.+ 1- [DESCRIPTION] [Title of Invention] STEM CELL FOR THERAPEUTI C USE WHI CH
| S DERI VED FROM HUMAN MONOCCYTE, AND METHOD FOR | NDUCI NG SAME 5[ Techni ca

Fi el d] The present invention relates to a nmethod for providing
cells for use in cell drugs by quickly dedifferentiating cells that are
properly differentiated in a |iving body. The present invention also

rel ates to[@ESQQQ@@I@@]for treating diseases related to damaged cel | s,

ti ssues or gans The present invention further relates to a cell drug

agent, a néFﬁ éeopﬁm%ﬁﬂﬁﬁﬁﬁpeleﬁT%%|CELLaE@mtﬂHEBAﬁ&mﬂLﬁfQﬁE WHICH IS
dedi f f t ¥
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drug kit, ucl ng efentiate

pharmaceutical conposition, all of which efficiently induce cel
ded'ff§§e”ih8Eh89c @n% te cells. [Background Art] It has been
sone tiTe Since medical procedures, nanely regeneration nedicine, for

repl acing cells thatThavpré@ehEemnVestibnonelaSSaetéoa metkodeispn have
attracted attentlon as 2 f%ndanental tre;ta&nt fgr dise?i In recent
years, the PESNEEANIoFELER| T8FugSe wRi ER1Ai HEEYSr BYeBFSEeYand repair tissue
ina d|seaaedsfferena1bhenbnbenaettaatoérbnpebpekuylanfbeeeﬁtnaee@Ubﬁt@nces
by |njectlggaste I1s or 25 precursor cells of tissue cells, has been

further ehgdPody . The present gl FhiRrel3 istameadatier e

have heen seRytiepeihg Hhatadekf eeentiat €d eg8hbhgelnNcbissyeri8sfes or
peri pheral bl ood-derived nonocytes, dedifferentiate into stemcells when

cul tured | ATABSpr LRI F SRk PRE 1 oKAFHERST J0HG kSR ItO ihete Bt ehaugel | s

or tissue pregpursQrmeehbd, o®SpRoaBLkngr Hgemake12dNi O emsgetﬂealﬁw&g
body, the percentage of cells arriving at the target damaged area I's not

al ways hi gedh@fesenbiatdnst @anocYhes, prodediifecantyaneersshdacengt he
preparati Oagtgigltgugaggﬁlaawgt k?fc cglkse 28-FPLLREEinkNgRERAYLOh Pl &8!S

that are di in are
15 cells, and a pharmaceutlcal composition, all of which

efficiently induce cell dedifferentiation, and stem cells.
[Background Art]

It has been some time since medical procedures,
namely regeneration medicine, for replacing cells that have

20 been lost from tissue for some reason have attracted
attention as a fundamental treatment for diseases. In recent
years, the concept of cell drugs, which aim to regenerate and
repair tissue in a disease site via the interaction of
intercellular biocactive substances by injecting stem cells or

25 precursor cells of tissue cells, has been further broadened.

In response to these circumstances, there have been
many reports that differentiated cells in tissue, e.qg.,
peripheral blood-derived monocytes, dedifferentiate into stem
cells when cultured in the presence of specific cytokines.

30 However, when stem cells or tissue precursor cells,
as a cell drug, are administered to a living body, the
percentage of cells arriving at the target damaged area is
not always high and is not constant. This problematically
necessitates the preparation of a large amount of cells.

35 Further, the behavior of cells that are distributed in areas



other: than the target area has not yet been studied in detail, and there
remains a problem of side effects. Modreover, although adm nistration of a

| arge anount of cells is necessary for an enhanced therapeutic effect, it
seens 5 difficult to obtain autol ogous gg%ls in a short period of time. It
has recently beconme evident that a phenoffrenon called hom ng occurs. This is

a phenonen h C | o]

(vascul ar gﬁgé?hgﬁkgltﬁgF %?Egrga%ﬁ ﬁg%tg§§ ggeéggéségéa%gaa 55%%%%1 'ar ea
under |schendctbemd|tema$nsaa paprblef bﬁesbdele@featsremmreqmamen] t hese
factors serx h |b e %ecu e? Ed cel % exgﬂe?5|ng jLeceptors
correspond? g pgg lPﬁﬁEEF 8™ ndrefurésvsr 8Mara “The daﬁaged ar ea.
Receptors ﬁeeeébesg ibrf aat enhaacedCKER4apent SBDF&faadt VEGERs&ons VEGF. For
exanpl e, n Pate t Docupent 1 reports that wound does,  not heal en SDF1
is bloékeggﬁﬁffﬁé tstRe EaépeﬁuﬁggﬁHQHSCR §e%Br@s§ﬁﬂﬁtCE?F§°§r% removed
fromthe biogd. Fandrich (Non-Patent Docunent 2), Huberman (Non- 20 Patent

Docunent 3), etc. ggort t echni ques. of obtaining stemcells with
pl uri potency from hukBn#BnbRGERELByPEREME] Al IR f FoRent i RESBAMC e se

technlquescaigeaaﬁbayﬁ cyteki-aes, Th el 4di NN ASRend:Prid NERat ifikl Each
cul ture net hod showed ? hat sone undi fferentiated narkers becane positive.

25 Addi ti ohaFrgmakugahd-deraved( RBALPEt &ht oDo¥EREN( vaFcrépsr eadeRhglial
mul tipof entiah %8W£Bek%§té¥fwg% £4p: gggbadwﬁeg &éﬂQgQH PeED?HEHE'eaV

cells using a calture plate ronectinis | 1 ed Ctation
Li st] 30 NoscPeamént cbodatennsi: aNapartedf 2@64bhggog1©a@8yep858 gyistem,

Non- Pat et PoCUTBAL c25oRubke ML, FARdrlgheFyoiBLLigLenthal bap of 1n

vi t r o- nodi man peri phera nnnocy esInto hepatocy -li ke and
pancreatlCexpkesshngereeépSérsGﬁstreepbedmhggy¢ 1Bese2®ﬁsmciaza 35

Non- Pat ent nt Yang. Zhao,  Eliezer Hyberman, 1A h
peri pher al ™8 888 ﬁ8n85§t§¥ggPi€8dtgﬁb§$Pa§8 saﬁgaplLﬁ??ﬁﬁ(ﬁﬁssﬁ ﬁn%&ﬁﬁe"
PNAS 100 (2868pr2436eNorcRat esk BDDEument ¥EGKEwana WEGEtL dafor &tdumHre,
circulating oDl 4t MRNBSYLeS 8512200068 OhaP 2980LEA Sob D3k EXALRY tunen
SDF1 is blocked in the ischemic area or when CXCR4-expressing
cells are removed from the blood.
Fandrich (Non-Patent Document 2), Huberman (Non-

20 Patent Document 3), etc., report techniques of obtaining stem
cells with pluripotency from human monocytes by inducing
dedifferentiation. These techniques use various cytokines,
including M-CSF, for incubation. Each culture method showed
that some undifferentiated markers became positive.

25 Additionally, Kuwana et al. (Non-Patent Document 4) reports
that multipotential stem cells (MOMC) can be induced from
human mononuclear cells using a culture plate to which
fibronectin is applied.
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[ Techni cal Probl enj The proddction of stemcells that are

"n the ficPaioPToarT Bo0s TRACN Sk ool Che resont I vant Pon e et
provi de sushest emléel'l, s PNASTBOR0d 2068) sBA26-t er m mass producti on of the

stemcel I s, an armaceut i cgl. if,ion.f i ndyci . I'l's.
Anot her obFSEtQSEGBEe Paven Fo%‘igﬁgggérgViag g%'ZO gé@%ﬁ %ggcﬁégg}gﬁg
di seases rebatedmbaodgnegedscel kspurtesstfieprogenigans. that exhibit Stil

anot her_ obj ect of the inyenti, is to provide_a dedifferentiatignp-inducing
cul ture me Fﬁﬁ?cgyﬁé iFFlﬁeﬂﬂ%%FF@ﬁ%?ﬁgﬁ8Png ggeﬂ??kSCCe FOErqugit, a kit
for 25 prodpopny dedifferentiated cells, and stemcells. [Solution to
Pr obl eni a solution for the above prob , the present

As
i nventi on ¥eungatRat PAFEMERLI Rg EEFFBhQraILEFEoH-nDﬁggggé§SFﬁn C¥hBrt

period of yimerpnsthgiRrpsence ¢bratcide Q@Qhé%@bﬁnbhéF%QBiEdeEEBQ agent of
the present inventionh produces a |arge amount of dedifferentiated cells.
The presentofatehtPdAsafsens suatathiisareect ddnPaPdtr &bPBn, o248 497-

phar ut kgal gposition of the present invention to a living body is
signrﬁﬁgantﬁy é?? c?ive to treat damage- 35 rel ated di seases. The present
i nvention f@nmheryfodndnvkation-

[Technical Problem]
The production of stem cells that are efficiently
accessible to a target area has been considered challenging
15 in the field of cell drugs. An dbject of the present
invention is to provide such stem cells, a method for short-
term mass production of the stem cells, and a pharmaceutical
composition for inducing the stem cells.
Another object of the invention is to provide an
20 agent for treating diseases related to damaged cells, tissues
or organs.
Still another object of the invention is to provide
a dedifferentiation-inducing culture medium, a
dedifferentiation inducing agent, a cell drug kit, a kit for
25 producing dedifferentiated cells, and stem cells.
[Solution to Problem]
As a solution for the above problems, the present
invention found that cultivating peripheral blood monocytes
in a short period of time in the ©presence of a
30 dedifferentiation inducing agent of the present invention
produces a large amount of dedifferentiated cells. The
present invention also found that direct administration of a
pharmaceutical composition of the present invention to a
living body is significantly effective to treat damage-

35 related diseases. The present invention further found that



adm ni stration of at |east one nenber selected fromthe group consisting of
gangl i osi de and wat er-sol ubl e plant-derived extract induces
dedifferentiation of nonocytes into cells capable of recovering damaged

ti ssues or organs, such as stemb5 cells_ QOSSIb|y in cooperation with
intravital M CSF. The present invention can t hus provide a therapeutic

agent for Lpealing dk9eases L&l akadt! %n@afﬁ%&%%rc%bhécttehs%%ﬁ Phe 04 B80S -

Specifically, the present invention provides the followings. 10 Item 1. Stem
cells obt apneélls)tl@al t afi nganghoeyids iand hefa]@reersemﬂ-elbdie (Plancesrriaved (ii)

e I R

wat er - sol u rived ex ere

nonocyt es. cababflenoZ. TbeogEeamgeHbmagedotdsagesooktemg&nmhesach am sicémve

|ngred| nt of .the mate ol uble Iant derived extr

ooy ot SERLee - TR KB SR LT et dRatrratat SRGSE fine

nonocyt es. pkéeéhﬁ'ﬁﬁWéﬁﬁﬂbmebhﬁ ateer dngride | herohkrsperaiin adged acdétve

|ngred|ent of the ter-solublz Elant-d ri ved extégct has a nol ecul ar
atedotPng

wei ght of ¥668°t895666685°Chee e 'PngrBEaRERt CaédPt f &M EREFEL PRgOTHRDS -

nonocytes. |tem 4. Thgpstemieghh ¢, acans diphgsteatl t eAvdn¥hEH eigr Al des aEhd Ve
i ngredient of the water-soluble plant-derived extract 25 is adsorbed to a

Con A col uffllPHéndéti ve i ngredi ent dedifferentiating the nonocytes. |tem

5.The ;gf emreghl 3. aCCQEQh”%éTlétéﬁﬂéiﬂKE”By”c%ﬁturl%@”mﬁhdd¥¥é§“%ﬁttﬂé the
wat er - sol ubl'e piant-derived extract is adsorbed to an ani on exchange resin,

the activePrRgrEERemt 3@)dé>éIT¢$}éréﬁ@| dtiing atthe arsfocsr @ shemperm seirpeted em
|l lLuhl t t
cel|s accogdipg ttrge Fgfgh% S ofvatg%%é;gg g*id% PL AR ngé!cy-g(%fll?%idé ac

is a plant-derive xtracte a ueous “p raction or a pur
product thptent-dg8sivedm 7. eRigasttem ceilisredlncor diledifberermpidt inther eflmet he

monocytes.

15 Item 2. The stem cells according to Item 1 wherein an
active ingredient of the water-soluble plant-derived extract
is sugar or a sugar-containing complex, the active ingredient
dedifferentiating the monocytes.

Item 3. The stem cells according to Item 1 wherein an

20 active ingredient of the water-soluble plant-derived extract
has a molecular weight of 1000 to 500000, the active
ingredient dedifferentiating the monocytes.

Item 4. The stem cells according to Item 1 wherein an
active ingredient of the water-soluble plant-derived extract

25 1s adsorbed to a Con A column, the active ingredient
dedifferentiating the monocytes.

Item 5. The stem cells according to Item 1 wherein an
active ingredient of the water-soluble plant-derived extract
is adsorbed to an-anion exchange resin, the active ingredient

30 dedifferentiating the monocytes.

Item 6. The stem cells according to Item 1, wherein the
water-soluble plant-derived extract is a plant-derived Folch-
extracted aqueous phase fraction or a purified product
thereof.

35 Item 7. The stem cells according to Item 1, wherein the



-5- nonocytes are human nonocytes. Item 8. The stemcells according to any
one of Items 1 to 7, wherein at |east one nenber of undifferenciated
mar kers Nanog, Nestin, c-Kit, CD9, and Oct3/4 is expressed, and expression
5 of a CXCR4 gene is significant conmpared with stemcells obtained by

culturing nonocytes in the sole presence of MCSF. Item9. Stemcells in

whi ch at L@?@;}Egggsm‘ﬂgeEu%nu%%}]%%?tgggi ated markers Nanog, Nestin, c-Kit,

CD9, and i'S expresse expression of a CXCR4 gene is 10
significantteit 8m 1DheAstremhodlds produding sbeangebhs, ofofipemsi hgto 7,

[ turi t inth f (i .CSF_and, (ii t t
monber ool BBREGLTY i LRESG: BO5 EORCRE: Pho BR GaRGE b rhElafo= HErer B d o
pl ant - deri Medtext r ackitl5 aiem ddd The3pmat Hed aqeardidd) tandt enpidssh@t ei n

the culture_is perfornmed for 7 to 14 days. Item 12. A cu]ture nediu or
odi {161 enbFatt neAOHocTEBe. chht dtiHg 137 M CORPGRA0( 115t h 3 Edst CORLS

nmenber sel gptadnbHoBYt ha18LRURGCABBLEY RS oh §ABJLbLOSI fecaBdcwabermsodmipl e
20 plant-derived extract. Item 13. A pharmaceutical conposition containing

the stem cétP® decordfFf t 6ahy ond of'NiCns af t ol®RHs fPAactpgmprer of

i ngredient nltemldncAaeell Arbgeagenkianopt ai Rbagihhe stgmcel k925 ang
according to any one of Itens 1 to 9 as an active 1ngredi enf. I'tem15. A

dedi f f er enPFaBY 8n IndwRARKE SRR GO aekPagsSEilpnM CSF aindXGRY) 4genkeas? one
menber, sel g¢ 3 the group consisting of ganglioside and water-sol ubl e
pl ant -1é)2ri \g/géﬁg%%gg;c'as active ingredients. 30 Item 16. An agent for
treating ditemsé$8.rehat mdthoddamdgedmelucing i ssms oreblgansconpnt simg ng

o LSt SBRAUBPERG. GERRELET LAMIN MRG0 o4, chopanal pr e, nd
agent for Leeati ngndi seaslesrr edalectdd damagedhzb geblup, tbastesing asfHans
according 58n§5§gé%9é gggr%ggegbgoluble plant-derived extract.

15 Item 11. The method according to Item 10 wherein the culture
is performed for 7 to 14 days.

Item 12. A culture medium for dedifferentiating monocytes
containing (i) M-CSF and (ii) at least one member selected
from the group consisting of ganglioside and water-soluble

20 plant-derived extract.

Item 13. A pharmaceutical composition containing the stem
cells according to any one of Items 1 to 9 as an active
ingredient.

Item 14. A‘ cell drug agent containing the stem cells

25 according to any one of Items 1 to 9 as an active ingredient.
Item 15. A dedifferentiation inducing agent containing (i)
M-CSF and (ii) at least one member selected from the group
consisting of ganglioside and water-soluble plant-derived
extract as active ingredients.

30 Item 16. An agent for treating diseases related to damaged
cells, tissues or organs, containing at least one member
selected from the group consisting of ganglioside and water-
soluble plant-derived extract as an active ingredient.

Item 17. The agent for treating diseases related to damaged

35 cells, tissues or organs according to Item 16, wherein the



-6- diseases are selected fromthe group consisting of external injuries,
inflammat ory di seases, damaged bone or cartilage, cardiovascul ar di seases,
neur ol ogi cal dlsorders | i ver di seases, renal diseases, diabetes, atopic
dermatitis, and 5 GVHD. Item 18. The aggﬁg for treating diseases related to
damaged cells, tissues or organs according to Item 16, wherein the diseases

are sel eCth LLamyt %ereqrsoé’lpe&é’ §£Jix‘89t8% enalod Y 41l 10938%&3&5}_' S,

radi ati on damage, dernatony03| |pIe ny03|t|s ecr ot
fasciitis, inhnones, bm@ﬁHMmma;oﬂxnma$eam¢wredamagedp@mmaspr cartllage,
osteocartlla i,pous fr cture osteochondrltlsji ted cardl opat

nyocardlal FéPX?FSH anch%%ﬁ?%s%%fdléﬁygb ardlac |ﬁSU 1”|C|enc€§/:r

nyocardiunﬁhsaesééophyﬂnﬁbngésbasesheaiiaﬁeﬂds4reatbp$temmﬁnmatiﬂis, and
arrhythm a, atherosclerosis, vasculitis, peripheral neuropathy, neuropathic
pai n, éére% VEP- apopl exy, encephalltls neningitis di abeti c neuropat hy,

attention detmciit.di $REdefendUtfiosMt rlaztieigreli H 5ra8 ere Raddd NsoNdanssease,
C}eutzfeldtJakob di sease, external |njur|es or ischem a_of the brain or 20

spi ne, |ivepleprr AdSeRBHNPEIRBPaEAGE LI off cLFeRall fhaifhpEein the

gl omer ul aryngRALESI ,ré'ﬁledcﬂé&hﬁﬁbxﬁl tHbakeles PP GR) NSt | biSeradd
GVHD. Item 19. A cell drug kit containing at |east the stemcells

accor di ng ipjanyesne @@n¢¥%®%lﬁl$o I ki adl @ s apiegie , 25de Al BEMERS itisem
20. A it f o PEOAVE! NG defh I { e el aked ceussis COUPY I fl(a)b%g% and, (i)

at | east one nenber se fromthe group consisting o 1 osi de ‘and
mater-solubbeeplénacuerevedoekepacroassesseﬁteatarhgledneﬂus 3©a¢t@m@21

The kit acco n 20, conp I es as ent .
rom 22, “TRerepRehErTE e o et o e R R o p R ERTRET
nediun1foriﬂédrttébantu&bmm@mmmunamdmnmydpauhyI chr@pagemnsuﬁélagemmyjor

(reating di seases; thenJpededbhhs! °abhatien Leuci0o-a000t,  the eel Lt o

15 arrhythmia, atherosclerosis, vasculitis, peripheral
neuropathy, neuropathic pain, cerebral apoplexy, encephalitis,
meningitis, diabetic neuropathy, attention deficit disorder,
autism, Alzheimer disease, Parkinson's disease, Creutzfeldt-
Jakob disease, external injuries or ischemia of the brain or

20 spine, 1liver cirrhosis, chronic hepatitis, chronic renal
failure, glomerular nephritis, kidney ischemia, diabetes,
atopic dermatitis, and GVHD.

Item 19. A cell drug kit containing at least the stem cells
according to any one of Items 1 to 9 as an essential

25 ingredient.

Item 20.A kit for producing dedifferentiated cells,
comprising (i) M-CSF and (ii) at least one member selected
from the group consisting of ganglioside and water-soluble
plant-derived extract as essential ingredients.

30 Item 21. The kit according to Item 20, further comprising
monocytes as an component.

Item 22. The stem cells, the method of producing stem cells,
the culture medium for dedifferentiating monocytes, the cell
drug agent, the agent for treating diseases, the

35 dedifferentiation inducing agent, the cell drug kit, or the



-7- kit for producing dedifferentiated cells according to Item1, 2, 3, 4,
5 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20 or 21 wherein
ganglioside is at | east one nenber selected fromthe group consisting of
Gbla, GD1b, GD2, GD3, 5 Gvi, Gw, GMB, GIlb, and GQlb. [ Advantageous

Ef fects of Invention] Usi ng nocytes, the present invention

provi des a, 9horh; PALLAd-TRSS (BRIYYELLAR; LSt M g8l hecacaeasi pherig, damoed
f 0}

ti ssues. The preéesent 1 nvention also provides an 10 agent I'nduci ng ‘'stem
cell's. The2pr8sert, imvention 8s Phudlexpéct é&,t dcont4, biie 1o the fi&l d of

cell drugs Fur.t her.nore, it .has heen prove t ngl 1 asi de
and wat er-%grub%oe Slran%}d(-f-”rk}%reedmex ‘Flggﬁ,losﬁg as aa%I ag?%éc}gr io\%%d%én%éld
Fol ch- ext r aeledtaqueauws phiasegfo@et consbstangupiff iGEd al5 GrldductDi hetEdf |

serve as a_drug far ati di seas el ated to danaged cells, tissues or
or gans% [Bﬂwif ngcrfggsi’oﬁ@gp'djﬁaj ﬁé%% Fig. 1 shows the growth
curves of stgaeeht$géddsicRer&écom sPNDeydesSidy] culturing in nedia 1 to 5.
20Fig. 2 shows the results of gene expression by RT Fi g.

- PCR, ,
3 exhibits the effectV8lBf HOFTECEt S oRTPREDL sHEMERELLE RFAddiSTy 2

gangl i osi dgfort-period mass prddhctdidd | Bgtrates callld ontkeaktiglet Mo
addi tion of 25 gangli osi des. Fig. 5 indicates the
dedi f f er en€RBEDOH- | HHIREPY- act THE t ProEed@ichipraptienrt raki®d Proydepsn.an

Fi g. h ] t LYi i
9. §¢5 O%?S% eggﬁzggpgfghg hecactiyhlky O{rhérggége% of veMestn Pos atig st em

extract-de réentiation-i1nduci ng nponent obt ai ned by

chr omat ographeesed to contribute to the field of cell drugs.
Furthermore, it has been proved that ganglioside
and water-soluble plant-derived extract, such as a plant-
derived Folch-extracted aqueous phase fraction or a purified
15 product thereof, serve as a drug for treating diseases
related to damaged cells, tissues or organs.
[Brief Description of Drawings]
Fig. 1 shows the growth curves of stem cells
induced from monocytes by culturing in media 1 to 5.
20 Fig. 2 shows the results of gene expression by RT-
PCR.
Fig. 3 exhibits the effects of dedifferentiation
into stem cells by adding gangliosides.
Fig. 4 illustrates cell forms after the addition of
25 gangliosides.
Fig. 5 indicates the dedifferentiation-inducing
activity of each plant-extracted fraction.
Fig. 6 shows the results of the activity of
fractions of sweet potato stem extract-derived
30 dedifferentiation-inducing component obtained by
chromatographies.
Fig. 7 presents the images of stained anti-collagen

antibodies in mouse liver tissue.

35 [Best Mode for carrying out the Invention]



Fig. 7 presents the images of stained anti-collagen antibodies in nouse
liver tissue.. -8- The present invention uses nonocytes, such
as peripheral blood nonocytes, as the cells subjected to dedifferentiation.
The present invention uses manmalian derived 5 nonocytes, obtained from
humans, equi nes, bovi nes, apes, chinpanzees, sw ne, sheep, rabbits, mce,

rats, canines, felinggcand,Like . mIpLLANS,ATHOGS! NRSROCPLEBNS, 53095 a5

chlnpanzees and 1ike pri matés are preferable. Huiman nonocytes’ are
particul ar pyrpphéea&bl @lﬂcpei nmomoedyEssar e A0 deré veceIrom bopeeatad ovk@r
bl ood. It as g fera to Luse bl ood- derived nonocytes, particularly,
peri pher al SP S 58r nnnocytes A nethod for separating
nonocyt es fron1saanEthoqdemeﬁﬂmaiﬁ*@ntﬁomubhbeby kereonre I5Gm. e xéepl eed

there is a 15 od of first separatin nnnonuclear cel S fronlblood usin
a b|OO&SCEWPng8§£?§fIOﬂ 8?3??ongmf§nﬁH%3VEbT BPEVEBSSrt £5§S° and ’

treating thpirRpktakraed, TTDBQmﬂél eagh&gp) s MHHlLtaEntl lm@)e magaeki, c bgadses,
(Mltenyi Biotec) capab of recogni zing the surface ant|g¥p of CD14,
t her eby seﬁﬁ?é??ﬁgE?@jtﬂéj%%r@éﬁmﬁ%héﬁﬁtes ERRBInoRt e TGS s #RGS al so

be directl ¥husgdnasca S%H{d?e { oke ObLRk A BEst hey NSy Lo @fbide pr es@idn
i nventi on. Human nonocytes may be sel ected from products that

are comver 8PaPFytacai | PardichlaslpTosBefesnRds: 250He Froasemtesnv@iri on
dedi f f,gy enagegggd%wt@o%% HherSteMEebh 8ogand rithe 4 st td g celds @&

prollferate ore belng aced back into a test subject such as a person.
In this cabépothdembrmedyt @@th%}ken Hawrh Qe plati enper bplee tdhkr dpbped- | t

is necessagy .t 9. bﬁ%h% g%egany stemcells as 30 possible fromthe m ni mum
anount of nonocytes i présent invention has an advantage of
dedlfferentlatlng stBdmmeehbd foonsepavsyirg mbhhchitgh promi sempié oplood

efficiency OdUCI | ar nmopunt of stem lkl.s o smal |
anount of ﬁﬁno ?e 5E&%nﬁﬁﬂﬁ'Cﬁdghgnﬂ%nocyt%% i NET aﬁ%leﬁongﬁﬁgi-?ﬁpgg
15 method of first separating mononuclear cells from blood using

™r (Cosmo Bio Co.

a blood cell separation solution “Lymphoprep
Ltd.), and treating the obtained mononuclear cells with
antibody magnetic Dbeads (Miltenyi Biotec) capable of
recognizing the surface antigen of CD14, thereby separating

20 the target monocytes. The mononuclear cells may also be
directly used as a source for obtaining the monocyte of the
present invention.

Human monocytes may be selected from products that
are commercially available, such as PT038 (Lonza).

25 The present invention dedifferentiates monocytes
into stem cells, and the resulting cells are proliferated
before being placed back into a test subject such as a person.
In this case, the monocytes are taken from the patient, and
therefore, it is necessary to obtain as many stem cells as

30 possible from the minimum amount of monocytes. The present
invention has an advantage of dedifferentiating stem cells
from monocytes with high proliferation efficiency, thereby
producing a large amount of stem cells out of a small amount
of monocytes.

35 Examples of the monocytes include monocyte-type



-9-- cells (nonocytes, nononucl ear cells, nonoblasts) having an MCSF
receptor (c-fnms). Since only the nonocytes proliferate when both the
nonocyt es and nononucl ear cells are used at the same tine, the present
invention allows for the use of 5 nononuglear cells as the dedifferentiated
cells, in addition to the nonocytes. In the present

speci ficat E%Tis" 3&8%83%'5 d%g)%ﬁﬁci‘e%?' Eeﬂgteﬁéh@ﬂlé@tggghé%ﬁgnéﬂ gy.ed
mar ker and having anh autor éproductive property. By using nonocytes, a |arge
10 anobunt OBFstremepaldrs 6f-frne) pr eSéntei pvént itdre myndeyodbs apnedi fahetst em

cells of th resent nvention _can_induce differentiation_and_preferably
have a pIuWﬁﬁBtgﬂgnghﬁePSHPFXFF8naB oB@PP?P?&SagtSﬁ?iSIFgeoBFg?n%% ?h?the
present inyenti opimee G anckdIHS posiehitien 15Thewst efoceldts ofistheof
present_invention_are characterized significant expression of CR4
genes; 1t PENArEGlERAr &8t Asd § t$%él e?%ﬁ&%agﬁg %%ﬁi%T,l%r@?égébﬁ% at
| east two pgBnbgesmoRBE§tBEEef erably at |east three nembers, further

preferably at |east four nenbers, particularly 20 preferabIX"aII menber s of
Nanog, Nestin, c-KitInCcboeangeeshs/ arareféspiesBed. stem cell” depgptes a

preferred %ew of . bhes st cgl | wolyitehe rRhesarkd nﬁi?ﬁkégn,aﬁ&gh%&% gehe is

nore significantly expressSed than that in stemcells obtaine

cul tivati nguhonepyPEsCtaves PRePSsLE . pr edBhclsgnaMv OSROCHEGSat Peasirdme
menbery, P ELELAPR! %Ak LRASE1 180 EPHRE! ocUBhe PROLAEIBLYNAY beasbid s

menbers, fur preferably at |east four nenbers, particu y preferably
all of theTheve stemberseblisNawdg, Nestipresektt, iGPendnidnOct@H afrduce

cxr eescc P REhELLPNLAD B SR P St el 2 of oL e B gsR
significantiyfexpnesaedohharddatty n t IMhest sheneldesl labt abhednby duml tthvat i ng
monocytes 1n Lhe solg.3viBnesgacendl MGSET8N3s¥L Esve.

15 . The stem cells of the present invention are
characterized by significant expression of CXCR4 genes; it is
also characterized in that at least one member, preferably at
least two members, more preferably at least three members,
further preferably at least four members, particularly

20 preferably all members of Nanog, Nestin, c¢-Kit, CD9 and
Oct3/4 are expressed.

In a preferred form of the stem cell of the present
invention, the CXCR4 gene is more significantly expressed
than that in stem cells obtained by cultivating monocytes in

25 the sole presence of M-CSF, and at least one member,
preferably at least two members, more preferably at least
three members, further preferably at 1least four members,
particularly preferably all of the five members of Nanog,
Nestin, c-Kit, CD9 and Oct3/4 are expressed.

30 The following are features of the stem cells of the

present invention in a more preferable embodiment:

(i) CXCR4 gene is more significantly expressed than that in
the stem cells obtained by cultivating monocytes in the sole

35 presence of M-CSF monocytes;



-10- . (ii) c-Kit is expressed; and (iii) at |least one undifferentiated
mar ker sel ected fromthe group consisting of Nanog, Nestin, CD9 and Cct3/4
is expressed. 5 The feature that differentiates the nonocytes
derived stemcells of the present invention fromother dedifferentiated
stemcells is significant expression of ]t e CXCR4 gene, which is involved

in cell homng. Ip.the_s .1 f the present invention, CXCR4 genes
are nore sir%%?f chﬁitl 3%%%1%%%3%8{ hgﬂat hose in stemcells obtained by

cul tivati ngimmhoeyt ésaist tdne soldl Preserivieattdd MO r Foelexbeg| &ron rthe
preferred enbodi nent of  the st | I s of the .pres i nyepti e unt
of CXCR4 g8h&UBxpf&lsishis asogfr;yg\rce?r}?f’RT- or tﬁ(gi% i k%ﬁ(?s %F%}Z{]halﬁém
three or feuprtksed.greater than the anmount of expression resulting from
cultivating nonocytes in the sole presence of MCSF, or in the presence of
M CSF+IL-3, M CSF+lL-6&LIF etc. Moreover, in a preferred enbodi nent of the

stemcells of the pregegnt r2@tiupeentdien, QGRAGENEStAIL M€ Shgmbdytoant |y
expressed than those in bone marrow derived nmesenchymal stem_cells; nore
speci fical F9rivad afbeft oF L EXCRAL gl elicdsditon 18988y by IRPIPCRERST t he

like is mopgqthan Ewe; 9t chinkeent idmS Jrieat&igd a4t ek SONLABSf Ovhe
25The nonocyte derived stemcells of the present invention are

char act er i g8@RBy gesiewi thidle dehdnvedded éimente bt eBOBLBAr cellls, ththesten
EXpresy Oncgilg' Kb, which 4.5 a3t emGrlde B Kerexdda | Sgdown Lhat RDF,

the li'gand for the CXCR4 30 receptor, is expressed in tissues that are
damaged assagnéfitanbtlybemprisseturtésnaridiasiar ciul aatory ek bbasebtained Hey

damaged portion . _ne i,ssue,_or._.the_|ike refor 1 |1
provi de a ?H??ﬁ%‘%‘g;ﬁ%r ﬁ/%!d)éé!e% h(l)rrlri nghé;f é%% \7/\3/|rt-[;’{%%rng:'fsepe(gltS Ebg%c‘?g?rag?dorar eas
when servi agaapla, céhl adrugefS5dde stleoditreéhts obt ahredten tdwl Iy esfernthe

| uent o0 TBLee M388eLt ot SALI9, dhaRERCo,EY, edEkR! ShERLIILLDLSSL 14
15 assayed by RT-PCR or the like is more than three or four
times greater than the amount of expression resulting from
cultivating monocytes in the sole presence of M-CSF, or in

the presence of M-CSF+IL-3, M-CSF+IL-6&LIF etc. Moreover, in

a preferred embodiment of the stem cells of the present

20 invention, CXCR4 genes are more significantly expressed than
those 1in bone marrow-derived mesenchymal stem cells; more
specifically, the amount of CXCR4 gene expression assayed by
RT-PCR or the like is more than two or three times greater
than that in bone marrow.

25 The monocyte derived stem cells of the present
invention are characterized by, as with the other
dedifferentiated stem cells, the expression of c-Kit, which
is a stem cell marker.

It is known that SDF1l, the ligand for the CXCR4

30 receptor, is expressed in tissues that are damaged as a
result of bone fractures and circulatory diseases, in the
damaged portions of neural tissue, or the like. Therefore,
the cells provide a further improved cell homing effect with
respect to damaged areas when serving as a cell drug.

35 The stem cells obtained by the present invention



to cultivate the stemcells in an appropriate culture nediumto proliferate
the cells. Then, the cells are directly 5 adm nistered/injected into the
af fected areas. The stemcells may be cultivated in a general cell culture
medi um however, it is preferable to culture the stemcells in the
dedifferentiation i nduci ng cul ture nedium of the present invention.

L0ncoor di ngtoLans, eIboglIent o of  fheaPLesens Loveking.cbheasyem cetl s, of

t he presen anentlon can beé us |ng external ‘I'nju
i nfl ammat otyedi dease afffanteeatirtas,. rBdfareomndaaagen,detnmsopyeéerable

I tipl t f t h b ed,.15 b
or Cartil kg (U TREa (i, ST ciobsih hTRBEAPTITHE NBLECFE Rt O
ost eochondgbt lgsﬁolﬁﬂéﬂa@e\!asﬁné akcedilseaseThee, g thdi | @ ¥k candi odyopat hy,

nyocardi al infarction, ischaem c cardionmyopat c di ac insuffjcienc
myocar di unPAPHBLELEERT/ l@éﬁﬁ@?@lvénﬁ%aﬂﬁﬁ?aﬁﬁﬁé§ sPERBSFs, aPPhyttita,

20 ather osgken@singay VBSCWI T iSuat®iL- In BeUsoh o8k Lakedils ander srd enddiun;
peri pheral neuropat’hy, neuropathic_pain, cerebral apoplexy, encephalltls

meni ngi ti sShOHREBEYi ¢ thel® opaehyrahleeno g HeriRi Ehali S6FHeceldi 19 th
Al zhei mer gbﬁ??%@reﬁ% 5%@%9” §ngh§§ﬁ§e’c&1@&£éfQNQiDﬁ@k%E dirseasgrc gXter nal

25 injuries or 1schema of the brain"or spine, etc.), liver diseases (liver
cirrhosi s, iokweotiionhepatitis), renal diseases (chronlc renal failure,

gIonequar ”ephr't'SAcgbg?$¥giSQQ?”i et c.dmp 69# A& tﬁgtogﬂﬁadeﬁgggéﬂts

GvHD or the |ike. The rentiated stem e present
i nvention mevendepnslﬂddawsthmthgﬂﬂnieoﬁaﬁﬂmnapréa@@ht1@Ngamﬂ9n1E@@03b¢ary

of the hbtlon I nstltut of Advanced Industrl Sci g1

(Centr al 8 k?fga§ﬁ| NG h s ST akubE SR %baﬁa %Emgﬁgﬁ§' Eggégapan)
on Sept6ﬁb¢pa36re2@63;sundeadﬂEﬁESBSIdea@mmbeﬁe&BBtbb@&éltﬂ&As meht iphed
above, the nnnocgtes are conve%; 0 stem.ce S %ulhgriqg éhe
monocyt es T¥OPAE 5res%%%5°%$c(|fa%ﬂﬁﬁ§ﬁsand0%fPTlgt.qr%ﬂﬁ one ‘nrenB@f29e

sel ectiegrl fpeArt he group €gnsisidgag of (gangl i osirdetane,wat ebssebpblesis,

- plant-derived extract. 5In the present specifjcation, "water-soluble Iant-
deri ved exP?§€Pca6§ﬁ698§ngﬁSefF?&EPr8f PRECORPPRETALARY  oF25IBQVES EEHPE

exanpl e, | gayessest Q@B . Sulatl%rt@ae@ara&@ﬂ@opbhhg@ ocb%b@éi, iMiFResti6@Pt s,
fl owers, buds, petals, ovaries, fruits, pods, capsule seeds, fibers,
ovul es, etésyhaemlc cardiomyopathy, cardiac 1nsuff1c1ency, myocardium
hypertrophy, congestive heart failure, restenosis, arrhythmia,
20 atherosclerosis, vasculitis, etc.), neurological disorders
(e.g., peripheral neuropathy, neuropathic pain, cerebral
‘apoplexy, encephalitis, meningitis, diabetic neuropathy,
attention deficit disorder, autism, Alzheimer disease,
Parkinson's disease, Creutzfeldt-Jakob disease, external
25 injuries or ischemia of the brain or spine, etc.), liver
diseases (liver cirrhosis, chronic hepatitis), renal diseases
(chronic renal failure, glomerular nephritis, kidney ischemia
etc.), diabetes, atopic dermatitis, GVHD or the like.
The dedifferentiated stem cells of the present
30 invention were deposited with the International Patent
Organism Depositary of the National Institute of Advanced
Industrial Science and Technology (Central 6, 1-1, Higashi 1-
chome Tsukuba-shi, Ibaraki-ken 305-8566 Japan) on September
30, 2009, under accesssion number ABP-11184.

35 As mentioned above, the monocytes are converted



10 of a plant. Exanples of the extractants include water, an aqueous
sol vent (for exanple, aqueous al cohol such as aqueous net hanol, aqueous
et hanol , or aqueous propanol; aqueous THF;, aqueous acetone), and pol ar
sol vents such as DMF, DWVSO, or dinethylgsgtanide. The "wat er-sol ubl e

pl ant-derived extract"” 15 is a substanc xtracted from such a sol vent,
i.e., wate n e ol.ve .ap r C i | v ng
pol ar subs %Eges?%thgzlgn% n?&i%ﬁglﬁgtgbgsgﬁﬁ%¥29%faﬁﬁ?g%§i@%%g%§%$é¥¢ can
be obt ai nedipas M-aldowandFi (isit), atpllasst sopat merted usehgetdd ofirpat ethe

hydr ocar bons such_as_ 20, chl or of or m or. .net.hyl ene chI0£idg' glgghol%jﬁﬁgh as
met hanol , &f &R0l SOFSbF bbahol 9T arGiii® 08 bolE *EhcROAEC bEn 2HH Tor

t ol uene; egteisecgueltascethyl acetate; ethers such as THF or diethyl ether;
ket ones such as acetone_and nethyl ethg#sketone; aliphatic lic gAé;

;
hydr ocar bons such asiRek3fePbFSoBt c§RFGHEXGABI OFrher ¥ ??E??Of%%fﬁl

extract isgéreab@dewtirAcwat gendted AQURRHST %@ \aNttHO it gnt ayged
wat er - sol ubl e substance. The wat er-sol ubl e substance t hus obtai ned using

wat er, an Batikous T981 vesrtatgrley pol82Vest vedteigy beSURILTERA R, ST her

treated wth; ehhori natgdehydr ocanhans such 30 as Ghday of gsurer mpddwiene
chl oride; aromatic’ hydrocarbons such as benzene or tol'uene; esters such as

ethyl acetaverieshefsustieh ped¥HFcepsdieshybeedfer filagrphadveles: 2@yl ic
hydr ogar bo u hex yel n f
G bogs g gﬁkﬁ?‘t hﬁQmet?ieg %forl}fﬁe@‘pg}é’rc]t?gaﬁnﬁg ‘ﬁ’g%'iuﬁfe dt®r, an

| i pophilic conponent. The water-solu erived 35 extract iIs
pr ef er abl yaaupbant sdéveued (Fokchxanpiact aduaqueoascohdB- sphlases f z@eedwh or

a purified duct ther.eof. The. Fal c t. d )
fraction r%%ﬁ%%aif nagﬁgogcs’]ueeéc&s? nﬁ%és & rasacgueroessulrkfregﬁgrgoclp’l a‘%?&éeéfsr Zrclﬁ’on
process usa@igeausolavenionef) ,cdrod opol ar netdizents2: shdndasadiiEng Ms©,5 am xed
solvent with ter. | or of or m, may, i nst ead ther chl orinat ed o
hydrocarboﬁ%@$€BXLa8§ ﬁ@%ﬁ?reﬁth%hl%7?%ﬁ,S%ﬁ&%ﬁ% ?£??%c%?5+Y%§,efﬁraCt

1, 2- ditghl of 9es hapst Mt baset ragyednsteadsbenl aweslabsohol se. sueitars, an

et hanol , n-propanol, .isopropanol, or_butanal. The proportiao f chlorinated
hydr ocar bo®R9¥e°4® a i sORot? | PAFEEd SU VERE gﬂ?ggeréﬁgegb?sgﬁVlng

proportionsocan hemisethcdera, High NMhxednsol venhe ofyaahlordatad hyrkeear bon
and al cohol has a high dissolution property, thereby facilitating the
ext ract i ondeTheedr Gﬁfglrtaicé'n G bt oPPhatBEhedr dCAHHE -t o Fditdhold jRlant

preferabl y; set 4.0 adoyal ygithat eAN-ENAHEBGSCRAfRId Y BIHS aBuagUeOMs
phase and an organi c phase when water is added, thereby extracting the

acti v@Osubshhprefprnt e agibodenghahe.onifiay (HEPidlse IEChoRS dnotiriP by
R | oy L Hahst oo 0b0RRLE, SOLKRRLS Lon RdTeEat 0oaEP8LEh al BeARYE | N1 0

two | ayers. e presen Specification,the aqueous phase resulting from
t he separ atobnenat oestwerbagech by addivig agstartdis edldnd suctplantThereowed

ot s oot oy BEkERyRIEONS, PhaE LGt LAY | 40 AUEEHS. PIARE hERRYAOMthy1

extracted by a different” nethod is al'so included in the range

"pl ant - der kgednépl ehipkbtact ed 2biaguébdushpHaseatbansi snth as hexgnasort

has t@% Sag§c § g¥gnggbs %%%éfter, the plant extract is treated with
water or a aqueous solvent to obtain the target water-soluble
substance. The water-soluble substance thus obtained using
water, an aqueous solvent or a polar solvent may be, as
required, further treated with chlorinated hydrocarbons such

30 as chloroform or methylene chloride; aromatic hydrocarbons

such as benzene or toluene; esters such as ethyl acetate;
ethers such as THF or diethyl ether; aliphatic or alicyclic
hydrocarbons such as hexane or cyclohexane, so as to wash off
the lipophilic component. The water-soluble plant-derived

35 extract is preferably a plant-derived Folch-extracted aqueous



The wat er-sol ubl e pl ant-derived extract of the present invention contains a
gl ycolipid-1like substance (containing one or both of glycolipid and sugar)
as an active 30 ingredient. Since this glycolipid-like substance has a | ow
solubility to an organic solvent, the we ég-soluble pl ant - deri ved extract
is preferably isolated as an aqueous ph fraction. Further, the

wat er - sol ubl e _pl -deriv X .can t ified using various
ki nds of cﬁ#%ﬁét%g%§g§$h3§gs%chggggﬁggcﬁgﬁgég%rgﬁ% %g?éphyoraffinity -14-
chromat ogr aphy. The Pphei fHddtipr educictrayealosesben usedcasonheratingsl in

i ngredi ent he active ingrigie in_ the mater-sgluble glant
extract mayPEnBIUGESo o oF gugart ﬁ%;éb H'h HOLRESE50aP T AR ot her

conponent sugkhgi ds ebTventExapteso 8bfsugatc tioaponeni 5 aneal udesigingc osies
ar abi nose, xyl ose, ribose,, K rhamose, fucose, deoxyribose, nanngﬁg,%g%ﬁr
I ,

fruct ose, BaKget GV tBLER Waledse, CEIPHIUTR MY rESE T

raf finose, cHBbirbhAsRd MRIQITEIPRs, TR RE LS Ene A BERS €ch Db HEHE PNELTIBEH d,
10 gal acturonic acid, mannuronic acid, iduronic acid, glucosam ne,
gal act osantAErapBAABIERY N N adetyrilaEeehne; NMetdRyICdal BRY 0shFF PRl

N-acety'naﬂ@Oi@WE@eaﬂaaﬂgyng§m§§igg DeRgeLY! ngupaphah61 ack dopabFat &,

| i ke. These nmay be sulfated. It preferred that these are present in the
form of 1500l iguszeehari dds pobpsatihar ideschypbyénatads husirqparden piels.

Specinp_eg%EBhS§ 92 Qﬁhysffﬁfﬁé&dgg bQQ[Ud% wide ra?%F of proportions
gl ycosam nogl'ycan, u-gl ucan, p-glucan, | evan, fructan, ‘galactan, mahnan, Xyl an,

ar abi nan, pentibeaciudedal gi nHeragi dthe mixed solvent of chlorinated

pecti csubst ances aran, sul fate | ysacchari,de., 20,.paql char | j ich
one or nnr%yafﬂﬁégansu% § ﬁ%%%%gg% %Fg I?nﬁ%ﬂ?lpéPﬁ?gééﬁgf?Heégs%%ﬁ%ﬁpof
repeati ng yneksbof oOaeiditaniegnenher sextribeiabove Shgar prepoduésn amt

pol ysaccharjde iin whic ural sugar resjdyes are intricately lipked. 1t is
preferableckﬂaflPﬁEeﬁaﬁB$L§§ﬁﬁﬁ pFSnfiggﬂgétré§t3§§ SREIY ﬁFPh%g cation
exchange resifeathat bahngnextreaskpdrakhoanenesbadi Agakouthphwatesndchnbl e
pl ant extract of the present invention preferably contains a conponent that
%%f npgﬁ b {h%

i s adsor be8TP8NAR RBIF e¥ERENGE TSI AS(t EREPHaVIFG 3k 33

group in WateryeagsudBtagkiVen3@nien@iRdiotrt phhkeanokhen enboghaeatisthst
wat er - sol ubl e plant extract of the present inventjon preferably contains a
conponent EhHEABANEY ©BEAEsH R Kfartiehs ah AEIIVES | ot eeftents pded to

preferred gphodipent +gf theipegsenintpvepybom afdies wat erpsokubl epplaght
extract is adsorbed to an ani on exchange 35 resin and contains a conponent

t hat 5thssp@c¢ﬁﬁcAtégaposetbg aqueous phase resulting from he
separation into two layers by adding water is called a

“plant-derived Folch-extracted aqueous phase fraction”. An
aqueous phase fraction‘extracted by a different method is
also included in the range of “plant-derived Folch-extracted

25 aqueous phase fraction”, as long as it has the same active
substance. '

The water-soluble plant-derived extract of the
present inverition contains a glycolipid-like substance
(containing one or both of glycolipid and sugar) as an active

30 ingredient. Since this glycolipid-like substance has a low
solubility to an organic solvent, the water-soluble plant-
derived extract is preferably isolated as an aqueous phase
fraction. Further, the water-soluble plant-derived extract
can be further purified using various kinds of chromatography

35 such as ion exchange chromatography or affinity



-15- an active ingredient. As the active ingredient binding to agarose Con
A, pol ysaccharides or sugars (including sugar-containing conplexes such as
gl ycol i pids) containing a glucose residue and/ or nannose residue,
particularly a 5 mannose residue, are preferred. In a preferred enbodi nent,
t he water-sol ubl e plant extract contaiﬁél%rconponent having a sugar residue
and being soluble in cold er_or.hot water xtractable). The,conpanent
i's prefera8g§o§ag89§§gggha¥?%% BPrégb%?-BBﬂggéﬁi%6y0%§ﬁ?e§eiHsﬁﬂi%%'@ﬁ%

| ower |im gcefiveheng@eamkatul ar wei ght is about 500, 1000, 2000, 3000,

4000, or 5000, and the upper, limt is about 500000, 300000, 200000,. 100000,
80000, 60000, 50000, TRBOGEFti3GD0ANIERI28BH0. 10 the water-glulle dtiHtint o
stem cel | scganabe RGNS ObARY B cebdpyadd ngrt hjnganosyt @Sy neddeaipr esence of
at | east one 15 menber selected fromthe group consisting of ganglioside
and wat®er - 5808kl @ngl AithefersrEPrsittactlipids etc.). s@%%%?%@%fﬁgaﬁw%%ﬂy

exi sts in eolng had o oM de: dgrubbsthe humidbady) . opedmmer;salect ed
ubl e

fromthe group consisting of ganglioside and water-sol pl ant -derived 20
extract camhsmneeeas fawassductrodyrilkeassi mprnetw ef SHORO$E oNTADIOESYIRS to

stem cel | Sya[R8.8t e el ardd vdl, ddie disease aLpana ide ! hebebynserve as

a therapeu?|c agent “for vari ous Kinds df Sease’s. er apeut1c agent
cont ai ni ngmeasbansact med tongriedegnnelatikeast btneanesber gdskburbaic faom 25

t he gHgyP_co Si ting&of gan H osi de and mater-solﬂgle pig@}agféivgglg§}ract
cti e

is eff Y8PGFYEPRAL ng X Er nal™THI U s, i nfTamat of ¥ 7 Seas

(pancr eat i filscokafiiaki ogadanageamdeepamanyoskmiae, NN-acpkgloyasbsamsine,
necrotic fasciitii, ﬁhronic broncgitis , danagfd hone or cartiI%Qe bone
fracture, B0268t¥0H8r85852L Eocar 394y PR e s € o5 B0tHondr 14 s) |

car di ovascyl-geediy3nasesnifig acdd, abed eaediiameapathysenyagandi ahlfated.
infarction, ischaemc cardionyopatg%é cardi ac insufficiency, nyagcardiu
hypertrophyt cbhgeR¥¢hRr redr tthad | S€ e8LENORTESCRFr WA hikibg ~ form o

at her asgl ep9sEssa%anailiibisS, p32y8hecharfgus9! gdiyeakides)r der §1¢6oUipids.
peri pheral nedropat hy, - 16- neur opat hi ¢ pai n, cerebral  apopl exy,
encephal i t BBECAERENGI t | £Xa@RAUFE i ¢ netl opat YOl ¥seeRRRBRAGRT i ci t LF S¥ier ,

autism Al ghebBBEndhegaseantar kinghcan i sqasp uddieut Zhidhdly Jakebudi sease,
]

external i ries or i'schema of the brain or” spine, 5.etc.é,.lyver_
di seases (bhlectensrmesinen,ckivéane BEphinehns) Pecthgl agiideadegipénranid

e aar (BT | Suainey | et ot opby,dhheiefuc,
t her agut i podgeatcharide in which one or more kinds of sugar residues
are linked, polysaccharides formed of repeating units of one

or more members of the above sugar residues, and
polysaccharide in which plural sugar residues are intricately

linked. It is preferable that the water-soluble plant

25 extract is treated with a cation exchange resin after being
extracted. In one embodiment, the water-soluble plant

extract of the present invention preferably contains a

component that is adsorbed to an anion exchange resin (the

component having an anionic group in water) as an active

30 ingredient. In another embodiment, the water-soluble plant
extract of the present invention preferably contains a

component that binds to Con A agarose as an active ingredient.

In a preferred embodiment of the present invention, the

water-soluble plant extract is adsorbed to an anion exchange

35 resin and contains a component that binds to Con A agarose as



10 containing at |east one nmenber selected fromthe group consisting of
gangl i osi de and wat er-sol ubl e plant-derived extract as an active ingredi ent
depends on, for exanple, the usage, the age and gender of the patient, the
severity of disease or |ike conditionsu{ﬁ¥pically, t he amount of the 15
active ingredient used is, for an adult,”about 0.0001 to 100ny, preferably
about 0.00]1 .t ref gr.a a . Wi 5 to
per kg of %He%%%%5g3e?§ﬂ¥gg#%%9603gﬁeq%%at%gy%ﬁgrgégﬁgggggSeﬁ%nggﬁﬁggﬁgnay
be divi dedafeposg tGrm Aj nesly2@THodargidast -eer swgdrFol Gnaxidiad et @jtieous
phase fractiop”".includes a.w.de ran of _pla trac obf, aj Dy sim | ar
nmet hods. IﬁoﬁgaﬁlH}ﬁ, tcﬁglp&éatxﬁ% isr%‘r%ediaesgt ﬁyfﬁ%lx\?;\lfa%%r-s%%%$%llwg "

pl ant - der i yedcextr acksdanicai Ry drhe nEranisaeriesidbie| chpaxt factad yaqueous
phase fraction i s conhi pable 25 mﬁtg ani gn eichan e resins.and gﬁqhé%t
agaros@ aMAMPPSCadtGiHAAF 'meRET nRFEASET B padfi iy X HToUGH G CArPoH EXehange
resin. the waterVenuackuphhytusedrastacordhthpab pogpanahtonavime a

t her apeuti c agent or, pharmaceutical cqonpgsit.ion o{ the 30 present invention
may be forﬁﬁaaFnF@Séiaﬁmﬁ%@ BBiage seeMEy 1Tsi reld PREFFaCE Ul "E ST i er,
toget her withtancaghike.i nghadic@fodnlat: contpidise @dpleast pengsgesheride

sel ected fromthe group consisting of gangliosjide and water-soluble

pl ant - der i 9&d segRTracEn tadd imgcTomsl 9% gt r 8Bl clrhEhendeiseutliiaids arkher is
sel ectigd dgpendl,ngron,digdestr eddlitdshor Miooo}!-265A080087d 4ueo)ocoof
adni ni'strat i on. Exanpl es of therapeutic cafriers include various dil uents
and filler§008uctaras bt kiipgeagdrims,t eks eallers, W0y s, 3G & ur 1320 &0,

disintegranhaooBur k8pEnackhY8naushhso, | UBHDBANBO0B! Cop Bodbg. dosage form

of the present T1hventi oh may ecfe rom vari ols rnms dependi ng on
t he purpose of treatfeat inBygitdah exanpl sisenf cehésdosagdd @easiomddidey

tablets, pil . wders,, liquids,. solutio sSus ion |-si.Qns,

granul es, Eﬁéiaygg}nguﬂgg%iﬁSP?%gFe?nfé%tﬁgﬁsprf%%?%fqdﬁ%ssggdg%gﬁéi%%%,

et c.),19i nharbLs, setlectEde fdiang s prwpas econst ot Ay appropnghieside nhy a

general nethod usigg 2 suitagla carrier. The tablet may be a tablet having

a general VBLEFAGOLERLR R2BhgHFri850e8*F4B Ets, gel atin-coated tablets,

enteric tablets, filpigeatad-dsil atisecadgubbeisoyeried 45 ltiakilref Sobganism

multi-layered tablets, etc. Wen the drugs o Qreggnt iav%ntiog are
I SRUPSFEH, ToPtshB

prepared aseifj ectPoRbS RUFRE PEFM of RSl PGPS § Pe?s?on,
the drug igoneekernabl Yost egihdzedsi@dd drsa prefiemalion vbset opiantedéhevdd ood.
Therefore, the pharmaceutical conposition of the present 20 invention nay
cont ai2P saPKLrgltic638, SEEVEl peerdl INAVESHUARE CRUSHPPI &i EREVESSPPRpEF ¥ an

i sotoni c spLybEQResThe PhardmeeutinGal Composistiepn b1ibe prespnt aknventi on
may al so contain a general solubilizing agent, buffer, soothing agent, etc.
Fur t her nor diseheepraramceandcghegehposianth af ehdlEranaddst FeREnt foh may

al so contayd,3,6al Kty M eaLaldve. TRE' kiR LLAYAr LBERR! coBtREh ey

r gle]
agent, etc., or other medications. \Wen adnlnlgperlng oth M CSF and ?he at
| east one mentzer setivéednirechiend,grajupleanti snengnasfoayangtlosied andm

vat er‘z%‘)' ”?h% %lr%rl]}p_ dceorri.s}/iesdcieﬁ(g}[ réagtgartlgf}/og?ae bgnd water-soluble plant-
derived extract is effective for treating external injuries,
inflammatory disease (pancreatitis, radiation damage,
dermatomyositis, multiple myositis, necrotic fasciitis,

chronic bronchitis), damaged bone or cartilage (bone fracture,

30 osteoporosis, osteocartilaginous fractures, osteochondritis),
cardiovascular diseases (e.g., dilated cardiomyopathy,
myocardial infarction, ischaemic cardiomyopathy, cardiac
insufficiency, myocardium hypertrophy, congestive heart

failure, restenosis, arrhythmia, atherosclerosis, vasculitis,

35 etc.), neurological disorders (e.g., peripheral neuropathy,



30 adm ni stered simultaneously or separately. The at | east one nenber
sel ected fromthe group consisting of ganglioside and water-sol ubl e

pl ant -derived extract nmay be ingested in the formof food, for exanple,
drinks, bars (supplenment bars), etc. Sﬂ%a food conposition 35 can be

prepared in accordance with a general od using -18- other appropriate

publicly-knpg . r.i.al r rial exei.pi di | ; :
R e i e P
dedi f f er entiiabeatcby nway cphittwyl, t | watiengibhe dbdieib cdlikomdeeri abhutinsmhe

coexi stence_of (i) MCSF and (ii t | east one nmenber selected.fromithe
group consgélzLﬁémer ggﬁéleia&&’deb)&ﬁ% waPer Pso aﬁﬁésﬁranil—’agﬁﬁ%&déxﬁ%@? for
a prﬁdeteraﬁa@ds@erb@;[dergggg %ngueé@enbn:amech@mmgs Wﬁﬁe%@ﬁlennblregpli@é, %0
wei ght is approxinate ¢ , and_secretory M CSF whose pol ecul ar, wej ght

i s approxi ?rgFel)y 41206?3%/ ERA2CTI Sof-FRde OSFai rCpPREwI BFPRET Gt -

becone apprexhmatalse 42000 lidierlc ofe?20083 i Bt APYI Oxé FRL &L Y n8pRLD: { &) mer
of 42000), respectively. A high nol ecular weight type MCSF in which 15

pr ot eogl yckihdnsyf dradhemisorefed- W t H1aReBSR Da 2&109d Coxd i t A rof G\ s@r
different {ypesipt M CSF may be used; however, the secretory M CSF whose
nol ecul ar wei ght is approxi mately 42000 and the M CSF whose nol ecul ar

wei ght is approxi mat 8hg gsbbectdveer dopag2000f, &hd t heehpgAukbLecayart

B5kin 1 & GPRFERRAET PRt e T oTar Aty ey | e I o himane, “hsui Tee
bovi nes, apesgishiimgane€esyansyl hesidheemd r atelfietrs,;sotiubde rpisntedarivesd
I R T L
M CSF may heagbt aittedl dyepurnid ygagder naturdle ppatilent, hakev esgvericynmbohant
M CSF 15 Bhgletabl e PO Sxatpler ks PRSSILEILO Y% Sefurr gt g
M CSF 1gs acsifel aingpegidne askidvily, t dox nahuratuld) pabduct oM@l ttdas
the am no %85%8,a%éé%ﬁ%agf;ngégSthﬁ%%qiqﬂ? ESméPea%%ﬁékre preferably
about 0.01 to 5mg with respect to per kg of the body weight.
The dosage of the therapeutic agent per day may be divided
from 1 to 4 times.

20 The “plant-derived Folch-extracted aqueous phase
fraction” includes a wide range of plant extracts obtained by
similar methods. 1In addition, the active ingredient of the
water-soluble plant-derived extract containing the plant-
derived Folch-extracted aqueous phase fraction is combinable

25 with anion exchange resins and Con A agarose; and its
activity may increase by passing through a cation exchange
resin.

When actually used as a medicinal preparation, the
therapeutic agent or pharmaceutical compositioh of the

30 present invention may be formed into a general dosage form by
using a pharmaceutical carrier, together with an active
ingredient that contains at least one member selected from
the group consisting of ganglioside and water-soluble plant-
derived extract, and M-CSF as required. The therapeutic

35 carrier is selected depending on the desired drug form,



The ganglioside is not particularly limted as long as it is selected from
the following list including GV, GDla, GIlb, etc. A plurality of these
gangl i osi des may be conbined. 35 Further, a plant-derived extract
(plant-derived glycolipid- -19- Ii kesut@t_ance) mayal sosi gni fi cant|yi nduce
dedi fferentiation. An animal tissue-derivVed extract (aninal- derived
gl ycol i pid-li ke substance | sQ-be o ract c od d
under gene?%?a%%hdi t5ons %“gggédgxt(?gct iatl%neigugﬁ-g%%&%’:%}'d-l i kg&sal%g)sltegncle&@me
active i ngtrdirepeudict heardrileg f ihheupeesentidusvediloants gamyl £oklalss or
wat er - sol ubl e pl ant-deri,ved ext rﬁct. An\%/ rgciant -dE)r.i ved ext ractg or_ani mal
ti ssue-der PYER & r RGNt PRPAG’ gt THE d of NEFEF softbPEurizers,
pl ant - deri yedigxtyaghtd) payrheeusedivEoagexaspl tubganghtesi decis
abundantly contained in the brain/nerve tissue of an anpinal,, K and the :
extracts derived froR€h&aiaden AAETt I nehVe AeSSies GRVERELAR nERYc &F be
used as gapgiitestde. rihe exdranted reang! | @spdeamBy ben puird | edrpbesofeyr as
the fraction contains 15 ganglioside, the degree of purification nay be
vari ed. ExbrpREBEBE - nat GVALCakt redmplet iodnstRAcIARRRIE FEPEREXL %%{1&?
(Non- Pat en " at a ha I io abl of
animal s i n%?%%i%g%]ﬁn%ﬁéﬁ%bo&i nes, %’w’ %gcfurlgﬁii tg?lgﬁggg?’hfégé@ﬁfﬁi and
a gangl i osedel $ions20 Ywianaligsai n @PTERS tiSERReSHrerpRe i i cihagthions
preferaple, , A | i QS] rived t he. map@l s, o S
m |k, 1?Ety é}égggggﬁs%ﬁs%%n%%dnse’ &['g'r”’ef e(rgétL I én%ggfgr‘rpl es of ggﬁgﬁ% i &g%\/ or
t he wat er -poépbtedpliahb- der appdopxtatet §orn bg asednasal hwenhodrisinofa 25
‘gl ycol i pid-1ike substance includes s t .potato,.lpo t ata
nor ni ng- gl 8\1&%‘3‘]@;@@0%3%?5‘9- gl gﬁ?/ ﬁ/\aebelﬁtga\l}lgg nBFni gnnga%ga}%glre% ?‘F‘ngé% eaf
mor ni ng gl generear doaalingl i sheh, abl vagaprabagedl daypletppnyedatdbngasditaed and
| i ke Convol vul aceaes; Nel unbo. nucifera. (lotus root | unbo, L utea, 30, and
li ke Lotusk@PLSbfanthtamtfi Eﬁﬁgﬁ]%SSoFéﬁfﬂﬁFP?ﬁ%ﬁeE@%%ﬁﬁ?’ Sgggﬁblﬁ_m%%m
Sol anury et gpYeNa, 30! ANUAL Rl gLEFEdSAaIWBd, ubet 6suMHaaPSthEMAGYUND £
Capsi cum frutescens, Datura netel, Datura neteloi des, Datur s%r armn]'%um
Br ugnansi apé?B%PEa}nE?HEHBHS?565859861"@?}5‘?5Pﬁ?%ﬁFF%OEFkéReﬁg? gym ot a
fALanfhetiiliEui§,5 ] 8RENECYA) Pst uni@spedyivd da wnrd kg Sekanpeepesasty
ar

sterilized, and 1is ©preferably isotonic to the blood.
Therefore, the pharmaceutical composition of the present
20 invention may contain salt, glucose, or glycerol in a
gquantity sufficient to prepare an isotonic solution. The
pharmacéutical composition of the present invention may also
contain a general solubilizing agent, buffer, soothing agent,
etc. Furthermore, the pharmaceutical composition of the
25 present invention may also contain a colorant, preservative,
perfume, flavor agent, sweetening agent, etc., or other
medications. When administering both M-CSF and the at least
one member selected from the group consisting of ganglioside
and water-soluble plant-derived extract, they may Dbe
30 administered simultaneously or separately.

The at least one member selected from the group
consisting of ganglioside and water-soluble plant-derived
extract may be ingested in the form of food, for example,
drinks, bars (supplement bars), etc. Such a food composition

35 can be prepared in accordance with a general method using



-20- .fromthe above exanples, a wi de range of gangliosides or water-soluble
pl ant -derived extracts having a glycolipid nay be used. The plant may be

| eaves, stens, subterranean stens, rhizones, tubers, vines, roots, flowers,
buds, petals, 5 ovaries, fruits, pods, capsules, seeds, fibers, ovules,
herbs, etc. The extract may be derived fTom any of these portions.

o EXoP Beabde, TEILIRELLED oy PP AP S ey

addition t ns o oes sweet such as the eaves
stens, 10 aabbeﬁa&seaexsn@ﬂentshlﬁﬂ&asntsubets vines, roots, flowers,
buds, petals, ovarie fruidf vul

etc) L SRl ke O ERBSULSS S ndy DL S Bt D

which is prpeessed eiddeffdenfidoiiicebpecessasy genedvihbion tithknaskveut
unnecessary genes so as to increase the groductlon of gan I|0$|d

gl ycol ipi dCpilke Ml hkedn the coexistereg PfosiiderMrss 81%naﬁ5 of

a gl ycosphipgaki prehaMéﬂEeﬁ ssalé6tagi dirschras @bap G@lalﬁ.31§@2ngGD§f
Gvi, Gw, GWB8, GIlb, or . 20These gangI|05|des have the fol |l ow ng

structuresgawiaeémé@m@(@ wmsal SDRARNAC(eraypaNetpeiot for a

3)) oDl p( 1 4up0SleRLLA 0ot on.
Gle:bDGaI%f%?% bDGal NAc 1-4)[ahbuSAc(Z-S)ahbuSAc(Z- 25
3) UpDGal p( 1- 4) bDGlcpTherpCeprre membrane-bound M-CSF whose molecular

GD2=bDGal pNAG(.1:4) [ aNe . 5AG(2-3 ol 1o 4
o ooty ez 00l D 20 A EPCIGRGE e
GML=bDGal pfhdd3)rhD&al NcgiNe ub#c A2pBhkibbe&ak py 1420100Glcp(WitiB0d) Gasulfide

Gwv=bDG&l p aNeubAc( 2- bDGal 4 1-
G\VB= aNeu5A ESB)b Fﬁ?l C( B@é p(lwfgéét )BQG%%B( a%%g%&lmately 45000

GTI'lb= aNeu5AﬁQﬁe3)bﬁEﬂ220m08)bﬁﬁhlﬁﬂpﬁdxrﬁdtﬂNQHSABOQO (dimer of 42000),

S)aBEUSAC(Z 3£LbD§%2 &1 4)b hlg %kﬁ%%%iar weight type M-CSF in which
15 proteoglycan is further bonded with an 85kDa also exists.
Any of these different types of M-CSF may be used; however,
"the secretory M-CSF whose molecular weight is approximately
42000 and the M-CSF whose molecular weight is approximately
85000 (dimer of 42000), and the high molecular weight type M-

20 CSF in which proteoglycan is further bonded with the 85kDa‘
are preferred. M-CSF is preferably derived from humans,
equines, bovines, apes, chimpanzees, swine, sheep, rabbits,
mice, rats, canines, felines and like mammalians. Among them,
humans, apes, chimpanzees and like primates are preferable.

25 Human monocytes are particularly preferable. M-CSF may be
obtained by purifying a natural product; however, recombinant
M-CSF is preferable. For example, it is possible to use an E.
coli-expressed recombinant with no sugar chain because it is
known that M-CSF has a similar specific activity to a natural

30 product when it has the amino acids at least from the N-

terminus to the 153th.

| The ganglioside is not particularly limited as long
as it is selected from the following list including GMl, GDla,
GT1lb, etc. A plurality of these gangliosides may be combined.

35 Further, a plant-derived extract (plant-derived glycolipid-



35 GQLb=aNeu5Ac( 2- 8) aNeu5Ac(2-3) bDGal p(1-3) bDGalNAc(1- -21- 4) [aNeu5Ac
(2-8) aNeudSAc (2-3) | bDGalp (1 4) bDGlcp (1-1) Cer aNeu5Ac = 5-acetyl- a
-neuram ni ¢ aci d aNeu5Ac9Ac 5,9-diacetyl- a -neuramnic acid 5 bD&l p =

8- D- gal act opyr anose bDGal pNAc = I\I—acetyljagf) D gal act opyranose bDGlcp

=p- D- gl ucopyr anose Oer = cerami de (gener N-acyl at ed sphi ngoi d) 10Any

culture nedia for ians may be used | tur be
per fornmed g%?ﬁg a rsré1 I ur%nscl? h as RPM 1 ag?lé%%\;y % or
MLO9 cont adedngfekentexsatphe, Appanimaht ehysﬁe%@eﬁﬂ%@f eseraot cc()aupmmlﬁ
such as FB The cul t referab rfornme i th,
but not |i Féﬁegocﬁayﬁ;éhﬁ%d]rﬁ?ﬁ H#é%ﬁ‘f‘ﬁﬁi?ad‘ba%xia f’eﬁgl 18% gf Bﬁl}eA
serumfreecgubhyte, such s Ubtoauebl TURLEN( medingnaflor «wmiaret i@is cefdr
types), nay also be used. The serumfree culture mediumi s E@ particularly

limited 20Th&28BAURET er@nt iBP SRIATEINS c&NPEE286Eai ned BYecul #FVAYT ng

nonocytes iAgRcABdhEM Gant aj i ngd(m); MSF and (lplr)es@htl eastvane Jrenbes
sel ected from the group consisting o gangl i osi de and wat er-sol ubl e

pl ant - der i gedgdkprade aPr37Wator-apbuply t@limt'd%@%l‘f?fjtt@(tp?aé"éénce BRY 5%
. 25 Du !LQﬂtt piem htuegepgEiad, odedihfgrent L akkn-RERESEMS, capthihe

specific s em ce the present invention expressing an undifferenciated
mar ker ar ecobtainédg Benghépsider prgvwehrs—ealubie péphbdderhuwedxpiesztion of

the CXGR4 gepe, which s a f%%&uresgésm@%@eﬁtﬁaﬁiaé@é the pLg 868ac1y

i nvention, 738 signi fi'cantly increa ture perio
ext ended, t:betaliamicedﬂ sthé tbheupr/emﬁe i hvestée owfcam bendhibdi nedd n‘rsla)é ar

as there is n| f| cant of. C CR4 ene .e reSS| on.
When t he c%f(? r g Lved ﬁloﬁq’etah% lé‘?l uBRI3E S IS STHY 13 That™
nunber of hh@m@btaaﬁEQeSheﬁdCeb|@am@llo%ade. The extracted gang11081de

may be purified. Insofar as the fraction contains
15 ganglioside, the degree of purification may be varied.
Examples of natural extract fractions include a Folch-
extracted (Non-Patent Literature 5) aqueous phase fraction.
Preferable examples of animals include mammals (bovines,
swine, rabbits, sheep, horses, etc.), and a ganglioside from
20 swine brain or nerve tissues are particularly preferable. A
ganglioside derived from the milk of mammals, such as cow’s
milk, may also be used.
Preferable examples of gangliosides or the water-
soluble plant-derived extracts to be used as the material of
25 glycolipid-like substance includes sweet potato, Ipomea
Batatas sp, morning-glory, swamp morning-glory, Ivy-leaved
morning glory, fingerleaf morning glory, cardinal climber,
blue morning glory, Ipomoea congesta, and like
Convolvulaceaes; Nelumbo nucifera (lotus root), Nelumbo lutea,
30 and like Lotuses; Solanum americanum, Solanum lycopersicum,
Solanum mammosum, Solanum melongena, Solanum nigrum, Solanum
tuberosum, Capsicum annuum, Capsicum frutescens, Datura metel,
Datura meteloides, Datura stramonium, Brugmansia arborea,
Brugmansia suaveolens, Physalis alkekengi var. franchetii, P.

35 japonicum, Petunia x hybrida and like Solanaceouses. Apart



approximtely five times the nunber of those obtained by a culture using
only MCSF or a conbination with other cytokines. It is possible to use a
coval ent bond or a 5 noncoval ent bond conpl ex of M CSF and at | east one
menber selected fromthe group consisti nzgq of gangliosi de and wat er-sol ubl e
pl ant-derived extract, as a dedifferenti@ation inducing agent. Heretofore,

sone reports have sh te 0 pro i cukturi . te

usi ng onl y%ﬁplas&%? n%?éﬁ%r aé;n %I%Jhee&br Iiezdseﬁgglé n\%e%rﬁb%%ongﬁo aln%g‘slrg)l %%%4 C@i: and
(i1) at | easateonsoimbher pdehecided ifvieameaxte agriauheaoansy s | qgyod ]l gaid) | magi de
and wat er - sol ublﬁ plﬁﬁt-d rived exhr agt to obtain sten#ﬁel | s_havi ng
particul arP§ BPGHIf i TANt PeIPF eB8Y oR ot CTECEXCRYSYBneSUThBT LAl taPeS TERS
performed gk BgmdECSF tabeasGoneamd3t i orbdfs ,5- 10bwep'sy , pvode, preéesndl y 25
ng/ m . The ganglioside may be a m xture of extracts, derived fromplants or
ani mal $, aCkateérral LEBEEPneBOBY  pGRPPVILRG, aSREEEr af 1BPEBucPVESRPal BFHRYS/

gangl i osi dg¢tc0r Bh&hemm £kt CREPOSE LAORI v AR HaNadf Osi&iee Gadrdions .
contained in a culture nediumat a final concentration of about 1-100
ig/m . The water-sol BBrecpARE edethfe FBR MBtt icah de RO EPRIOT nSHeet

culture rfegwak@esa hhpalp,conceni ratinon,ghy; abopt 0, 1-k8Q25The-thibAgl of
concentration of the at |east one nenber selected fromthe group consisting
of gangli osptatand watrer syglelbl eqfladin,- desualed axt ralee i Seabest 1s19ws,

11g/ m, .4 | i fi i " Caci dar ek |
S0, e ECRLERER SREGLL) Sobides XA RS i elrtaan (sl

or a m xtubedsf phesésganghirdssdesruThe, " gadgli ospdeleont eactlisdeibbesst he
gross content .when, nul ti &e gangl i osides are used. Kit -23- which contains
the stem c8/F'$S5t PRE Brg &nt invention as an essential ingredient; and a
dedifferenti ated cel Fopr edisipig: ki i+ W choeshbaenstd i st GSFtaads@éenic
gangl i osi de_or vvaher-sol ubl e pl ant-der.ived extract%gs essent i

t |
P har edi ontBLaNE THACBal® RS a8 TeL ot i tThe: MOHOTITe. HErTIRar L SRS | s

of thespregenttd NkaBkONouBNinrscd BHMY €dendsCUd ube Mesli UMGa@sal nimg (i)
M CSF and (ii) at |east one nenber selected fromthe group consisting of
gangl i osi deTaAUCHAPBr OSoPaBP&1BFAAE- 8&r PV ¥gCexPidet1kE EUPPLARCE®Nt ai ner ,

etc. 10 The kit may b@aﬁg_liajggggivon s\ ingg fildeagdrith t hemaonogt edegi ved

stem cel | s. o ~The nunber of the_ nonocyte-derived stemcells in

the cel |l dg4gcRpPhiBgofldpidxyNieg sbotalis 20adiostch w7 @Rlaki¢Dlb,
GD2, GD3, GM1, GM2, GM3, GTlb, or GQlb.

20 These gangliosides have the following structures.

GDla=aNeubAc (2-3)bDGalp (1-3)bDGalNAc (1-4) [aNeubAc (2~
3) ]bDGalp(1-4)bDGlcp (1-1)Cer
GD1lb=bDGalp (1-3)bDGalNAc (1-4) [aNeubAc (2-8) aNeuSAc (2~
25 3)]1bDGalp(1-4)bDGlcp(l-1)Cer
GD2=bDGalpNAc (1-4) [aNeub5Ac (2-8) aNeubAc (2-3) ]bDGalp (1~
4)bDGlcp(1l-1)Cer
GD3=aNeubAc (2-8)aNeubAc (2-3)bDGalp(1-4)bDGlcp(1l~1)Cer
GM1=bDGalp (1-3)bDGalNAc [aNeubAc (2-3) ]bDGalp (1-4)bDGlcp(1l-
30 1)Cer '
GM2=bDGalpNAc (1-4) [aNeubAc (2-3) ]bDGalp (1-4)bDGlcp (1-1)Cer
GM3=aNeubAc (2-3)bDGalp(1-4)bDGlcp(l-1)Cer
GTlb=aNeu5Ac (2~3)bDGalp (1-3)bDGalNAc(1-4) [aNeubAc (2-
8)aNeu5Ac(2-3) ]bDGalp (1-4)bDGlcp(1-1)Cer
35 GQOlb=aNeubAc (2-8)aNeubAc (2-3)bDGalp(1-3)bDGalNAc (1-



15The dedifferentiated cell producing kit of the present invention contains
(i) MCSF and (ii) at |east one nenber selected fromthe group consisting
of ganglioside and water-sol uble plant-derived extract; it further
contains, as required, a cell culture q!unl a culture containers, 20
nonocytes etc. [Industrial Applicabili??ﬁ'TTechnicaI field to which the

25 to whi ch LFRereari(e R N aBsREEA b LbPFETP LTS BRRRRE £ ot o il oy

which is attracting attention in recent years. Wen applied to this field,

the cells nusﬁﬁge pr duceg ind p[ovided.mithin.a short period. Further,
consi deri ngNf ﬁorogrécﬁ Yect PonCPEaPE Hp8Ftdnt to produce the 30

dedi f f er engivatiefdcshem=cel, bsdfireargetl & takenahtinficaapati ent' s body and
pl ace t he groduced stemcells back into the body of the sane patient for
the sake oPDs@dbrit $-DTAELEFSPRYTRROPS inportant to produce a certain

amount of sheipehks -witHcBg1sRObt opekkodpathabsthe cel | material is taken
fromthe 35 patient's body. The preSent invention is significant in this

- 24- regar®PGlcp =p-D-glucppy&abedrment of the present invention is
I ntravenous dﬂ‘Bb%&ﬁﬁhb°Q98E§§§Q'ﬁt§E9ﬂétéBegﬁﬁ§hbéidThe cell's may be

Fal 2
adnlnlstereﬁ to the patien 5 general nethod after the target cells
are obtained by the culture. For exanple, after the trypsin treatnent, the

ot ool For o Ry AL ELLUIaEL0R, 20T lAper SELL ' A 8PRLORT | AEr

i sotonic solution before being mnistere ntravenou urther, 1t is
possi bl e texadglan &ppr eurlitatre TG ypher meceidnincad |ys Ao eptmdd bug asudleras o

stabilize cel ls. there is ti | Nt be the iso i on of
the cells %P@% ﬁﬁé%dumﬁﬁ% 2%1%3(? of hdg‘ﬁﬁg’a?rbrl&ﬁ%%’st?%ﬁg%o S?E%IE‘:%%%’M ed
cell's, thefeel kxamyche aonsetmectdlly al genepak ret hosihat c@podhart isudhe
presence of liquid nitrogen. Myre 1 reﬂggabl%f.the cglls ?re co%lectid to
"be used fofSt AESraf§er (rratHent®7 tdioL IS ter PERECHRBT AinPRG B ¢ He
cul ture f ogidrdi f firrtent hati ng imRkedyt a5 ,andat hempMmetkaiehy usathiwing he
target treatnent, because it is likely that the expression |evel OL CXCR4
gene is greEPESKiBALRPAY thYs pdribES-~ A serum-free culture, such as

Ultra CULTURE™ (medium for mammalian cell types), may also
be used. The serum-free culture medium is not particularly
limited.
20 The dedifferentiated stem cells can be obtained by
cultivating monocytes in a medium containing (i) M-CSF and
(ii) at least one member selected from the group consisting
of ganglioside and water-soluble plant-derived extract at
37°C for about 7 to 14 days in the presence of 5% CO;.
25 During this culture period, dedifferentiation proceeds, and
the specific stem cells of the present invention expressing
an undifferenciated marker are obtained. Further, during
this culture period, the expression of the CXCR4 gene, which
is a feature of the stem cells of the present invention,
30 significantly increases. Even if the culture period is
extended, the stem cells of the present invention can be
obtained insofar as there is a significant level of CXCR4
gene expression.
When the cell material 1is cultured under such

35 conditions, the final number of the obtained stem cells is



20 Accordingly, the usage period of the cells may be determ ned dependi ng
on the expression |level of the nmarker gene and not limted to the culture
period. - Technical field to which the therapeutic agent/nedicinal

conponent can be applied 25The present inyvention admnisters at |east one
menber selected fromthe group consistrﬁg}bf gangl i osi de and wat er-sol ubl e

pl ant - der i V§§r8§&ﬁ§%&1¥§r}§;veast{r§8é" LRl Miide 4£ PROUE! $1e846 F??&%p;’

t her eby tre rAg-variro seases, such as external ‘Infaries, in

di seases, daimaged 30shage onhlyar M-C8je, @ar i ovaschl mat dhseasesh other

neur ol ogi cal dksorders, | i ver di seases and renal diseases, diabetes, atopic
dermatiti sCYBPXEYBD: The at |east one menber selected fromthe group

consi sting of gangliosi desandoveiBlesotubl espl aat - devavedt expoagt serve to
dedifferentiate the nonocytes 35 of the test subject into stemcells

capabl @ of "PBEBVRIPRY 3D - 98TPYPEeddes-ThE ST Tl 828Fe TV T T he
di sease arga1aRfdchURGHLIORIRS P IR G Pt . gAAPEIVE S8 @hd | wasérone
menber selected fromthe group consisting of gang?|05|de and a = |

pl ant - der i §eduldpch-Riaracd Wrileo§¥tpRESe fratti én candbifprentisgten
indirectlyiﬁgggig? ggkhg other than nonocytes. . Usage as a kit

The dedifferentiated stemcells produced using the dedifferentiation

i nduci ng agent may bBenebdfasea kbemafteeppeiag Babvfecskdwho ahempprobkiate

preservyat i L nent,. 10 imilarl tQﬁ, di ntiation,i cin gent
may béxﬁseﬁpgéﬁgﬁ&?ﬁ m%ycﬁu%g% éfﬁi the a éh% aégghg eggé tpgfﬂﬁﬁgrengnt.
The fol | owcogtdestyi lhds tdreesanplesent icmecpmbsras (i) M-@adhtargh {iiore

spect 1 calLy. sl oS LG IS Lot e Rl SSRDY LML Suhonerer,
expl ai ned gangbiesddtabhdbebowrenoihblbapilanofdexanptesxtibueves, obtwin
present Zoskg%enééffsishgggnéi'Béé%&éu ;E‘%§es%§%1 f%%ht expression of

15 CXCR4 gene. The culture is performed using M-CSF at a
concentration of 5-100 ng/ml, more preferably 25 ng/ml. The
ganglioside may be a mixture of extracts derived from plants
or animals, a material obtained by purifying a natural
product containing ganglioside, or a chemical composition.

20  The ganglioside can be contained in a culture
medium at a final concentration of about 1-100 pg/ml.  The
water-soluble plant-derived extract can be contained in a
culture medium at a final concentration of about 0.1-100
pg/ml.

25 The final concentration of the at least one member
selected from the group consisting of ganglioside and water-
soluble plant-derived extract is about 1-100 pg/ml. In the
present specification, “ganglioside” denotes an individual
ganglioside, such as GDla, GDlb, GD2, GD3, GM1l, GM2, GM3,

30 GTlb, or GQlb, or a mixture of these gangliosides. The
“ganglioside content” denotes the gross content when multiple

gangliosides are used.

Kit

35 The present invention also provides a cell drug kit,



Exanple 1 I n accordance with the present invention, hunman
nonocytes (PT038; LONZA) were cultured with the addition of the follow ng
additives 1 to 5 to a basal culture nedium 25 (concentrations are expressed
as the final concentration; hereinafter iffereed to as "FC'). Fig. 1 shows
the results. The vertical axis of Fig 1 ndi cates the nunber of viable

cells, and_the, harizaontal XIS |nd|c e d | tur The
results den%nsprate%ﬁhgt the ﬁ%ﬁ%% dggé?g%gggé %%? fﬁﬁegé%gfhégpggsent
i nvention bavenaiweér ﬁrtglgimmrui; fenat aveiamlﬂﬂﬂﬁe;nu:im‘qu ecdelb phodecing

obtained b he t ues re b and Huber man, . et c. dditive
1: M CSF (%égcfzé’&lﬁgtf’mc)% 5&%31‘536%5 ng 1o} a?ﬂn@;gﬁa,slg?cﬁ/ﬁ)w% 100
pg/ ml) 35Additibye glaN%CSErﬁﬁgd éxﬁﬁbﬁh)at Eks3ntfk€l Ongrediehks. - 26-

(Non- Pat ent Docunent 2) Additive 3; MCSF (FC. 25 ng/m) + IL-6 (FC 20
ng/m) & LIF (FC 108Beunfeth Aquenkpat eﬁ?n‘iib?cfeﬁreﬁthes) MRRQCY T §adar 1 EESE

(FC 25 ngkibh SAddid i we SinhM GRfeddfe 2RvaALIb), + d,CobkPikk dnreRRr egl by

di ssol ving a_Fol ch-extracted aqueous phase fraction obtained from 1 g of

pl ant (sweetlpbrat dedia gPptadndny bEsi sMraSBo@nd 6fitukturkearddi 9§ The
Fol ch- extrﬁ\@&@@ﬂ%ﬁ%@@%ﬁ ﬁ?éle c@eéo lelpl@gdb%' g,sn 1YB88; % epRg ed

in the follow ng manner. Freeze- cel l sweet potato t ssue) wer e
thorougthWHDﬁmgenﬂzbdeiplaniudﬁabW@daﬁB@mﬁC@i a ph&§u®ﬁogpnéaisarin%tc-

ol Ut ST, B, KO IREOUS Xy DRt AT AABLATI IOV ooy e
derived stem cells. :
The number of the monocyte-derived stem cells in
the cell drug kit is, for example, about 1 X 10* to 1 x 107
per kit.

15 The dedifferentiated cell producing kit of the
present invention contains (i) M-CSF and (ii) at least one
member selected from the group consisting of ganglioside and
water-soluble plant-derived extract; it further contains, as

required, a cell culture medium, a culture containers,

20 monocytes etc.

[Industrial Applicability]

» Technical field to which the invention can be applied

The present invention is applicable to all fields

25 to which stem cells are applied, particularly to the cell
drug field, which is attracting attention in recent years.
When applied to this field, the cells must be produced and
provided within a short period. Further, considering
immunologic rejection, it is important to ©produce the

30 dedifferentiated stem cells from cells taken from a patient's
body and place the produced stem cells back into the body of

the same patient for the sake of security. Therefore, it is
important to produce a certain amount of stem cells within a
short period after the cell material 1is taken from the

35 patient's body. The present invention is significant in this



15 separated by centrifugation into an organic solvent phase, nodified
protein phase, and aqueous phase, an extract in the water-soluble fraction
of the upper |ayer was used. Adding all the additives to DVEM
(20% Fetal Bovine Serum), a culture of t&%lmn nonocytes was started at a 20
concentration of 1.5 x 105 cells/m (20 11/ well, 96-well plate). The

vi abl e cell é%?ﬁt was quantified using Pronmega’s CeI | Titer-A oTm

Luni nescent © Viability Assay. Mre specifically, the wells were washed
wi th a physi ol ogi cal Osal i rentsodineron t bfee tthmespeeseyltcul:itmr@ndi@p tois

25 tached cel| dthen the atlached I
quant 111 e MEARGATTE, SCRAPJanE oA heod G LY BT ETGf C4LRn BBITS ob ai ned by

quanti fi ed:

the cul ture nethods @peordilng tntayt h@epéaﬁeﬁisteyeat iton tard gt DEntardy wer e

anal yzed by RT- PCR A cul ture 30 uman nonocytes was starte nder. t he
above c%ndgfspﬁﬁé lafe o é‘gﬁééntﬁ‘ﬁl bArget1. % SlO%r%eIO?%/aanegG I4'Sh, 6

cmin di amel,gekhreOn the éﬁéﬂ day, aﬂBMA Lzt eeybg@hedrugtmgntheth@Cé@lfﬁst
Track 2.0 Kit (Invitrogen) gu sequent y, expression |level analysis was

per formed ByeRT-9mdReched | thys 35nhRdIHABtEERuenc@d nfbrTRATIHA of iRt heal

pri Ter s ar o35 6olLous: 1 <2l hanagh & rACTTIECETIOCTIICANG AR n SEQ-LD
NG 1) R5 CTGGGACCTTGIC 3 (SEQ D NO 2) 5Nestin

5' - CTCTGACLRGTEneAnGAAY-3' FESERrD NO 3% Ppsﬁl@ﬁEEEWGﬁQﬂC?mAQPEﬁ@HrBat%SEQ

IIDP«%ﬁ%Tgﬁééﬁéﬁﬁ?géﬁgA 6$gé§rlé§E@6|%ﬂ¥%f@1£% the cells.

When there is a time interval between the isolation of the
cells from the culture solution and the administration of the
cultured cells, the cells may be conserved in a general
method at -80 °C or in the presence of liquid nitrogen. More

'15 preferably, the cells are collected to be used for the target
treatment 7 to 14 days after the beginning of the culture for
dedifferentiating monocytes and then immediately used for the
target treatment, because it is 1likely that the expression
level of CXCR4 gene 1s greatest during this period.

20 Accordingly, the usage period of the cells may be determined
depending on the expression level of the marker gehe and not
limited to the culture period.

» Technical field to which the therapeutic agent/medicinal

component can be applied

25 The present invention administers at least one
member selected from the group consisting of ganglioside and
water-soluble plant-derived extract, and, as required, M-CSF,
to mammals, such as humans, thereby treating various diseases,
such as external injuries, inflammatory diseases, damaged

30 bone or cartilage, cardiovascular diseases, neurological
disorders, 1liver diseases and renal diseases, diabetes,
atopic dermatitis, or GVHD. The at least one member selected
from the group consisting of ganglioside and water-soluble
plant-derived extract serve to dedifferentiate the monocytes

35 of the test subject into stem cells capable of recovering the



10 c-Kit

F 5' - CCAAGTCATTGTTGGATAAG 3' (SEQ ID N0 7) R

5' - CTTAGATGAGITTTCTTTCAC-3' (SEQ I D NG 8) CXCR4AF
5' - ATCTTCCTGCCCACCATCTACTCCATCATC-3' (SEQ ID 15NO 9) R
5' - ATCCAGACGCCAACATAGACCACCTTTTCA-3' (SEQ I D NGO 10) Lane structure

(concent
refereed t
GDla; Sl
ng/m) (

rations are expressed as the firfal 20 concentration; hereinafter

i e 100 Thly ASET L e (Relty Rl At (OSSR Ry e

NofuRateph DRocusertheXapthd:id &5entFC Ghegiidg, +atl-eAskC 02

ng/m) + L| it ((Non- Pat ent Doc 25
ésﬁegﬁéte f/ﬁé’f‘ant)he DA - TR utdlrifbl%% %%??%%?%J?%q%fé us
phase fraCél PLI06:dNoi fad t wbech-eNerbutbdr e quels pHABS MREMVLES, can

ng/ m)

hunman bo

10

15

20

25

30

35

ne marrow (Hurman Bone Marrow Mar at hon- Ready cDNA, Clontech
directly or indirectly acts on cells othér than monocyte

» Usage as a kit

The dedifferentiated stem cells produced using the
dedifferentiation inducing agent may be used as a kit after
being subjected to an appropriate preservation treatment.

Similarly, the dedifferentiation inducing agent may
be used as a kit which contains the agent as the essential
ingredient.

The following describes the examples of the present
invention to more specifically disclose the invention. The
present invention is, however, not limited to the examples.

[Examples]

The present invention is explained in more detail
below on the basis of examples. However, the present
invention is not limited to these examples.

Example 1

In accordance with the present invention, human
monocytes (PT038; LONZA) were cultured with the addition of
the following additives 1 to 5 to a basal culture medium
(concentrations are expressed as the final concentration;
hereinafter refereed to as “FC”). Fig. 1 shows the results.
The vertical axis of Fig. 1 indicates the number of wviable
cells, and the horizontal axis indicates the number of days
of culture. The results demonstrate that the monocyte-
derived stem cells of the present invention have a very high
proliferative activity compared to those obtained by the
techniques reported by Fandrich, Huberman, etc.

Additive 1: M-CSF (FC: 25 ng/ml) + gangliosides (Bovine
Brain GDla; SIGMA) (FC: 100 pg/ml)
Additive 2: M-CSF (FC: 5 ng/ml) + IL-3 (FC: 0.5 ng/ml)



-28- in Fig. 2 denonstrated that the stemcells obtained by the present
I nvention (lane 1 or 5) had a very high expression | evel of CXCR4.
Subsequently, a conparison was nade of stemcell-5 inducing activities of

vari ous gangli osi des. ' Mor e spﬁfifically, gangl i osi des were added

to a culture mediumat a final concentratqon of 100 ilg/m, and peripheral

bl ood nonocyt es re.cultured M CSF was added thereto at a final
concentr at ?%RHEB%?HESBR&JW{SWCT% n, the nunber of viable cells in the
second week mdditd teir®: vasCsmamtd f i 28l rag/mhlci etlase eti VAQ yngisilng &

CellTiter-Aa (Pro . Cultures using GVIL la, GI1 and a m xture
t her eof al Plghg%a”ﬁ% P9-l§{?‘5)ﬁg @PEH?EEFP{-: %ﬂﬁ@?ﬂb gz:t ivities ?(nut he
results (Fi ;ad@)tiMreovergsmo(id: a2 g fregance in cell norphol ogy was

observed (Fig. 4; the photo ra&?é illustrate the cell. norphology in_the
second week Akt tare) .M‘l"Fr%E | Bfe’ st ved e T IR PRLP i e RIeHG90 Ry
(concentrafi 0881 3 BgeXPFE$ER0c28 rhhBd] Q%ﬁe@@gﬁfﬁééét EPRct 20n hepei nadd er
refereed to as "FC‘?: 1. GML (FC 25 ng/m) 2: Gla (FC 25 ng/m) 3:
GTlb (FC £somglnp)of plangy: (prgetreobptequal anduntsebghbvrasopln MY

Gllb (FC 29 2% ggighrgtﬂgaguﬁpncentration)) 5. Only M CSF 6:
Only plasma

The Folch-extracted aqueous phase fraction used in
10 additive 5 was prepared in the following manner. Freeze-
dried cells (sweet potato tissue) were thoroughly homogenized
in a suitable amount of a physiological saline solution, and
then vigorously mixed with an equivalent amount of
chloroform-methanol solution (2:1). After the mixture was
15 separated by centrifugation into an organic solvent phase,
modified protein phase, and aqueous phase, an extract in the
water-soluble fraction of the upper layer was used.
Adding all the additives to DMEM (20% Fetal Bovine
Serum), a culture of human monocytes was started at a
20 concentration of 1.5 x 10° cells/ml (200 pl/well, 96-well
plate). The viable cell count was quantified using Promega's
CellTiter-Glo™ Luminescent Cell Viability Assay. More
specifically, the wells were washed with a physiological
saline solution three times every culture day to remove
25 unattached cells, and then the attached and grown cells were
quantified. |
Meanwhile, the gene expression levels of stem cells
obtained by the culture methods according to the present
invention and prior art were analyzed by RT-PCR. A culture
30 of human monocytes was started under the above conditions and
at a concentration of 1.5 x 10° cells/ml (6 ml/dish, 6 cm in
diameter). On the 14th day, mRNA was collected using the
Micro Fast Track 2.0 Kit (Invitrogen). Subsequently,
expression level analysis was performed by RT-PCR. The items

35 and the sequence information of the primers are as follows:



Stem-Cel | -1 nduci ng Activities of Various Plant-Derived 30 Extracts

Extracts fromstens of a |otus root and | ponoea congesta were both obtai ned
under the same conditions as in that fromthe stemof the above sweet

pot at o. The conpari son of the activities,%as standardi zed on the basis of
the dry 35 weights of the plants used o’ extraction. Specific activity
-29- is based on the cell proliferative activity of the sweet potato stem
extract as 100. As is clear fromFig. 5 simlar stemcell-inducing
activities wemo@bservet-cOTTEECERGCATTCAAGORT B he (SE@NBD AfOthe | ot us root

ol ubl o prant exirack 5o T EoRRRafabQTraiest® LPBOSR Bells Bhace by
the Fol ch extraction nethod. The water-sol uble plant extract can be

fracti onated, separated or purified b assing_through_various colums. The
active 10 | MAediantFi §' CHEFRePerTGRALERABRAITAY | SentBni@kehange r esi ns

(Q Sephar ose, DEAE- Sgphar@aesceticAc@PicAERAT D3 bI peEGITH eSO Ns) (Con A etc.)
in a wde pHrange. Fig. 6 shows the results of evaluating the activity of

fl owthrough fractions after applying the extracts to 15 resins having a

bi ndi ng affidity, to ghgvgggéggAAﬂ@é@g'g@éAGghg.r? phtsprigyeq) ed that the

flowthrough fractions | ost activity because of e binding of the active
i ngredi ent to an ani®n5ExXxTREAGETTEEERCEARACKON3 A &F&Ro8e. NOhe) results al so
suggeﬁb that an inhibitor was renoved by neans of a cation 20 exchange
resin, thereby raising the activity. The cal cul ati on was based
on the actiwtRitof tihe5s5weehAAPDCATDCESTECEAEAXAGAs8t ASEQQOOD NBhe7) ncreased

activity in the flowt by ough, £4AEh5RRrRLriEAGES | OQsBECENGS. 651 N

CXCR4 F 5'"-ATCTTCCTGCCCACCATCTACTCCATCATC-3"' (SEQ ID
15 NO:9)
R 5'-ATCCAGACGCCAACATAGACCACCTTTTCA-3' (SEQ ID NO:
10)

Lane structure (concentrations are expressed as the final
20 concentration; hereinafter refereed to as “FC”)
1: M-CSF (FC: 25 ng/ml) + gangliosides (Bovine Brain GDla;
SIGMA) (FC: 100 pg/ml)
2: M-CSF (FC: 5 ng/ml) + IL-3 (FC: 0.5 ng/ml) (Non-Patent
Document 2)
25 3: M-CSF (FC: 25 ng/ml) + IL-6 (FC: 20 ng/ml) + LIF (FC:
1000 unit/ml) (Non-Patent Document 3)
4: M-CSF (FC: 25 ng/ml)
5: M-CSF (FC: 25 ng/ml) + plant-derived Folch-extracted
aqueous phase fraction
30 6: No Culture
7: No Culture
1-6: Human monocytes, 7: human bone marrow (Human Bone

Marrow Marathon-Ready cDNA; Clontech)

35 Figure 2 shows the results. The results presented



i ndi cates the renoval of an inhibitor. The flowthrough 25 fractions of the
ani on exchange resin and lectin Con A resin |lost activity, suggesting the
retention of the active factor. Exanple 2 Healing Effect in Stem

Cel | - Adm ni stered Ani mal Mbdel 30 (Exanpl e of Therapeutic Trial Using Liver
Crrhosis Mbdel Muse) Carbon t et r achl or4tde (1 mM/kg (body weight)) was

odm nister 2 KSoL BORBLOEY. Leg 1hop Buloslelofolds cocatonsegylite vecks

to induce tfverdei UITBR ADROCY rived

dedi ff erenpiratedesigteaeliba (130e 1(bMIBSCradf at herprrsght ekprestiam were
adm nistered twice to the liver cirrhosis nodel mce via the tail vein
(second adhPHPst Pt FERRGAas conducted one week after the first

administration; 1 x 3Q5s&ghéstP@] hndbnparaéon *he meek &rfaitef ddig-second
adm ni stration (two weeks after the first adm nistration), the liver was

extractied irgurénghafbl¥étiandopalABEBYFcarPakdCBiB88feni cal anal ysis of the
tissue sections was ?@féoéﬁggifieaff§?t@5ﬁ€li@QH&§§ PYrELHYY to a

tetrachl oride, SDF1 (Stronmal cell derived factor-1) is reportedly expressed
10 hi ghly tnltheei méanedaar eafasalnconcahthepaont 0§ {00nggémlal and 2006).

Since the h%@? t e L ng | j xpresses CXCR4, which is
a receptorp orgﬁkﬁ%} PEggﬁwéggégygggx%éggegh?gbgggﬁnulate in the inflamed
area through a bond bewesF whe ANMBESChadeGXCRA & ofexetltcantentiaigiaf f ect
on the 15 surppunding tissues (Kollet e : .ggp ; i, et : ).
Wth spe8¥ %g Pﬂém?i've ?rﬂ’ncélil%nmggélfee%toed ‘ﬁly é’(}ooc n%érlkjérr?s%%?%%%@T
val ues decwesrdoifnoulitakel yaandunatiifhed &e hociibrhewebstafriey eatton
tetrachl oride.adm ni stration was, conpleted. Accordi Y, ese | ues 20
showed aInB@ilﬁbFﬁﬁraﬁSVéF§ogF98?'aqﬁﬁﬁyﬁﬁﬁi'%iﬁ%ﬁiéﬁﬂtr%é?%bﬁ%&%énﬁnﬁg
| arge diffgrancesruetpeebser ved tholvba sgaallg¢dsyabhigssasmngelbe test
groups. However, as shown bel ow, the 12-week drug tEFat nt caused severe
cirrho

fibrosis i ANEHEIPPVBFTEVESEES FBSHPEI RESPNTRI VEL Y- hiISDsC
15 difference in cell morphology was observed (Fig. 4; the
photographs illustrate the cell morphology in the second week
of culture).
The lane structures in Fig. 3 are as follows
(concentrations are expressed as the final concentration;
20 hereinafter refereed to as “FC”):
1: GM1 (FC: 25 ng/ml)
2: GDla (FC: 25 ng/ml)
3: GT1lb (FC: 25 ng/ml)
4: Mixture of equal amounts of GM1l, GDla, and GTlb (FC: 25
25 ng/ml (total concentration))
5: Only M-CSF
6: Only plasma

Stem Cell-Inducing Activities of Various Plant-Derived
30 Extracts
Extracts from stems of a lotus root and Ipomoea
congesta were both obtained under the same conditions as in
that from the stem of the above sweet potato. The comparison
of the activities was standardized on the basis of the dry

35 weights of the plants used for extraction. Specific activity



25 of the present invention had a dramatic effect on the reduction and
renoval of the fibrous tissue grown in the liver. 1. H stopathol ogi cal
Anal ysis 30Paraffin sections were produced fromthe extracted and

i obi | i zed nouse liver, and collagen fibers, which are an anti-col |l agen
anti body and the mai n conponent of fibrou§ structure, were detected (Fig.

7, dark brown). At the_sane tine he nucl eus s.stained u mat oxyl i n
stain). 35%ﬁe%86ﬁ8rOPnﬁésscgﬁngFﬁﬁégeéﬁ mp eg%% vé%go% r%ﬁé g§§$@group in
whi ch a sapbBetsokykmoaxbaacadasnisver ey hatc MDSGamsEipt Bdmimidter ed,

after the 1 nduction of liver cirrhosis, and the |ower, inages show t hree
exanpl es i At@Ri ERLAVERSECHAY ?ﬁFFX%Eﬁ8§sW§r§dﬁgﬁF§Y§?eant GeSEThCLS

adni ni stragigpn ehe5shMABSGrT esul tedusnrbbe ahui opsmbenap¥ahgebthahi ck fiber
bundl es (indicated bg arrows in the upper inmages) detected_by anti-collagen
anti bodi es. ne fgarvrenaf| yhepahival Foryestarhi ay Y&seper f or ned

on the sang.hiMeE $e6hkOR%traRd therarsa Ahihhg bkueastaiinedtdOqki brous

ti ssue portion was cal cul ated using an i mage-anal ysis m croscope (Keyence
BZ- 9000) (Jgbkeus)phIsbl bylthreEales extaagtjenngethages Bie fTHrGUs

portions stahnpd by 4zan-abLary shahni RgactabhAeeAMP8Garated or

purified by passing through various columns. The active

10 ingredient is characterized by binding to anion exchange
resins (Q-Sepharose, DEAE-Sepharose, etc.) and lectin-binding
resins (Con A etc.) in a wide pH range.

Fig. 6 shows the results of evaluating the activity
of flow-through fractions after applying the extracts to

15 resins having a binding affinity to the active ingredient.
The results revealed that the flow-through fractions lost
activity because of the binding of the active ingredient to
an anion exchange resin and Con A agarose. The results also
suggest that an inhibitor was removed by means of a cdtion

20 exchange resin, thereby raising the activity.

The calculation was based on the activity of the
sweet potato stem extract as 100. The increased activity in
the flow-through fraction of the cation exchange resin
indicates the removal of an inhibitor. The flow-through

25 fractions of the anion exchange resin and lectin Con A resin

lost activity, suggesting the retention of the active factor.

Example 2
Healing Effect in Stem Cell-Administered Animal Model

30 (Example of Therapeutic Trial Using Liver Cirrhosis Model
Mouse)

Carbon tetrachloride (1 ml/kg (body weight)) was
administered to laboratory mice twice a week for 12
consecutive weeks to induce liver cirrhosis artificially.

35 The human monocyte-derived dedifferentiated stem cells



Norrmal SE 16131.3 1813.4 1351. 31 Bl ue pixels 40006.1 30676.7 5718 n=7,
1400000 pi xel s/full frame 15The hNMDDSC- adm ni stered group (hMDDSC) showed a
value nore than 5 tinmes higher than that of the normal control group
(Normal ) to which carbon tetrachloride not adm ni stered; however, the
amount of fibrous tissue in the hNDDSCAgﬁ%rnstered group decreased as mnuch

as 23%00"gﬁ&§938g Le Efls; Q sgn% g@x hehggl @Lesg ﬁﬁi?ﬁ%&@&sbﬂ&g gy oup

(Saline). roChem ca al'ysi's r o- coI agen type pep
the liver cirrhosis model mice via the tail vein (second

administration was conducted one week after the first
administration; 1 x 10° cells per individual). One week
5 after the second administration (two weeks after the first

administration), the liver was extracted from each mouse; and
pathological and biochemical analysis of the tissue sections
was performed. In hepatitis induced by carbon tetrachloride,
SDF1 (Stromal cell derived factor-1) is reportedly expressed

10 highly in the inflamed area as in viral hepatitis (Jung et
al., 2006). Since the hMDDSC of the present invention'highly
expresses CXCR4, which is a receptor for SDF1l, the hMDDSC is
expected to accumulate in the inflamed area through a bond
between the hMDDSC and CXCR4 to exert a healing effect on the

15 surrounding tissues (Kollet et al., 2003; Nervi et al., 2006).

With respect to the liver function detected by

blood markers, GOT and GPT values declined immediately and
returned to normal levels after carbon tetrachloride
administration was completed. Accordingly, these values

20 showed almost normal levels after a two-week curative
treatment, and no large differences were observed in the
measured values among the test groups. However, as shown
below, the 12-week drug treatment caused severe fibrosis in
the liver tissue, resulting in liver cirrhosis. The hMDDSC

25 of the present invention had a dramatic effect on the
reduction and removal of the fibrous tissue grown in the

liver.

1. Histopathological Analysis

30 Paraffin sections were produced from the extracted
and immobilized mouse liver, and collagen fibers, which are
an anti-collagen I antibody and the main component of fibrous
structure, were detected (Fig. 7, dark brown). At the same
time, the nucleus was stained blue (hematoxylin stain).

35 The upper images show three examples of a control



25The bl ood | evel of pro-collagen type Il peptide was neasured in a liver
cirrhosis treatnent experinent using a simlar nouse nodel. Pro-collagen
type Il peptide (PIIIP) is a term nal peptide present in a collagen
precursor and is free in the blood and tjssue as peptide after being

di gested 30 during coll agen production."%ﬂTl Pis therefore used as a narker

reflecting _the production_of coll age G annini _et.al.. 20Q1) I S
extracted ProfPt hg H@&E@ farf FﬁﬁengPéﬂ§naW?Sra a" ﬁﬁ?ﬁggk PPE&?@%%
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144 intravenously administered twice. The administration of
5 hMDDSC resulted in the obvious removal of thick fiber bundles
(indicated by arrows in the upper images) detected by anti-
collagen antibodies.
Additionally, Azan-Mallory staining was performed
on the same liver sections, and the area of the blue-stained
10 fibrous tissue portion was calculated using an image-analysis
microscope (Keyence BZ-%000) (Table 1).
Table 1. Results of analyzing images of fibrous portions

stained by Azan-Mallory staining

Saline hMDDSC , Normal
SE 16131.3 1813.4 1351.31
Blue pixels 40006.1 30676.7 5718
n=7, 1400000 pixels/full frame
15 The hMDDSC-administered group (hMDDSC) showed a

value more than 5 times higher than that of the normal

control group (Normal) to which carbon tetrachloride was not

administered; however, the amount of fibrous tissue in the

hMDDSC-administered group decreased as much as 23% compared
20 to that of the physiological saline-administered group

(Saline) .

2. Biochemical Analysis
A) Pro-collagen type III peptide
25 The blood level of pro-collagen type III peptide
was measured in a>liver cirrhosis treatment experiment using
a similar mouse model. Pro-collagen type III peptide (PIIIP)
is a terminal peptide present in a collagen precursor and is
free in the blood and tissue as peptide after being digested
30 during collagen production. PIIIP is therefore used as a
marker reflecting the production of collagen (Giannini et al.,
2001). Blood was extracted from the mouse tail immediately

after the two-week treatment experiment, and PIIIP in plasma



24.15 29.1 n=7 5The control group (Saline) to which a physiol ogical saline
solution was adm.nistered after the induction of liver cirrhosis showed a
val ue about five tines higher than the normal control group (Normal), while
t he amount of pro-collagen in the blood jndicated a dramati c decrease due
to 10 admi nistration of hNDDSC a value ¥ ose to that of a heal t hy nmouse
was attai ned. Because t ical, sali n e alned
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normal control group (Normal), while the amount of pro-

collagen in the blood indicated a dramatic decrease due to

10 administration of hMDDSC; a value close to that of a healthy
mouse was attained. Because the physiological saline-
administered group attained a high value, unusually high
production of collagen molecules presumably continued long
after the induction of liver cirrhosis by carbon

15 tetrachloride stimulus was stopped. It is found that,
however, the unusually high collagen production was
immediately suppressed by the administration of hMDDSC, and
the amount of pro-collagen in the blood decreased to almost
normal levels. '

20
B) Hydroxyproline

For the purpose of quantifying the total amount of

fiber in the liver tissue directly from the tissue, the
content of hydroxyproline, which is a constituent of collagen,

25 in the liver tissue was measured. The liver extracted from a
mouse after a two-week curative treatment was broken and
homogenized, and the contained protein was decomposed by a
sodium hydroxide treatment. The hydroxyproline concentration
was measured by the hydroxyproline-specific color reaction of

30 Chloramine-T and dimethylaminobenzaldehyde (Table 3, Reddy et
al., 199e6).

Table 3. Amount of hydroxyproline in liver tissue



Saline hMDDSC Normal | Ag/(g)liver 884.4 684 222 SE 90.2 67.0 8.4 n=7

Al t hough t he hNMDDSC- adm ni stered group (hVDDSC) still showed an extrenely
hi gh val ue, which was three tinmes higher than that of the normal control
group (Normal), it 5 showed as nuch as 2. 6% decrease conpared to the
physi ol ogi cal saline-adm nistered group {Saline). In other words, an
i nprovenent @gf—fTver fTorosis vigs ggrected T ndrsVDDEC-agig i St er ed
group. ng/ (g) liver 884.4 684 222
SE 90.2 67.0 8.4

n=7

Although the hMDDSC-administered group (hMDDSC)
still showed an extremely high value, which was three times
higher than that of the normal control group (Normal), it

5 showed as much as a 22.6% decrease compared to the

physiological saline-administered group (Saline). In other
words, an improvement of liver fibrosis was detected in the
hMDDSC-administered group.

After a Folch-extracted aqueous phase fraction of

10 sweet potato stem was administered to the above liver

cirrhosis mice via the tail vein in an amount of 6.6 mg/kg,

the inventors confirmed that the liver cirrhosis was .reduced.

3. Conclusion

15 Thus, the treatment of liver cirrhosis mouse models
using the hMDDSC of the present invention is characterized in
that fiber production is significantly suppressed and fibrous
tissue is removed or reduced by a simple and short-term
treatment (only two administrations in two weeks). As a

20 result, it is effective for prompt relief from liver
cirrhosis and for restoration of liver tissue to normal liver
tissue. Thus, this treatment is an innovative therapeutic

system that promotes liver regeneration.
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225-229. éi M%AI M5] 1. Stemcells obtained by culturing nonocytes in

t he presené oF r) MCSF and (ii) at |east one nenber -selected 5 fromthe
group consi sting of ganglioside and water-sol uble plant-derived extract,

t hereby dedifferentiating.the nonocytes. 2. The stemcells according to
cl ai m{ whérei n 8h%8ct F6EL%0 ?}ﬁ)@?%ﬂ‘l&énfb%f FHE Yt - TN S5 ant - dE?S ved

extract ispgdgahcer oF suygarM<ost abhingiepnpleX.eddie aed i Membagr-ediedted
dedifferentiating the nonocytes. 3. The stem_cell s accordi ng toclaim1l
wher ei i anf&ew elS‘JFﬁleed%Cé?ﬁl%ﬁ‘lr’t%eoﬁatgé@-gééloﬁﬁldé pﬂ%‘%t vaerrveel ¥xt¢ act

has a nol egsﬂaﬁ!&-a@kg%dof 100644 ,500000%: rdilie achbyerfOgELei £0ing  the
dedifferentiating the nonocytes. 4. The stemcells according to claiml

wher ei n anm@BPFYEeS20 i ngredi ent of the water-sol uble plant-derived extract
is adsorbed to. a Con A colum, the active ingredient dedifferentiating the
nonocytes. 5. The stemcells according to claim1 wherein an active 25
i ngredi ent 2of t hEheatséersalalble ptertdiey i vedcértimadt wherglivordedatol e

ﬁghggfﬁﬁghgﬂgge&$gkg’ 596 @ﬁéiWﬁééé@ﬂé%ﬁdﬁﬁe‘*%¥JH%%&¥P£#¥& n%xkggct is
sugar or a sugar-containing complex, the active ingredient

dedifferentiating the monocytes.

3. The stem cells according to claim 1 wherein an active
15 ingredient of the water-soluble plant-derived extract has a
molecular weight of 1000 to 500000, the active ingredient

dedifferentiating the monocytes.

4. The stem cells according to claim 1 wherein an active
20 ingredient of the water-soluble plant-derived extract is
adsorbed to a Con A column, the active ingredient

dedifferentiating the monocytes.

5. The stem cells according to claim 1 wherein an active
25 ingredient of the water-soluble plant-derived extract 1is
adsorbed to an anion exchange resin, the active ingredient

dedifferentiating the monocytes.

6. The stem cells according to claim 1, wherein the water-
30 soluble plant-derived extract is a plant-derived Folch-
extracted aqueous phase fraction or a purified product

thereof.

7. The stem cells according to <claim 1, wherein the

35 monocytes are human monocytes.



6. The stemcells according to claim1, wherein the water- 30 sol uble
pl ant-derived extract is a plant-derived Fol chextracted agueous phase

fraction or a purified product thereof. 7. The stemcells according
to claim1, wherein the 35 nonocytes ar ﬁ%gurran nonocytes. -36- 8. The
stemcells according to any one of cl ai 1to 7, wherein at |east one

menber of undifferenciated narkers Nanog, Nestin, c-Kit, CD9, and Cct3/4 is
expressed, and expression 5 of a CXCR4 gene is si gni fi cant conpared with
stem cel | s8obt ai fked b)teuuldajﬂimgacnmmjw@stbnanyeosel @fprcelsaeim bftCMESF.

9. Stemcells_in_whi c tI east og‘%?rren‘ier %f. ndi 1;1f er%nﬁl ate 15

Nanog.  NesPPRESGnKRE. 1EB8T 3 TORBSTaPs POoetpressss et aiataRbreas anosr a
CXCR4 geneNleStSngmd—imaﬂt CD40. akd methad 40fi preadhiod et eamdekkpression
conpri si ng culturl nocytes in the presence of nd (il

oot ho 28 sl T B 19 oGS SRl GRBPEEFHy B hargiabst bk and
wat er - sol UBanﬂhéElt bgechvedrexyr ashocytés Thetret Bedeageersdhne be wiasm 10

wherein the culture i's performed for 7 to 14 days. 12. A culture
medi um for dedifferentiating nonocytes containing (i) MCSF and (ii) at

| east one genber sgghectech {5 om;ithe Gheun coatSI stibagrof gaRgl ipsirde ange
wat er - sol ubl e pl ant-derived extract. A pharmaceutical conposition

cont ai ni ngundéféeapncéptedacwerdeig tBaaﬁgronéTeéFlélval fsKityo 9Dds amnd
activ d ”ggggb%t exp. C?ébdcela{nodr ‘égcp%%%tlo%onbi“ N ”Q:)&Cg@l siyefeceids

accor to any one al ne as an active I ngredi ent.
31gn1f1cant
10. A method of producing stem cells, comprising. culturing

monocytes in the presence of (i) M-CSF and (ii) at least one
15 member selected from the group consisting of ganglioside and

water-soluble plant-derived extract.

11. The method according to claim 10 wherein the culture is

performed for 7 to 14 days.

20
12. A culture medium for dedifferentiating monocytes
containing (i) M-CSF and (il) at least one member selected
from the group consisting of ganglioside and water-soluble
plant-derived extract.

25

13. A pharmaceutical composition containing the stem cells

according to any one of claims 1 to 9 as an active ingredient.

14. A cell drug agent containing the stem cells according

30 to any one of claims 1 to 9 as an active ingredient.

15. A dedifferentiation inducing agent containing (i) M-CSF
and (ii) at 1least one member selected from the group
consisting of ganglioside and water-soluble plant-derived

35 extract as active ingredients.



15. A dedifferentiation inducing agent containing (i) MCSF and (ii) at

‘| east one nenber selected fromthe group consisting of ganglioside and

wat er - sol ubl e pl ant-derived 35 extract as active ingredients. -37- 16. An
agent for treating diseases related to damaged cells, tissues or organs,
containing at | east one nenber selected Tromthe group consisting of
gangl i osi de and water-soluble 5 plant-derived extract as an active
ingredient. 17. The agent for treating diseases related to danaged cells,
ti ssues orl6rgans ageontdifng toeetanm désenbeseralaheddisedswsgadecebl ®ect ed
fromthe group consisting of external .10 injuries, intl ory_gdi S,
damaged boﬁésgPeﬁaFFﬁI%@%?n%ar898§§§gﬁpgrE%%s%%%%%,oﬁguro oé?éafg%ggggﬁers,
liver diseasesn, HRnagréipeasesistiiaket es, gahgpiosddenetrid | satands@dble 15
18. The agent for treating diseases rel ated to.danaged gells, tissues or

or gans SaccBtarhgdesl¥rdi rt6aChngrefR fRETIPsERIEEYSPR Y sel ected from the
group consisting of external injuries, pancreatitis, radiation danage,
dermat omyositis, multiple nyositis, necroti¢ fasciitis, chronic Qronchitis,
20 bone fr&étur eThestader oicx 6S€8GARG i FASFRDER THA ‘% o damaged
0St ePChO”d{:é%tLé,, diilsaled G dbpdyepabbyorfyAGatdl iRl aret | Plerd S¢hagm C
cardi onyopat hy, cardi ac insuffitCiency, mnmyocardi um hypertrophy, congestjve
heart faiIdie?aseét@m@ﬁ%ﬁlQﬁ¢$®tﬁﬁ@@,té?héﬂ@%@ﬁéﬂﬁﬁ%ﬁt%%%c%fiﬁﬁg?rnal
perip al . 2k op , t ki L0, I | exy ]
encepﬁgﬁit%%?uggﬁ%ﬁg?%ﬂ%fmgﬁggggﬁémk%ﬁ%%%gfhgsﬁgg%gn$?£%pd%%ig?fté%%%?Her,
auti sm Al zhedirevadcséase, ®bskanson' s niwealsygliagleut gisodddaicob diseese,
external injuries _or jischem.,a_of e braij spi v | rarhQsi s
chronic heﬁéf???%,s'chﬁeorh"’}mg %ﬁg S%g’faé%ﬂ:%gsdl o?rgrga gr Qﬁéerp rqltéllg’s’ k?%l%ey

i schem a, divgbetes, atopic dermatitis, and GvHD. 19. A cell drug kit

containing at |least the stemcells according to any one of clains 1 to
9 as an essential 35 ingredient.
15 18. The agent for treating diseases related to damaged

cells, tissues or organs according to claim 16, wherein the
diseases are selected from the group consisting of external
injuries, pancreatitis, radiafion damage, dermatomyositis,
multiple myositis, necrotic fasciitis, chronic bronchitis,
20 Dbone fracture, osteoporosis, osteocartilaginous fracture,
osteochondritis, dilated cardiomyopathy, myocardial
infarction, ischaemic cardiomyopathy, cardiac insufficiency,
myocardium hypertrophy, congestive heart failure, restenosis,
arrhythmia, atherosclerosis, vasculitis, peripheral
25 neuropathy, neuropathic pain, cerebral apoplexy, encephalitis,
meningitis, diabetic neuropathy, attention deficit disorder,
auﬁism, Alzheimer disease, Parkinson's disease, Creutzfeldt-
Jakob disease, external injuries or ischemia of the brain or
spine, liver cirrhosis, chronic hepatitis, chronic renal
30 failure, glomerular nephritis, kidney ischemia, diabetes,

atopic dermatitis, and GVHD.

19. A cell drug kit containing at least the stem cells
according to any one of claims 1 to 9 as an essential

35 ingredient.



-38- 20. A kit for producing dedifferentiated cells, conprising (i) MCSF
‘and (ii) at |east one menber selected fromthe group consisting of
gangl i osi de and water-soluble plant- 5 derived extract as essenti al
ingredients. 21. The kit according to g%_jn120, further conprising
nonocytes as a conponent. 10 22. The stemcells, the nmethod of producing
stemcells, the culture nmediumfor dedifferentiating nonocytes, the cel
drug agent, the agent for treating diseases, the dedifferentiation inducing
agent, the20e|| dAugikif¢roprbdeckhg fledipfedenthgtdddcélbsencompedsived | s

accordlng cl 10, 1 5,
26017 Mgt 1‘?58'% a3 S A égﬁsﬁ%si’ he°menger psdtesté omdnd
sel ect ed fgﬁauphecgn@wtm@susﬂ ngamjll@ﬂ:aie GRtl, GB2erCB3lubll, GAEhHt-G\VB,
GrIlb, %m QL

derEVed extract as essential ingredients.

21. The kit according to claim 20, further comprising

monocytes as a component.

10 22. The stem cells, the method of producing stem cells,
the culture medium for dedifferentiating monocytes, the cell
drug agent, the agent for treating diseases, the
dedifferentiation inducing agent, the cell drug kit, or the
kit for producing dedifferentiated cells according to claim 1,

15 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 1le, 17, 18,
19, 20 or 21 wherein ganglioside 1is at least one member
selected from the group consisting of GDla, GDlb, GD2, GD3,
GM1, GM2, GM3, GT1lb, and GQlb. '



