-
terstained with 4’,6-diamidino-2-phenylindole (DAPI),
cells were mounted in Mobiglow (MoBiTec, Gottingen,
Germany) and observed with an epifluorescence micro-
scope Eclipse TE300 (Nikon, Tokyo, Japan). In each
case, the number of immunopositive cells was deter-
mined, and compared with the number of stained nuclei.
Randomly selected fields were exported to a computer
(Macintosh G3; Apple Computer Inc., Cupertino, Ca,
USA) through a Spotl camera (Diagnostic Instruments
Inc., Tampa, FL, USA). Human aortic smooth muscle
cells, human umbilical vein endothelial cells (HUVEC)
and human synovial fibroblasts were used as positive
controls for immunostaining with the various antibodies.
[0089] At passage 1, a high percentage (90-95%) of
adipose-derived stromal stem cells expressed vimentin,
a marker of mesenchymal cytoskeletal cells (Figure 1).
Expression of vimentin was maintained at the same level
up to and including passage 9. Levels of other markers
fell over time. For example, a-actin, which was found in
17% of LPA-derived cells at passage 1 was no longer
detectable at passage 7. The marker of endothelial cells,
von Willebrandt factor (Factor VIIl), and CD34, which is
also found on the surface of endothelial cells, were only
detected at passages 1 through 3 (7% and 12% immu-
nopositive cells, respectively). By contrast, the expres-
sion of c-Kit (CD 117), a marker of cell proliferation, in-
creased with time, with 99% immunopositive cells from
passage 4 onwards (Figure 2). The fibroblast marker
CD90, initially expressed in approximately 80% of LPA-
derived cells, was found in 99% of cells from passage 6.
No expression of the neuroectodermal marker S100 or
the ectodermal marker keratin was observed in any of
the LPA-derived cells at any time. The change in cb-
served markers as the number of passages increases
indicates an increase in the homogeneity of the cell prep-
aration obtained.

[0090] To quantitate cell growth, cells were plated in
24-well plates at a concentration of 5 x103 cells/cm?2.
[0091] After cells had attached to the substratum (3 h),
the culture medium was replaced by DMEM supplement-
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ed with 1% antibiotics plus 0.5%, 2%, 5% or 10% FBS.
As positive controls for testing of each batch of serum,
human adipose-derived stromal stem cells were also cul-
tured and their growth rates determined. Medium was
replaced every twodays. At24hintervals, cells werefixed
with 1% glutaraldehyde and the number of cells per well
was determined by nuclear staining with crystal violet,
and monitoring absorbance at 595 nm. A standard curve
was constructed to establish the relationship between
cellnumber per well and absorbance at595 nm (r2=0.99).
[0092] In order to analyze the cells in a more stand-
ardized and less subjective manner, the cells were also
subjected to Fluorescence Activated Cell Sorter (FACS)
analysis. In general, the flow cytometry analysis permits
the detection of surface antigens by antibodies, which
are directly (covalently) or indirectly (secondary fluores-
cent-labelled antibody) linked to a fluorescent marker.
On the other hand, the above described immunohisto-
chemical analysis requires permeabilization of the cells
and subsequent antibody binding. Thus, the latter re-
quires an individually optimized protocol depending on
target protein and antibody. Moreover, due to the perme-
abilization of the cell membrane, it is not possible to dis-
tinguish between internally and externally expressed
marker proteins.

[0093] The protocol used in the immunocytometry for
the detection of surface antigens is standardized, and
only requires appropriate negative controls. Further, the
FACS analysis allows an evaluation of the percentage
of positive cells and the level of expression. These eval-
uations are only of subjective nature using immunohis-
tochemistry, and may vary from experiment to experi-
ment, which does not occur with the FACS analysis.
[0094] Such immunophenotypic characterization of
the cells may be performed on freshly isolated cells and
after periods of cultures, for example, after 7 days, 4
weeks and 3 months in culture. The analysis of surface
markers at different times allows assessment of the ho-
mogeneity of the phenotype during culturing. Examples
of this analysis and data demonstrating the phenotype
obtained from samples obtained from 3 healthy donors
from zero to three months of culturing are described at
length in U.S. Patent Application No. 11/065,461, filed
on February 25, 2005.

[0095] After isolation by the above described method,
the adipose-derived stromal stem cells from one of the
patients were characterized by the presence/absence of
a series of surface markers. To do this, the expression
of the following surface markers was monitored by flow
cytometry:

Integrin: CD11b, CD18, CD29, CD49a, CD49b,
CD49d, CD49%e, CD49f, CD51, CD61, CD104.

Hematopoietic markers: CD3, CD9, CD10, CD13,
CD 16, CD 14, CD 19, CD28, CD34, CD38, CD45,
CD90, CD133, glycofarine.
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Growth factor receptors: CD105, NGFR.

Extracellular matrix receptors: CD15, CD31, CD44,
CD50, CD54, CD62E, CD62L, CD62P, CD102,
CD106, CD146, CD166.

Others: CD36, CD55, CD56, CD58, CD59, CD95,
HLA-I, HLA-II, B2-microglobulin.

[0096] The cells to be characterized were collected by
gentle digestion with trypsin, washed with PBS and in-
cubated for 30 minutes at 4°C with fluorescein (FITC) or
phycoerythrin (PE) labeled antibody markers against
each of the surface markers to be analyzed. The cell
markers were washed and immediately analyzed using
the Epics-XL cytometer (Coulter). As controls, cells
stained with unspecific antibodies of the corresponding
isotopes labeled with FITC or PE. From the analysis of
the expression profile of surface markers (Figure 3A/3B),
the criteria used to determine which markers define the
cell population and allow it to be identified and differen-
tiated with respect to other types of cell were the follow-

ing:

1. Discard those markers that vary from one sample
to the other or over time during culturing in the ex-
perimentation done with healthy donors’ adipose-de-
rived stromal stem cells in the U.S. Patent Applica-
tion No. 11/065,461, filed on February 25, 2005.

2. Select the markers as a function of their biological
relevance, discarding markers characteristic of spe-
cific cell types (for example, CD3 is a marker exclu-
sive to lymphocytes).

[0097] Applying these criteria, the multipotent stem cell
population is characterized as being positive for expres-
sion of CDY, CD10, CD13, CD29, CD44, CD49A, CD51,
CD54, CD55, CD58, CD59, CD90 and CD105; and lack-
ing expression of CD11b, CD14, CD15, CD16, CD31,
CD34, CD45, CD49f, CD102, CD104, CD106 and
CD133.

1.2 Peripheral Blood Mononuclear Cells (PBMCs)

[0098] PBMCs were isolated from buffy coat prepara-
tions derived from the whole blood of healthy volunteers
by density sedimentation on Ficoll-Hypaque gradients
{20 min, 2000 rpm, at room temperature). Cells recov-
ered from the gradient interface were washed twice in
RPMI 1640 complete medium (consisting in RPMI 1640
medium supplemented with 8% human AB serum, 2 mM
L-glutamine, 1% sodium pyruvate, 1% nonessential ami-
no acids, 1% penicillin/streptomycin and 1% 2-mercap-
toethanol) and immediately used for culture or further
purification. To isolate T cells, PBMC were depleted of
adherent cells by incubation with anti-CD8, -CD14,
-CD19, -CD20 and -CD56 mAbs (all from Coulter Immu-
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notech) for 1 h at 4°C, followed by incubation for 1 h at
4°C with anti-mouse IgG-coated magnetic beads. Bead-
bound cells were removed from PBMC with a magnetic
device. To minimize stimulation of cells, all the purifica-
tion steps were carried outin the absence of serum. Purity
of T cells was >96% as assessed by flow cytometry.
CD4+ T cells were isolated by negative selection from
the total PBMC using the CD4 isolation kit (Miltenyi Bio-
tec), yielding a population of CD4+ cells with purity of
94-98%.

1.3 Cell culture

[0099] CD4+ T cells (5x104) and various numbers of
either monocytes, DCs, or whole PBMCs were cultured
in the presence or absence of the superantigen staphy-
lococcal enterotoxin E (SEB, 1 ng/ml, Sigma), and in the
presence or absence of indicated numbers of hASCs in
flat-bottom 96-well plates (Coming, Corning, NY). After
72-96 h culture, cell proliferation was evaluated by using
a cell proliferation assay (BrdU) from Roche Diagnostics
GmbH (Mannheim, Germany). Cytokine content in cul-
ture supernatants was determined by specific sandwich
ELISAs as below. Some cultures were performed in the
presence of neutralizing antibodies against HGFp (10
wg/mL) or IL-10 (10 pg/mL), indomethacin (20 pmol/L)
or recombinant TNFa (20 ng/mL) or IFNy (200 ng/mL)
(all from BD Pharmingen, San Jose, CA and R&D Sys-
tems, Minneapolis, MN). To determine the cell-contact
dependence of the suppressive response, SEB-stimulat-
ed PBMC (105) were placed in the upper insertof a Tran-
swell system (Millipore, 0.4 um pore), and hASCs (2x104)
in the absence or presence of irradiated (30 Gy) third-
party PBMCs (5x104) in the lower well. At day 4, the pro-
liferative response of the PBMC in the upper compart-
ment was determined. To produce supernatants from
hASC cultures, hASCs (105) were stimulated in a25-cm?
flask for 24 h with TNFa (20 ng/mL), IFNy (200 ng/mL)
or both, or for 4 days with allogeneic PBMCs (2x108).
The supernatants were collected, filtered through a 0.22
wm filter and added to SEB-activated PBMC cultures.
[0100] To measure the suppressive capacity of T cells
generated in the presence of hASC, T cells were isolated
from SEB-activated ASCs-PBMCs cultures after 4 days
by positive immunomagnetic selection with magnetic
bead-labeled anti-CD3 monoclonal antibodies (Miltenyi
Biotec). Viable cells were recovered by density gradient
centrifugation with Lymphoprep (Nycomed Pharma AS),
rested for 2 days in RPMI complete medium supplement-
ed with IL-2 (20 U/mL), and added at different ratios in a
secondary culture to T cells stimulated with anti-CD3 Abs
(5 pg/mL).

1.4 Characterization of the MSCs
[0101] Cellcharacterization was performed using cells

at culture passages 1 to 25. Cells from adipose tissue
were analyzed by means of flow cytometry using anti-
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bodies labeled with a fluorescent marker (i.e., by fluores-
cence immunocytometry) for the presence/absence of a
series of surface markers, which included:

- Markers of antigen presenting cells (APCs): CD11b,
CD11c, CD14, CD45, and HLAIL.

- Markers of endothelial cells: CD31.

- Other markers: CD9, CD34, CD90, CD44, CD54,
CD105 and CD133.

[0102] Theantibodiesusedinthe flow cytometry assay
were the following:

- CD9: clone MM2/57 Mouse 1gG2b - FITC labeled
antibody (Serotec);

- CD11b: clone ICRF44 Mouse IgG1 - FITC labeled
antibody (Serotec);

- CD11c: clone BU 15 Mouse IgG1 - FITC labeled an-
tibody (Serotec);

- CD 14: clone UCHM1 Mouse IgG2a - FITC labeled
antibody (Serotec);

- CD31: clone WM59 Mouse IgG1 - FITC labeled an-
tibody (Serotec);

- (CD34: clone QBEND 10 Mouse 1gG1 - FITC labeled
antibody (Serotec);

- CD44: clone F10-44-2 Mouse IgG2a - FITC labeled
antibody (Serotec);

- CD45: clone F10-89-4 Mouse IgG2a - FITC labeled
antibody (Serotec);

- CD54: clone 15.2 Mouse IgG1 - FITC labeled anti-
body (Serotec);

- CD90: clone F15-42-1 Mouse IgG1 - FITC labeled
antibody (Serotec);

- CD 105: clone SN6 Mouse 1gG 1 - FITC labeled an-
tibody (Serotec); and

- AntiHuman HLA class |l DP, DQ, DR: clone WR18
Mouse |gG2a - FITC labeled antibody (Serotec);

- CD 133: clone 293C3 Mouse IgG2h- PE labeled an-
tibody (Miltenyi Biotec).

[0103] The cells analyzed (Figure 5) were positive for
CD9, CD44, CD54, CD90 and CD105, and negative for
CD11b, CD11c, CD14,CD31,CD34, CD45,CD 133 and
HLAII. The cells were negative for all of the tested mark-
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ers which are specific for the endothelial or APC lineages
(CD11b, CD11c, CD14, CD45, and HLAII).

1.5 Cytokine and hormone determination

[0104] For cytokine determination in colon mucosa,
protein extracts were isolated by homogenization of co-
lonic segments (50 mg tissue/mL) in 50 mmol/L Tris-HCI,
pH 7.4, with 0.5 mmol/L DTT, and 10 pg/mL of a cocktail
of proteinase inhibitors containing phenylmethylsulfonyl
fluoride, pepstatin and leupeptin (Sigma). Samples were
centrifuged at 30,0009 for 20 min and stored at -80°C
until cytokine determination. Cytokine, chemokine and
HGF levels in the serum, colonic protein extracts and
culture supernatants were determined by specific sand-
wich ELISAs using capture/biotinylated detection Abs
from BD Pharmingen (San Diego, CA) and R&D Systems
(Minneapolis, MN) according to the manufacture’s rec-
ommendations. PGE, and HGF levels in culture super-
natants were determined by using a competitive enzyme
immunoassay kit (Cayman Chemical, Ann Arbor, MI). For
intracellular analysis of cytokines in stimulated MLN cells,
106 cells/ml were stimulated with PMA (10 ng/mL) plus
ionomycin (20 ng/mL) for 8 h, in the presence of mon-
ensin. Cells were stained with PerCP-anti-CD4 mAbs for
30 min at4°C, washed, fixed/saponin permeabilized with
Cytofix/Cytoperm (Becton Dickinson), stained with 0.5
ng/sample of FITC- and PE-conjugated anti-cytokine
specificmAbs (BD Pharmingen), and analyzed on a FAC-
Scalibur flow cytometer. In order to distinguish between
monocyte/macrophage and T cell sources, intracellular
cytokine analysis was done exclusively in the PerCP-
labeled CD4 T cell population.

1.6 Myeloperoxidase assay

[0105] Neutrophil infiltration in the colon was moni-
tored by measuring Myeloperoxidase (MPO) activity as
previously described (Buras et al. (2005) Nature Re-
views: Drug Discovery 4(10), 854 - 865). Briefly, colonic
segments were homogenized at 50 mg/mL in phosphate
buffer (50 mmol/L, pH 6.0) with 0.5% hexadecyltrimeth-
ylammonium bromide. Samples were frozen and thawed
3 times, centrifuged at 30,000g for 20 minutes. The su-
pernatants were diluted 1:30 with assay buffer consisting
in 50 mmol/L phosphate buffer pH 6.0 with 0.167 mg/mL
o-dianisidine (Sigma) and 0.0005% H,0,, and the color-
imetric reaction was measured at 450 nm between 1 and
3 min in a spectrophotometer (Beckman Instruments, Ir-
vine, CA). MPQ activity per gram of wet tissue was cal-
culated as: MPO activity (U/g wet tissue) = (Aysq)
(13.5)/tissue weight (g), where A,5q is the change in the
absorbance of 450nm light from 1 to 3 min after the ini-
tiation of the reaction. The coefficient 13.5 was empiri-
cally determined such that 1U MPO activity represents
the amount of enzyme that will reduce 1 pmol perox-
ide/min.

15

20

25

30

35

45

50

55

14

1.7 Statistical analysis

[0106] All results are expressed as mean = SD of n
experiments or mice per group. The Mann-Whitney U-
test to compare nonparametric data for statistical signif-
icance was applied on all clinical results and cell-culture
experiments. Changes in the body weight were com-
pared by using the Wilcoxon matched-pair signed-rank
test. Survivalwas analyzed by the Kaplan-Meier log-rank
test. P<0.05 was considered significant.

2. Examples 1 - hASCs show potent immunomodu-
latory activities

[0107] In this study the ability of the hASCs to inhibit
T-cell activation was tested, as measured by cytokine
secretion and T-cell proliferation. hASCs failed to elicit
proliferation or secretion of IFNy when co-cultured with
unmatched PBMCs (not shown). Moreover, hASCs sig-
nificantly inhibited the secretion of IFNy and the prolifer-
ation of PBMCs stimulated with the superantigen SEB
(Figure 6). This inhibitory effect directly correlated with
the number of hASCs added to the co-culture (Figure 6),
and was independent of the concentration of SEB (not
shown).

3. Example 2 - Induction of SIRS by LPS and CLP
(cecal ligation and puncture)

[0108] To induce endotoxemia, Balb/c mice were in-
jected i.p. with LPS (400 pg/mouse). Mice were treated
i.p. with medium or hASCs (105-108cells when indicated)
30 min after LPS injection.

[0109] Animals were monitored every 12 h for survival
and other clinical signs including ruffled fur, lethargy, ap-
pearance of diarrhea, body weight loss. Some animals
were sacrificed at different times after LPS injection,
blood samples were collected by cardiac puncture, peri-
toneal exudates, liver, lungs and small intestines were
collected. Tissue specimens were immediately frozen in
liquid nitrogen for protein extraction and cytokine deter-
mination, and MPQ activity measurement. The peritoneal
suspension was centrifuged for 5 min at 1800g, and peri-
toneal cells were counted and adjusted in PBS/3 mmol/L
EDTA medium to 3 x 108 cells/mL. The number of viable
cells in the different peritoneal subpopulations was de-
termined by flow cytometry (FACScan; BD Biosciences,
Mountain View, CA). Briefly, peritoneal lymphocytes,
macrophages, and neutrophils were gated according to
their different forward scatter and side scatter character-
istics and counted.

[0110] Inadditionto the model of endotoxemiainduced
by high-dose LPS, the CLP model of peritonitis was used
as this is considered to be the most reliable experimental
model for human sepsis and a critical preclinical test for
any new treatment of severe sepsis.

[0111] Treatment with hASCs protected in a dose-de-
pendent manner against mortality caused by endotoxin
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injection and cecal perforation (Figure 7A) and attenuat-
ed the clinical signs of septicemia, including lethargy, di-
arrhea, huddling, and piloerection (not shown). The
pathogenesis of septic shock is characterized by over-
whelmed inflammatory and immune responses that can
lead to tissue damage, multiple organ failure, and death.
Administration of hASCs to septic animals decreased the
levels of inflammatory mediators (TNFa, IL-6, IL-1B, IL-
12, IFNy, Rantes and MIP-2) and increased IL-10 in the
major affected organs during septicemia (Figure 7B). Fi-
nally, treatment with hASCs diminished the infiltration of
inflammatory cells into the peritoneal cavity, lung, liver
and intestine (Figure 7C & 7D). These results indicate
that hASCs rescue mice from endotoxemic death by
down-regulating the characteristic exacerbated inflam-
matory response of this disorder.

[0112] These examples provide evidence that MSCs,
in particular hASCs, may be useful in the treatment of
SIRS, sepsis, severe sepsis, septic shock and sepsis-
like conditions.

[0113] The majority of therapeutic strategies for SIRS,
sepsis and septic shock to date have targeted pro-inflam-
matory mediators, and have not proved to be greatly suc-
cessful in clinical trials. Therapies designed to block one
single cytokine, e.g. TNFa or IL-1f3, have shown limited
efficacy due to the early and transient kinetic profile of
these inflammatory cytokines. It has now been found that
administration of mesenchymal stem cells (MSCs), in
particular human adipose tissue derived stromal stem
cells (hASCs), protects against mortality in two in vivo
models of severe endotoxemia and sepsis, providing ev-
idence that MSCs may be usefulin the treatment of SIRS,
sepsis and septic shock. It has been found that MSCs
function at several levels to regulate crucial aspects of
SIRS, including by reduction of systemic levels of various
inflammatory cytokines and chemokines, and by inhibi-
tion of leukocyte infiltration into various target organs.

Claims

1. A composition comprising adipose tissue derived
stromal stem cells (ASCs), for use in treating sys-
temic inflammatory response syndrome (SIRS) in a
subject.

2. Thecompositionfor use according to claim 1, where-
in the SIRS is sepsis, severe sepsis, septic shock or
a sepsis-like condition.

3. Thecomposition for use according to any of the pre-
ceding claims, wherein at least about 50% of the
adipose tissue derived stromal stem cells express
one or more of the markers CD9, CD10, CD13,
CD29, CD44, CD49A, CD51, CD54, CD55, CD58,
CD59, CD90 and CD105.

4. The composition for use according to any of the pre-
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ceding claims, wherein at least about 50% of the
adipose tissue derived stromal stem cells do not ex-
press one or more of the markers CD11b, CD14,
CD15, CD16, CD31, CD34, CD45, CD49f, CD102,
CD104, CD106 and CD133.

5. The composition for use according to any of preced-
ing claims, wherein the adipose tissue derived stro-
mal stem cells are administered systemically.

6. The composition for use according to any one of
claims 1-4 wherein the adipose tissue derived stro-
mal stem cells are administered locally.

7. The composition for use according to any one of
claims 1-6 wherein the adipose tissue derived stro-
mal stem cells are allogeneic with respectto the sub-
ject to be treated.

8. The composition for use according to any of the pre-
ceding claims, wherein the adipose tissue derived
stromal stem cells are administered in conjunction
with one or more further therapeutic agents.

Patentanspriiche

1. Zusammensetzung, die von Fettgewebe abgeleitete
Stromastammzellen (ASC) umfasst, zur Verwen-
dung in der Behandlung von SIRS (Systemic In-
flammatory Response Syndrome) in einem Individu-
um.

2. Zusammensetzung zur Verwendungnach Anspruch
1, wobei es sich bei dem SIRS um Sepsis, schwere
Sepsis, septischen Schock oder einen sepsisartigen
Zustand handelt.

3. Zusammensetzung zurVerwendung nach einemder
vorhergehenden Anspriiche, wobei mindestens un-
gefahr 50% der von Fettgewebe abgeleiteten Stro-
mastammzellen einen oder mehrere der Marker
CD9, CD10, CD13, CD29, CD44, CD49A, CD51,
CD54, CD55, CD58, CD59, CD90 und CD105 ex-
primieren.

4. ZusammensetzungzurVerwendungnacheinemder
vorhergehenden Anspriiche, wobei mindestens un-
gefahr 50% der von Fettgewebe abgeleiteten Stro-
mastammzellen nicht einen oder mehrere der Mar-
ker CD11b, CD14, CD15, CD16, CD31, CD34,
CD45, CD49f, CD102, CD104, CD106 und CD133
exprimieren.

5. ZusammensetzungzurVerwendungnach einemder
vorhergehenden Anspriiche, wobei die von Fettge-
webe abgeleiteten Stromastammzellen systemisch
verabreicht werden.
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6. ZusammensetzungzurVerwendung nacheinemder
Anspriche 1-4, wobei die von Fettgewebe abgelei-
teten Stromastammzellen lokal verabreicht werden.

7. Zusammensetzung zur Verwendung nach einemder
Anspriche 1-6, wobei die vom Fettgewebe abgelei-
teten Stromastammzellen in Bezug auf das zu be-
handelnde Individuum allogen sind.

8. ZusammensetzungzurVerwendung nacheinemder
vorhergehenden Anspriiche, wobei die von Fettge-
webe abgeleiteten Stromastammzellen zusammen
miteinem oder mehreren weiteren Therapeutika ver-
abreicht werden.

Revendications

1. Composition comprenant des cellules souches stro-
males dérivées de tissu adipeux (ASC), pour utilisa-
tion dans le traitement du syndrome de réponse in-
flammatoire systémique (SRIS) chez un sujet.

2. Composition pour utilisation selon la revendication
1, caractérisée en ce que le SRIS est un état sep-
tique, un état septique séveére, un choc septique ou
une état de type septique.

3. Composition pour utilisation selon 'une quelconque
des revendications précédentes, caractérisée en
ce qu’au moins environ 50 % des cellules souches
stromales dérivées de tissu adipeux expriment un
ou plusieurs des marqueurs CD9, CD10, CD13,
CD29, CD44, CD49A, CD51, CD54, CD55, CD58,
CD59, CD90 et CD105.

4. Composition pour utilisation selon 'une quelconque
des revendications précédentes, caractérisée en
ce qu’au moains environ 50 % des cellules souches
stromales dérivées de tissu adipeux n’expriment pas
un ou plusieurs des marqueurs CD11b, CD14,
CD15, CD16, CD31, CD34, CD45, CD49f, CD102,
CD104, CD106 et CD133.

5. Compoasition pour utilisation selon 'une quelconque
des revendications précédentes, caractérisée en
ce que les cellules souches stromales dérivées de
tissu adipeux sont administrées de facon systémi-
que.

6. Composition pour utilisation selon 'une quelconque
des revendications 1 a 4 caractérisée en ce que
les cellules souches stromales dérivées de tissu adi-
peux sont administrées localement.

7. Composition pour utilisation selon 'une quelconque
des revendications 1 a 6 caractérisée en ce que
les cellules souches stromales dérivées de tissu adi-
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peux sont allogéniques par rapport au sujet a traiter.

Composition pour utilisation selon 'une quelconque
des revendications précédentes, caractérisée en
ce que les cellules souches stromales dérivées de
tissu adipeux sont administrées conjointement avec
un ou plusieurs agents thérapeutiques supplémen-
taires.
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FIGURE 1
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FIGURE 2
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FIGURE 4
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FIGURE 5
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FIGURE 7
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