i 3E Rk PR ke sl & o 72 58 2

A ARR
FORRAEE I RS



L IIC®IT

HE AR A TE 9 DRV IR X, TERIZAR G R E A (adipose stromal cell, [H'E & HHfa
stromal-vascular cell &% FEIX 402 ) . H& B B0 B Al fd (adipose progenitor cells, & & (T
preadipocytes) 72 & ERFFRS AU TN #HE S AB IR AR H A (fibroblast-like cells) D H1Z, IEHHiA
MG DA THERR lineage ~DMLEER A T HMBAFAETHZ LS 1 IR
SEEIA LG IEEND I 7=, B R IR AR IE & B BN 14 (IR CRE4ERI 10
O HHATHOILTND) IZBWTREIZ(> ILRIATRE TH D, IHIT, MR HEEL 7o/ fa it
T DL LEEZFF O OB ERE WL, KEHELRES THHIE, B H H kR 5 R
N ZIEFEDBIERE N 2 E > CVBZE, DD, A ERIZBIT 55D H =724
E IR E L TR SN D LI o T,

II. NEWGHEAR O IE 36 L OV DM fa Ak 7y

PRI X E R 7R MR i & A L7 B C L 2 D RESIZRENVH DO TIE 120-140 71
ANTH R SD B AEITL THELLL RIZRELARL T M) 2 5 Z LI Kk IATE %
LT ZENHBITOD, R IAE R D IRFED 90% LA EZ d5 6D TOD AL T A
LHEHTNN 20-30% T E T, Al M A4 RiCI 2 L PN RS0 JE Rk, AE A YR (RiTi)
HAn (Adipose—derived stromal/progenitor cells: LA N ASC, ZO g5 B Sz & A Cu
D) IR EDEEAFET D 2 (K1) . NEN MR LIS Ol E, RGBSR AL PR3 52 L1280,
RV I & Al A B (stromal vascular fraction [LATF SVF]) LU THBET AN TEA (X2, 3),
SVFE 10> CD45 Bl Ae L2 1398 B i F ke oD [ L ER D 7257 JENIHAARIZJRTE T2 resident
macrophage (CD14+/CD206+) UL/ VER (CD45RO+) b — i & £ T4 (M4)

TN TONRN AT B IS LB L COREL X TR ° IENMIROE A IZITn 5

ML B B2 HED LB TS (X5) o AR DFFAZ O W TIIARBA D AL > T3,

WL BEEHFE~10 FTHLIED RSN L BV DoV TIEdH o035 — A —3—L
TWDHIERHALNZSINTZ,

[11. AE AR H R VR (ASC) DR

1) 55815 ASC I HEE M THY . DMEM S° DMEM/F12 72X DR CR ) 1T & 1%
DOHREFE N ATBETH D, bFGE ° PDGF iSINC &> CHIFRBEFEMEES LD Z ERFIHITE
Do, IMAE NI OB 7 P Tx 5,

2) FHEPUFRIEER : ASC 1LHE/ 2R B TIE CD31-/CD34+/CD45-/CD90+/CD105-/CD146-
HICToHY, PEERE T 5L CD105 AR FEBL T2 2, [IFERE AR (MSC)R0 B2 J# F Rtk 24 A
(DR)ETEREHNZITEEEIL TWDH3 REHURIEBL TO—FREEWVITEFE ASC Tl CD34,

CD105 OFHINRZALNDZLETHD?, MG TIIENTH v A TH CD31- (X lectin-)
/CD34+HIIEE L UZIFFEE D ATHE TH D, ~ 7 ATl CD24 FEBLHEIE 23 A5 I Al A O Rif ik e ©
HHZENRIT RTS8 ¢, e MBI T CD24 BN FET DI LD MBS, B
HIZZ o TEORBL (L, EBM (I8 PN B2/ AE A JEpfEEE H) Tk CD34 FE R |
DMEM Tid CD34 HFEBLL 72725, MR K 5 SR THREEMa~— I —E L Thilib
% CD271 (p75-NTR) <°, ‘B i MSC LB WA~ — 7 —L X5 CD200 [IZ DWW THEME
AR PN F L OV ASC NI IK@— PERAE D AFAE D ERR S L TN D,



3) JA{E : CD31-/CD34+#IA D JHFEN D, ASC XM (ZRECEL TR IIFEL TV
LHEEBIT, KEZRMAE O (AMEN) IZREL TNDEB Z0ND5 (X6) , Rk EICEEEIC
FFAEL TS, Filr, BRI O B BE AR S B A0 L IS B CRTET 22 &M RS 7, ASC
VRIS RIS & U CAEAE BEREL CUWD LD RUFL TR HER S SN T0D &,

IV. ASC DFERE

ASC IFABA I IR MM A O/ RTER AL S L < I O RR , #— A —3—
MG EIHEBIEE 2 ° RIAIC, LTSI N e/ Slcb b 3585
Z BTN O Fie, IR G S NADRIEE T A NI AL R0T T AR AL DEL (VT F
U T T ARRI FUAFERO NI LA O AR D 3 WS AU TE Y | BB LS RED BRI SO 2% JiE
IZBWTH RITERIEMAEE EHIZ ASC HEEREEIZRI-L TWHDEH LIV,

ASCIZIF o biea FF 0w ifE A3 & TR L, FEBRAICITARIG ., A | & #WCE . B #5.
D DIFNIT, LTI IR EA B X - ZREME N RENTWAEELIC, &I TiE
hemangioblast DME ZFFOMIFEDFIEL RS TWD, IREEFRHIIZEY ASC 760D VEGE
X° HGF D43t 1 EGF <0 bFGF HI%IZ LY ASC 2250 HGE 20 iMEtEDs b b2 v
o7z 5, NEIARHARIZ R BB I TR MLIZ T W3 ST | RN T RE O

MZAIZ LI SEA L 2§23, ASC I Ml 3R < . R A D IR AR A <0 145 PN R e oD 4

TSR NE ML (0 &L A, k) ST, B DY ET V7B T D818 - IR AEIEEIC
BWTHILRYREFIZHS °,

V. ASC Z W B BR 4R ~ D R A [E I
I A& T A O R S A B I E LT RTERIRIF R 3 B <SS g, [ ifl Mk IZ ASC

ZIRETHIETIAEF AN RO 8 ASC 1HE N RT3 L TEDLZENNONDIFSET
g 12 XBIZ in vitro TH ASC 23N IR IZ /3L L B B D vWE Btk O Hi i
VNI =D EFE R T HIEDIRENTZDN, 57212 ASC &I N EHIIIZ 0 b S E 55 R 431k
FHEEIIMEN LSV TR, £ — 5 Tl KEEFRIRAE T HGF,VEGFE,SDF-1 72 & D if & %A=
I%é}ﬁa\w\@“é ELHIGMNITRY 108 N R~ DL SRS N LS ASC D I
BRI BN T WD T H R RKENEV AfFLHD B, A H AR 1 13— EI’J
ﬁéﬂi%%ﬁ%ﬂ%% XV ENHROLNDZENEZNIEND, E A T 50 &
HENRDITRENEE Z BTN 18, ASC 2353 L7= SDF-1 (2K KA i F o> EPC 75@@%3
NHTEGLRES LI 1P IHITZ ASC & bFGF R EAIZ O 22 LI KV i At 4 5%)
BITEBEICELRY T 5 L7T- ASC ORI FICIE B BEICFEELZ Y, 20 XS paracrine 1E
FACHEFAEZMEL, AOIRME FHREL COREL THAEME 22 E(LS 5% E &2 Ri-LT
WAHDDH LIV, Sphingosylphosphorylcholine Zf#i->T ASC % & g i BEMIIZ 456
ECXLIENMBITND 8, ASC O A& FrAE RS2 F LA TR IR R B <O
HTRIBIITND,

ASC [ZEBRENT O~ ESEDIENTEXHZELMESNTEBY 1, B —hk
BEAF AR 20 O NTEA 2 RS BNIRIEA 2 T 59 D2 LI KD D ZEE T LR Tl
RESWETHIEL RSN,



VI. ASC DRI O 5728 )

ASC 1E 2002 HEH XV EIE BRI IS AR A DI TE TV D, OF KIBICH L TH B ZTT
W, R 7 7TV AIEIRA LT BHEE © ASC 285 L7261 (RA2) B R0, @7m— il F 5
2 1B T O N B R EE 7 &k U CANVEF B L PASH TS L UXBIBRINT 24TV | [RIRR L ] PR
MR BTES L3R5 A O ASC ZAIG TR EE  FHEEALRS (b4 B 09853 261 (A1 $&
+-f5) 2, @B HpTCFLE R BRI IR ZEAMEAE /e SNSRI U CHTfEE O SVE A HEaE S 72 s|
NEWIREARZ B L CRERRDHE K AATH61 (H A, £ 400 B1) 2727 @B AL D GVHD IZXL
TEEEA K ASC AL 7451 (P, 2 41) 5, QT A rr iR —ADAF ¥ 7 +—RIZH . SVF
ZERE, R Lo ANT 7 M ISR L6 (~ULE— 12 )%, @K EEICEER O
ASC T 4T VA R —RZFEABEE- U TEALPASH A 7] (A1) 30 D@t D s €I
X2t E . ASC OEBIRE G- (4 T724) | @ZFMREALIEICHfE B . SVF 2§k 5
CKEL 341 ZENHMESITND, ZDIHIZ, EITH T ASC, 222> TH it SVE OIRRETD
FIH DL BB R D2 N2 LG | FRICL A B LT IR A8 2N 2 A3
MR D, LFLLSMTH B AT ¥ 74+ —RICHfE B O ASC 2L Tl S B AE I FH 3515
CKE) 72E | BIEE S L ORI RN TR THD, BORIERIRE OREEEICHfEH & SV
G T HEEBITOIL TN,

VIL. 410 ASC ORI oI5

FREOIREE B RPN | BTERARIE TS CIXEAS i A (i ARe 7 1 —728) | RBIR OHAE
{btk:E (HGF 2L 0) | Mk Rz GRBETR 72 L) | S RE AR 7 Sl W TH A MR RIS
AUTEY ., FERIREE RIS IR R T DA e 5D, 2D I ASC X EHEiH 3k MSC HlZiE
[ DRI AP ESNTNDHEE 2D,

ASC IZbFGF, PDGF X° EGF 72X ORIl a A 1IN -2 HE Flk-1 238 BLL | 8 N I
KL TEDINNCT/ 2D, T ETITMIIN A B 5508k BEFIRRE LD HE IR B RISV R
RECTHLA G DO DI TOIRHDORAN LRSI TED, A% ITIEHR B IS0 CHlfR IR
TEDORPLEINZ D708 | AR EFEMBIICHERES Y, JuatEoEm W iaEE B 54 kb
ESND, FMIRELCEFN B MFEICL S TT AT 2T T RSV TR RN 2 T2 > T 0m FF L T
HBEND M E LT THIORENERZ B IS0 EH 7 TRERD LD,

%3 3k

1) Zuk PA, Zhu M, Ashjian P, et al. Human adipose tissue is a source of multipotent stem
cells. Mol Biol Cell 2002; 13: 4279.

2) Yoshimura K, Shigeura T, Matsumoto D, et al. Characterization of freshly isolated and
cultured cells derived from the fatty and fluid portions of liposuction aspirates. J Cell
Physiol 2006; 208: 64.

3) Yoshimura K, Suga H, Eto H. Adipose-derived stem/progenitor cells: roles in adipose
tissue remodeling and potential use for soft tissue augmentation. Regen Med 2009; 4: 265.
4) Spalding KL, Arner E, Westermark PO, et al. Dynamics of fat cell turnover in humans.



Nature 2008; 453: 783.

5) Suga H, Eto H, Shigeura T, et al. IFATS series: FGF-2-induced HGF secretion by
adipose-derived stromal cells inhibits post-injury fibrogenesis through a JNK-dependent
mechanism. Stem Cells 2009; 27: 238.

6) Rodeheffer MS, Birsoy K, Friedman JM. Identification of white adipocyte progenitor cells
in vivo. Cell 2008; 135: 240.

7) Tang W, Zeve D, Suh JM, et al. White fat progenitor cells reside in the adipose
vasculature. Science 2008; 322: 583.

8) Traktuev DO, Merfeld-Clauss S, Li J, et al.: A population of multipotent CD34-positive
adipose stromal cells share pericyte and mesenchymal surface markers, reside in a
periendothelial location, and stabilize endothelial networks. Circ. Res 2008; 102: 77.

9) Planat-Benard V, Silvestre JS, Cousin B, et al. Plasticity of human adipose lineage cells
toward endothelial cells: physiological and therapeutic perspectives. Circulation 2004; 109:
656.

10) Rehman J, Traktuev D, Li J, et al. Secretion of angiogenic and antiapoptotic factors by
human adipose stromal cells. Circulation 2004; 109: 1292.

11) Planat-Benard V, Silvestre JS, Cousin B, et al.: Plasticity of human adipose lineage
cells toward endothelial cells: physiological and therapeutic perspectives. Circulation 2004;
109: 656.

12) Miranville A, Heeschen C, Sengenes C, et al. Improvement of postnatal
neovascularization by human adipose tissue-derived stem cells. Circulation 2004; 110:
349.

13) Nakagami H, Maeda K, Morishita R, et al. Novel autologous cell therapy in ischemic
limb disease through growth factor secretion by cultured adipose tissue-derived stromal
cells. Arterioscler Thromb Vasc Biol 2005; 25: 2542.

14) Matsumoto D, Sato K, Gonda K, et al. Cell-assisted lipotransfer (CAL): supportive use
of human adipose-derived cells for soft tissue augmentation with lipoinjection. Tissue Eng
2006; 12: 3375.

15) Kondo K, Shintani S, Shibata R, et al.: Implantation of Adipose-Derived Regenerative
Cells Enhances Ischemia-Induced angiogenesis. Arterioscler Thromb Vasc Biol 2009; 29:
61.

16) Sorrell IM, Baber MA, Caplan Al. Influence of adult mesenchymal stem cells on in vitro
vascular formation. Tissue Eng Part A 2009; 15: 1751.

17) Bhang SH, Cho SW, Lim JM, et al. Locally-delivered growth factor enhances the
angiogenic efficacy of adipose-derived stromal cells transplanted to ischemic limbs. Stem
Cells, in press (doi: 10.1002/stem.115)

18) Jeon ES, Moon HJ, Lee MJ, et al. Sphingosylphosphorylcholine induces differentiation
of human mesenchymal stem cells into smooth-muscle-like cells through a
TGF-beta-dependent mechanism. J Cell Sci 2006; 119: 4994.

19) Planat-Bénard V, Menard C, André M, et al. Spontaneous cardiomyocyte differentiation



from adipose tissue stroma cells. Circ Res 2004; 94: 223.

20) Miyahara Y, Nagaya N, Kataoka M, et al. Monolayered mesenchymal stem cells repair
scarred myocardium after myocardial infarction. Nat Med 2006; 12: 459.

21) Cai L, Johnstone BH, Cook TG, et al. IFATS collection: Human adipose tissue-derived
stem cells induce angiogenesis and nerve sprouting following myocardial infarction, in
conjunction with potent preservation of cardiac function. Stem Cells 2009; 27: 230.

22) Valina C, Pinkernell K, Song YH, et al. Intracoronary administration of autologous
adipose tissue-derived stem cells improves left ventricular function, perfusion, and
remodelling after acute myocardial infarction. Eur Heart J 2007; 28: 2667.

23) Lendeckel S, Jodicke A, Christophis P, et al. Autologous stem cells (adipose) and fibrin
glue used to treat widespread traumatic calvarial defects: case report. J Craniomaxillofac
Surg 2004; 32: 370.

24) Garcia-Olmo D, Garcia-Arranz M, Herreros D, et al. A phase | clinical trial of the
treatment of Crohn's fistula by adipose mesenchymal stem cell transplantation. Dis Colon
Rectum 2005; 48: 1416.

25) Yoshimura K, Sato K, Aoi N, et al. Cell-assisted lipotransfer (CAL) for cosmetic breast
augmentation -supportive use of adipose-derived stem/stromal cells-. Aesthetic Plast Surg
2008; 32: 48.

26) Yoshimura K, Sato K, Aoi N, et al. Cell-assisted lipotransfer for facial lipoatrophy:
efficacy of clinical use of adipose-derived stem cells. Dermatol Surg 2008; 34: 1178.

27) Yoshimura K, Asano Y, Aoi N, et al. Progenitor-enriched adipose tissue transplantation
as rescue for breast implant complications, Breast J, in press.

28) Fang B, Song Y, Lin Q, et al. Human adipose tissue-derived mesenchymal stromal cells
as salvage therapy for treatment of severe refractory acute graft-vs.-host disease in two
children. Pediatr Transplant 2007; 11: 814.

29) Stillaert FB, Di Bartolo C, Hunt JA, et al. Human clinical experience with adipose
precursor cells seeded on hyaluronic acid-based spongy scaffolds. Biomaterials 2008; 29:
3953.

30) Alvarez PD, Garcia-Arranz M, Georgiev-Hristov T, et al. A new bronchoscopic
treatment of tracheomediastinal fistula using autologous adipose-derived stem cells.
Thorax 2008; 63: 374.



CEck

& A ik
1 % & i Aa . ik

il 5 il kR A
(FE AR SR )

1. & hIEW IR O

b MEHE OB, IEIHIRIIATE D 90% LA % 5 6 2 23l la s Tl 20-30% F2EE
T, MERNEAIRAOEA T IZL N, IBAIRITEEMI TH D25 b TIRER 130 X7
RUEBAD I EbH D, MAEORELIRNMIaEIC RV REME (ASC) 2MFEL TV
%o fE TIFAERBBURA DGR & 5RILKEL,

5| A phtl s

iEELLNEIRY)

’ 5| BR&

E%mg%%ﬂmﬂaﬁ SR
] 55 1 & 4l Ao ¥
i B 1 B (SVF)

(B s FE A A)

R WA SRl AT

2. W5 IENAE R D BRI S LD MR

NEWI#kZ =7 7 — B RLE 5 Z LA LD I S DM R 2 ] B I M (SVF) L5,
SVE 13—/ <, M BRCHRIG I LA O R GRS KA 25 & £h g, A
BN IINR NG AR O AR L & L TR RE 3~ DR MGV EHIAE (ASC) D H1IZIE, L4 bae&FFo Ml
ey (g s FOR R HI) 238 £ T,



] SVF
& oo »%
8':1 3 .’...‘b o
8 g
8 of Ogo
2R R R
nE

43, SR B 4 B R aREE (SVE) O~ L F B 5 —7a—H A MAN) — @ hr D

WS RIS BERIE IS SVE 13, FERT HRAfAE (CD45-) &ARAH if 1 ki (CD45+) 22 B %A,
1% B SRR O EIS X P o il &2 A4 S s, CD31, CD34, CD45 OFBLIZEY, SVF
Ze 4 FEIEI\C YT D, TRIGRERR F kAN (CD45RaME) D R2-1F CD34 B THY ., CD34 Btk
AAEIX ASC(CD31 fafh) & s N EGHIRE (CD31RG M) 12571 52 A3 TE D, FRNHE fh ki
Rad>E | BRI AR XL B R CREEED LITBEIES DT80, SVF IZIX & E4720,

it i B Bk

CD14

CD45

iR~y 7r—

=R S

CD14

CD206

CD14

B4, SR B B SR aEE (SVE) O~ L F B 5 —7a—H A MAN) —EHF @)

SVFE H1> CD45 B3 3= 1T NE IR PN o0 I A5 PN AEAE T A A LR IS 1 o475, LasL.,
—EBICIEIE MR NI RIEL TV b ~rn T 7 — U LY Bk B G A CUD, SVE Hd~ra7y
— Y (CD14+) OHIZIX, CD206 DL VT v h~ra 77— VNG TNDZEN DD,



Lectin (Capillary)

Hoeéhst (Nucle'i"_l |

Lectin (Capillary)

Hoechst (Nuclei)

X5. & MgIAfERE D Whole mount 4L (a4
(F) Bodipy (FEWAMME : k), lectin (4 : JREA) BLONF AL (B : FH) 1T
Yefn, b NAEMGREARICIIABI IR LIS O ML & 52 < FAE L TV 5, AERAIRG o [ 1 4l
MAENETLTHY, BMIE X T X CORMMRICEMmL Tn5,
(F) CD34 (ERGMIEMN[ASC] : #:f2) | lectin (I : Ra) BLOANFA L (B : &
@) 1Tyt R, M oEBEICEMREMmE GERED & EbidHlass
FAET 5,

f
- ,,‘_,_'-"t-\f;‘q - &,
o \C‘s}
—N
VWE cD34

(6. AEIFERRNIZ IS0 2REN R E AR (ASC) D JJTE

1EH RENHER% D von Willbrand factor (Z£), CD34 (£5) Sy Yuta s, 1L P9 RN (CD34 Btk
vWE G AR) 1 XM 4E O fe N IE LRI N O BHE I AE 1IZ b5, —J5 . ASC (CD34 [ EvWE
FEMERIAR) (30 A SR S O E M SR B, EOITAR IS HTE T2,



