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R (MSC) &, B3I, Wit miie, skadfifaz e, MIERICERT M~z A L
SIEIIHIER b OFE3ED 2 & A 5 B A R R iE B SR B B3 A ERRIS F AR S CTv 5. MSC 13, i 4
DOHKE» SBILTE ZH, LA THRIARRE, KEOMSC 2&t & & bIZ, 22 X PR L7z MSC 1335 A%
CHIAIEMED MWz FE LAY — R EE 2 5NTW 5. BRI MSC % FIH U 7 SL6E0F 58, arlecstERig,
MATFRRE, O FAE, BREBAARISAE, IRICES, PUSOiE, SRdEdeih CGHLHRR X e 300w, BrSE, IFRE, BERZ L),
TEIMS RS EORETHED SN TB D FLLHBRIIME SN TV 5. F 72RO I, £ et Muse :
Multilineage-differentiating stress-enduring) MO L WV D EEICH L Z LB LITEH 28E£OTW5S. Muse
MR, ZoORMMEZEDS MSCHIZIREL TS EEZ 5N 5. Muse Mligid, ES Mg & l~EE R IRV &
ZEZ2H6NTHED, Wb IIHFBE{ETOBEAI X o TRHHRMIZ IPS MIICZ LT 5. Z D725 Muse fIlLIZ 3317 5 8F

FEOERPFIN TV 5,

F—0U— K DR BRI AR, Mk, PR, SRRk

TS

3 R M (MSC : mesenchymal stromal/stem
cel) i, &3FHN, MRBGMING, MMl BkEMies L,
BEER IR T A Mle~0 5 biEx o L ShafifaT
» ) FHAERFANOISHPHES N TS, T 0EN
IR 249 2 2 & b B UGFIRBUE o sl s B
x5 A MDA & L THEZH I TS, MSC O
Zeld, BRI SBIN. L2 b & FIfTb T & 7228,
AT 70 ) Bl 2 OFLRE (B I, e, IRRGHLRRSS) A
LB TEX DI ENGDoTE Lo Td IR
X, KEDOMSC 2&Te b & B2, FZ L OB L7z MSC
BTS2 OTEH 20 TW S, Rk, 4
LATE THZ L T AT &% 2 5N TWiz2s,
KT o AEGEWE 2 A, BURT AN
ThdbI LR, FLRMEHRRIFET S I LA
AEHE S NBERE VR CTDH 5. TRIHEER IR IR
i3k MSC (ASC ; adipose-derived MSC) % #IJH L 724f
e IE, AEICEIML TV 575, BEOEZDI2D
PAFER 7 review 3V VOPBIRTH 5. FZTA
T, 1. ASC DJRFEB X OB 7, 2. ASC OF
L HEEL, 3. ASC D FEBEMIRTIERCR B X ORRIRIS A
FBE, 4. ASC IZIRIET 5 Z etk MUSE (22w
THEFL L 72\,

1. ASC DRES LUBILAE

JREGRALIZ, ZofBEDITE A L EZRIMRTED
LN TV BERZOMBIZIZMEN MR~ 1 b
(M), ~z7a7 77—, BERBHNR &
PeEFhTws (Figl). s ofilas: (SVFE ; stro-
mal vascular fraction) {&, $RIL 72WRIiM#&E 257
F—PUELELTAI LI D SHETE S, SHEL
TRl 2 R L Cn oML, IR T 5720
ASC #3520 CT& % (Fig2).

% 72 SVF &, >k Cytori #t o> H B 45 #k i i 25 &
(Celution®) ZFIH L THRIT A LA TELY. Hh
HEYO R TS 14 0 & 5 2B 2 s L2 25 5 4
BRpm O e L) HE 3 2% &5 5. 29
L CERICL 72 1%, MSC @ Z 2 (& PRzl =
RVYA b EBEATVS., FD72% Cytori 1113,
Hl o # % adipose-derived stem and regenerative cells
(ADRCs) L L TB Y HAICHMTHL E LTV 5.

2. ASC OF| = E4FH

FRHPICE b MSC (BMSC 5 bone marrow-
derived MSC) O #IT A ML 0.001~0.01% &
W IENEE L SR TwaY. T2, ENTIE R
A, i & & HIZERILL 72 MSC D HifilE 2 ¥ — FA%E L
%3 LOWMEDD Y, G S TIHHERICLELRD
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Fig. 1 Localization of MSCs in adipose tissue.
Adipose tissue contains various kinds of cells such as
blood cells, endothelial cells and smooth muscle cells in
addition to adipocytes. Adipocytes occupy more than 90%
of adipose tissue by volume, but no more than 20-30% by
number of cells. Adipose tissue is also rich in microvascu-
lature where it adjoins with MSCs.

MSC AT & 70 2 W REEE DS D 2. IR 1 75
L5 H 53 10MH D ASC 2SR TE % & sh, 2hid
[ CEOa AL L D 500 55 0. L bBiA ¥ —
Fid, BMSC & 0 3 Fv o THIRWAS 2 LR &
BRTES. T2 ORBRTIE, BT 20NRIHEEDS
10°~10"fil L XV o> ASC % HOB M T3 % o3 ki
7=, 2L, B TR T 7 A BRIf7%
CLEMFSoTHROMBLZ - 7R EEEZ D9 2
TRELFETH 5.

9 5 H Yo B T IR 4528, ik cirbh T
D, MSC &, PUEHEAIME N EPME SN TnDE I &
A BV EVEDRIR S 72 55 = O BRIIHLE 2 B AFI
T5ZENHRED EE T FENICKEOHMI Y —
ADPFEIELTWDL I L% 5.

ASC DIEREL, MM TH 0 (Fig. 2) Mkl
BB SNz MSC &I v, LA LeAss R
BERBIZTRBICBOWTRMENBD LS. Bl
(¥ BMSC i, fifazkimio> CD73, CD90, ¥ & U CD105
AT, CD14, CD31, CD34, CD45 idietks sh
5%, ASCIZ, CD34 7 EXEtkETdh b LGS hT

451

‘ Excise fat tissue.

-

Treat fat tissue with collagenase
and then centrifuge.

Collect the cell pellet
and culture it in a flask.

4 4

Y

I‘
'-I

Adipose-derived mesenchymal
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Fig. 2 Schematic presentation of the procedure to establish
MSCs from adipose tissue.
Adipose-derived MSCs can be established by a simple
method. Subcutaneous or visceral adipose tissue was
minced and treated with type I collagenase. The infra-
natant was centrifuged at low speed and the cellular
pellet was plated in a flask. Cells propagate themselves
rapidly, exhibiting a neuronal-like morphology.
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Table 1 Clinical Trials using ASCs/ARDCs in Cardiovascular Disease

Chmqal Tpals. Location (country) Condition ASCs/ARDCs R.O ute Of, Status
gov identifier administration
NCT01556022 Minneapolis Heart Institute Myocardial Ischemia ADRCs Intramyocardial Recruiting
(USA)
NCT01211028 University Hospital of leg ischemia ASCs Intramuscular Recruiting
Toulouse (France)
NCT01502501 Ageless Regenerative Non-ischemic ADRCs Intramyocardial Recruiting
Institute (Mexico) congestive heart failure and Intravenous
NCT00426868 Texas Heart Institute Ischemic heart disease ADRCs Intramyocardial Active,
(USA) not recruiting
NCT01449032 Rigshospitalet University Ischemic heart disease ASCs Intramyocardial Recruiting
Hospital (Denmark)
NCT01216995 Erasmus University Medical Acute myocardial ADRCs Intracoronary Not yet
Centrum (Netherlands) Infarction recruiting
NCT01663376 Pusan National University Leg ischemia ASCs Intramuscular Completed
Hospital (South Korea)

ASCs, adipose-derived mesenchymal stromal cells; ADRCs, adipose-derived stem and regenerative cells.

N7z ASC ORI, FICMEFBICAAAE LR e 563
R LTHBET 2 2 & o MR AN T Cldz < Ml
HEZEG T2 bR LEEZ N5, 72 ASC
i&, in vitro TOHMIE~GLSEHZ L TEL I L
DI|E I N T2 BRI > — b A R 0 INTE
A R BRI AN T > BB E T 7V ~\3%
54252 L2 ) OEBROUENBD NS, TDT:
DB OHI KRR HESTHTH S (Table 1).

3-2 FERSHFIRE

IR, AMER FANIC X 2 BB KR, B
HOPERZ7-0BFIIHHEEZDZLT. Zo-0H
st 12 & LRI OMyED LT X 0 fifT 2
NTn7225, BRI O E A RS HETH - 722
WAL 7 0 BRIMKE . ASC 2 MRS 352 &ick
DEWEERPEONLZ EDHBLTE . ZhII,
ASC 2543b9 % Z & IMAMEF EZRT 720 TH S
) EEZHNTWA, FL KSR IR B At
B - EENBEZEOFNERRBE AL 51X, Eio
W Wi 28 46 W2 72 L C ASC % BE I L 72 g i i g 78 il
(CAL ; cell-assisted lipotransfer) % 47 - T\ 5. 3
ANDOBZ L Lz 2AKE EMHER R SBED
BED RIFCh - 727, MEFHL S, EEENOE
Wit L < IFLEYIBRBOFEICD CAL Z#HA L TH
D BIFZEEZIDTWS, SEIR, 1FEAERL
BEOFWMEEDEP o LHEINTDY, BE B
HUR%T3H ARDCs % W 72505 i o [ R R BR 2 920
HTho?. R, KE Cytori #EATA R ¥ H—
&7 5T ARDCs & H\ 72k aER (8% 5 NCT
00616135) 253 —a v X TR TLTEY, W
BAHE EN2P . Z RS LT & OV LR i
R, ZNZEN82%, 73% IZDITH BIFTH - 72,
F727 7 VNV CTRIBIZEM N3 2 BRAER (B8
5 NCT00715546) 7%, i = C i3 B M AE (Parry-

Romberg syndrome) {23 % Wik (B45%5 : NCT
01309061) 2%HifT, #T &% o>Twh. MIZHLIIA
IR B R 212 ARDCs % RS- L THEIT
Holz DIEDD B,

3-3 ERSFRE

ASC 2%, &, #F, MR T 22 L IEDRT LD
HHLTBY, RETRZOAHN = AL BMEHI LD
DOHAHT. FOLOBMLTEARL FOF 785 £ b
% EOIFHRE 2, R LT ENgE (BN R
TIREWFEERL XNV TH 2 ) D, AIATbON TV EY.
t N CHIATH ORI, 2T B EE R L B
Pz ASC #8iE 55 5003205 5 (Table2). %
72 ASC @ & DRIl 3 %2 WIFE L, syt o
B Y 7 < FEBECEGEE T 5 L) BRHAERD AT
bINTwb(Table2). MIZr—ALR—+TH57H,
BEERAME I & 25 RIRICR L ASC &7 14 7)) Ui & K
IS LBEICATH - 123 EFH 57

3-4 B - BRHBEE

ASC i3, BHEREICHTL2REEH AT LI L
HIBEFZE L LCTHIE SNTW 5. EBRPLHAFI D
—MTHDHLYATTF UEGIZE5TT v MCANH
f s 2 gk S BB IR ASC 25 L2k 2
AHBBEENWE I NEH) ) P ZFDORICB Z DML
b & 20,

ASC I, IREEEIC /2 g HMifasERl & LTH AW
THHEHITHAH. v D pelvic nerve % 05 S 4,
ZFDOWHIZ ASC Z RS- L7z & 2 A RESEORE 2R
TF =y DUGE SN, MRS IITRE L2 RS R, 3%
L. L7 ASCiE, FFWEHmoRm~—r—%2 B L Tw»
7239 i RS IR S A IR B R A EE ) L A A I 5 2%
Mt Sk, BB AR O SR AR I E 2 B
HC.® ASC % a5 LARITdH - 72 pilot study O
RES5T 2, BARBREZEEHTH L.
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Table 2 Clinical Trials using ASCs/ARDCs in Orthopaedics

Chm(_:al lelals‘ Location (country) Condition ASCs/ARDCs R.O ute Of. Status
gov identifier administration

NCT01585857 University Hospital, Osteoarthritis ASCs Intra-articular Recruiting

Montpellier (France)
NCT01663116 Hospital de la Princesa Rheumatoid arthritis ASCs* Intravenous Active,
(Spain) aggravated not recruiting
NCT01643681 Korea University Anam Lumbar intervertebral ASCs Intervertebral disc Recruiting
Hospital (South Korea) disc degeneration

ASCs, adipose-derived mesenchymal stromal cells; ASCs*, allogenic ASCs; ADRCs, adipose-derived stem and regenerative cells.

Table 3 Clinical Trials using ASCs/ARDCs in Gastroenterology

Chmc_al Tyl_als. Location (country) Condition ASCs/ARDCs R.O 1_1Fe Of. Status

gov identifier administration

NCT01440699 Yeonsei Medical Center Crohn'’s fistula ASCs* Intralesional Recruiting
(South Korea)

NCT01314092 Seoul Asan Hospital Crohn'’s fistula ASCs Intralesional Recruiting
(South Korea)

NCTO01541579 N/A Crohn'’s perianal fistula ASCs* Intralesional Not yet open

sponsored by Cellerix Inc.

NCT01548092 Hospital Universitario Crohn’s recto-vaginal ADRCs Intralesional Recruiting

La Paz (Spain) fistula

ASCs, adipose-derived mesenchymal stromal cells; ASCs*, allogenic ASCs; ADRCs, adipose-derived stem and regenerative cells;

N/A, not available.

3-5 [MARAKBHEE

BMSC &, BH#ifvNREAZ LT LV —R LR DT
DM TAFREI A H 5 Z EALIFT & D H S TWwWiz®,
Z D 7= OBAINAFERRE R AL A T 7412 BMSC % i
W95 28I X D BUNRBEOEREEIMEE S N, IR
ZMEEPRE LI ERTHEINEY. LA Led5
BMSC (&, BHIMEREEZ AT 2851, LEko
T2 OERAYER L TB Y ZFZ X ) BMSC 2RI 5 2
CREBRNTIE AL, EEHEOBEALBEINS.
ZOL S B ST A, ASCIZIEH LZ oIS
R OWTHRE L. ZofE, 7 2B8L0¢
b ASC i, BMSC DfE & % 5 7213 Tld 7 <, BMSC
L0 QENTEMFFREN 2 AT A EDPWO Lo
720 RO R, 75 ADTNV—FIZ X W R
ENTVDY, DLEOBIEREE 5T 2T, KA
s MR A RS (2 ASC % §F 9 5 R aRER % STl
HTH5.

RED 5 HIZKE Osiris #1725, #F 72 TRBIZE
J 2 A7 a4 RGN HE 9% (GVHD) 12
X9 HiEHEEE LT, v b BMSC #%#] (Prochymal®)
DPGERFE IS L 72*. ASC @ GVHD (29 55058
X, BHHROL O L% TH D 2 L ERT I
FEWCRD D DY, FEEITIRBEYUED GVHD REFIZH
B L7 2 AREERIGEVEREE HITF & DRED
HHY. LHL7%AS GVHD ISH 2 MlasEH & L
T, Prochymal®29647 L T8 ) ASC OFFRIGHIZHE
AR, B CTIIAHTH .

3-6 H{bIRAEEBEE

ASCE, R L7z &) IRk EERZ A3 5. £
OMFEEFH LT 00— UIRIZ X 2R BEZH
By & L7z ERRERAS N { D 24T H T d % (Table 3).
ASC @ b D SIEPIHINER % Vv CIEMER B B k%
Ty hE—= VL L) ETAEBHEDITOIL TS,
FEANTUVREF P AR M) baRyE YR
VR Y ERAERRIZ X B SEMEGRE~ 7 AT VI b
ASC ##5- L7k SAKREWA, T, JIE DD
HRLHOLN, FOREL L TREEROWEIELNT:
EDOWEND B S8, v N TORKRED IS S
ns.

JFREEIR 92 ASC OF)F b EBEFFE CIIMER S L
TW5b. aryHF/3) v AR CCLAZ & Y IFREE % 584
SR TF 5 RBIC, ASC %4559 5 L M A LA,
WEEN R WFEDOAR L O THFRDM LIZORH5
ENFHEEINTWBEY, F 72 ASC Z FMIgIZ /LT fg
Il MESNTBYY, EEIZ ASC 2 5H0b s
B X — Py 2CkE Lz 2 AIEHICHE
BEL-EDZETHDHY.

4. ASC [SETEY % ZEEIME R AT MUSE
BALR 2N MR 200 3P o R B B R 2 4 5 13,
BADRR, &8, RIEoRIc, SFSE LM
\Z7% RN R FOL R BRMIErH 5 2 L2 HWAZL
= FEROFHREH & Multilineage-differentiating Stress
Enduring (Muse) cell & #fHFTw5*. MUSE &,
IR~ —»—TH 5 CDI05 L LR~ - —TH 5
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SSEA (stage-specific embryonic antigen)-3 % F\»T45
HECTX 52D 0bh5 LI MSC A EHICRIET 5.
MSC i, [/ CHIREER O, i, EPEe») Tk<
WIRZER ORI R IR b T & 5 2 & 2%
ENTWD, AR O ZERHA I MSC %5
T 5L HHHMEOHBBENITONL LV T L HH
HLTWwa. 2hsodigi, MSC A1 L7z Muse
WX o TRk RS D 5. FEB, <7 ADIH
B L7 B, DRI H 59 % & MLRRE S0 22 53
LD SENT VDS, 7 AAFHICKBHT 5 &, ES
ML Tl 8 B HEE AR S 117245, Muse Ml iX
PAET o THIEBL L o 72, D7 DBk
i, EBwEEZohTnws, 2% ) HAEEEOIEBIC
DR E LTEHSNS. L Lad S Muse Hilg
WCHREND Y, FRIIBTHEEMENZ L TH D.

Rp2 e MKk CERE KE, B Hko Muse
MBI O ZT R o728 25, BRI EERR
7728 =R L, HRRY —ATh b Relk
PRENTWA,

iPS (induced Pluripotent Stem cell) #lfZix, & +®
MAMESERI IR - & LTS5 Oct3/4, Sox2,
Kif4 BL D c-Myc #EATLZ L2 LY.
BRI 513, b MRHEIE 2 Muse filfle & 24
YA OF I3 T IR 238 A L7z & 2 A Muse fifz
1, iPS M Z2AE L 72533k Muse M5 2> 5 1% iPS
MRS SN d o 72, 3TIT ASC 5 5 iPS flifg A3
BZ SRR T W &id, HESNTE ™, IR
Muse fL2% SAFFET B 2 & 2% 2 b EIMED
WS HERESZ X,

Muse MR OF R & 0 FAERFUIZEN F 5 F 3785
THZ LMLV,

BHIC

AT SR 2 5 & B & ASC 7%, T4 R0 oyl
RIS B —EOREE R TILIIMEVLREEH
ThHbH. LPLERSHEDDLORRWOY, H=2F
DLDOTRBFETEX20Hh, b LZOHBEITIIHEAEL L
THET LD, TNESRWHENY 7 HhLHIVIES
N5 O, 2h SEIHTIEIRE IS » Db 5B,
E O % ZEBICAN RS EEICHFR L T i
X bhwlETHL EBDNS.
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